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[CHAPTER 23, Stat. at L., 1895.] 

[AN ACT Providing for the public printing and binding and the tlistrihution of pnblic d()('umeots.) 
* * * * ,JC· IE- .-. 

Section 73, paragraph 2: 
The Annual Report of the Secretary of Agriculture shall hereafter I 1e submitted 

and printed in two parts, as follows: Part One, which shall contain p11rely business 
and executive matter which it is necessary for the Secretary to submit to the Presi
dent and Congress; Part Two, which shall contain such reports fron1 the different 
Bureaus and Divisions, and such papers prepared by their special ag,·ntE, accompa
nied by suitable illustrations, as shall, in the opinion of the Seeretary, be specially 
suited to interest and instruct the farmers of the country, and tu inclnde n general 
report of the operations of the Department for their information. There !:!hall l,c 
printed of Part One, one thousand copies for the Senate, two thousand eopies for the 
House, and three thousand copies for the Department of Agriculture; and of Part 
Two, one hundred and ten thousand copies for the use of the Senate, three hundred 
and sixty thousand copies for the use of the House of Representatives, and thirty 
thousand copies for the use of the Department of A.griculture, the illut!trations for 
the same to be executed under the supervision of the Public Printer, in accordance 
with directions of the Joint Con1mittee on Printing, said illustrations to be subject 
to the approval of the Secretary of Agriculture; and the title of ea<·h of the said 
parts shall be such as to show that such part is complete in itself. · 
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PREF.A.OE. 

The Yearbook issued by the U. S. Department of Agriculture is 
the most important publication of the Department. Its scope is wide 
and its character general, while nearly all other publications of the 
Department are limited in scope and special in character. In the 
Yearbook the aim is to bring together and present in brief popular 
style the best information available on agriculture and subjects related 
thereto. . 

The general plan underlying the preparation of the Yearbook con
templates: (1) A general review of the work of the Department and 
the progress of agriculture during the preceding :fiscal year, this fea
ture consisting· of the Annual Report of the Secretary; (2) a series of 
papers on carefully selected subjects prepared by competent scientists 
and experts employed in all the main branches of the Department; 
(3) an Appendix setting forth the organization of the Department, 
up-to-date information concerning the State experiment stations and 
agricultural colleges, State officials fer ag·riculture, and all the princi
pal societies and associations for the promotion of agricultural interests, 
a review of events and progress along several important lines em
braced in the sphere of departmental activity and observation, and 
agricultural statistics covering a wide range. 

The plan outlined above was strictly adhered to in the preparation 
of the present volume. The report of the Secretary, occupying 186 
pages, is somewhat longer than usual, owing in part to the rapid 
growth of the Department and the extension of its activities and in 
part to a brief review of progress during the past twelve years. 

There are twenty-three popular papers, occupying 304 pages. 
Some of these describe agricultural conditions and manufacturing 
processes involved in the working up of agricultural products; others 
are distinctly practical, outlining the means and methods to be 
employed in agricultural production; still otheri; give first reports on 
Departmental investigations, which are of special interest to investi
gators and scientific students. 

The Appendix, occupying 294 pages, contains the usual directory 
and review features. In the portion devoted to agricultural statistics 
there are included a number of new features. After much r esearch a 
statement of the production and trade in tobacco from the earliest 
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colonial times has been compiled, so that now the progress of t\\·o 
leading crops of the United States-cotton and tobac.:co-may be 
traced statistically from the beginning of their con11J1crcinl importance. 
The table for cotton was published two :rears ago and is reprinted 
with the addition of the most r ecent data. 1'he progress of our for-

. eign trade in the leading farm and forest product~ for nearly sixty 
years can be readily traced by means of the tahles of exports and 
imports of such products since 1851, and frorn the fi,·e-ycur ayerages 
given in these tables the general trend can be follo,ved ,vithout the 
interruption caused by the statistics of an:r exceptional year. The 
usual statements of acreage, production, and farn1 pric·c:; of ,.,a.rious 
crops arc now more valuable on account of the averages which are 
given for each geographic division. The relatiYc irnportance of the 
United St.ates in the world's agriculture is Bho~·n by an increasing 
number of tables. Among those compiled within the lu--t few years 
are t.ables showing the number of farm animals in ditfcrent, countries, 
the world's production of cotton, wool, rice, tobacco, potatoes, and 
hops, and for more than a score of commotlitieB tl1c quantities exported 
and imported by practically all the countries of the ,Yor]d. All sta
tistics in the Appendix are either gathered by the Department itself 
or compiled from the original authorities. The}T arc therefore the 
best to be had. 

Believing that suitable illustrations are of great yalne not only in 
making the volume attractive, but in supplementing, elucidating, and 
enforcing the text matter, the Editor and others engaged in preparing 
the present volume have given much careful attention to this feature. 
In all there are eighty-four illustrations, of which tlventy-nine are 
te:t figures and fifty-five are full-page plates, thirteen of the latter 
being colored. 

"\VASIIINGTON, D. C., July lf, 1909. 

Jos . .1~ • .. A.R~OLI>, 

.Depa 1•t I tlf II t J!.,a 1.' tor. 
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YEARBOOK 
• OF THE 

U. S. DEPARTMENT OF AGRICULTURE. 

REPORT OF THE SECRETARY. 
!-fr. PRESIDENT : • 

I respectfully present my Twelfth Annual Report, covering the 
work of the Department of Agriculture for the year 1908. 

The crops of the year and the other products of the farm first 
claim attention, after which the work of the Bureaus and other 
offices of the Department, in and outside of "\Vashington, is sum
marized. Then follows a review of the progress of agriculture in 
this country during the last twelve years, with concise statements of 
the principal causes and the more prominent results. 

AGRICULTURAL PRODUCTION IN 1908. 

TOTAL VALUE. 

Billions upon billions the farmer has again piled his wealth. Pro
duction has been above the average of recent years all along the line, 
with few exceptions, and some prices have been up while others 
were down. After offsetting losses against gains, in comparison with 
1007, there remains a net gain which raises the total value of all 
farm products of 1908 to the most extraordinary amount in the 
world's history, $7,778,000,000. 

This value is the result of estimates for all products itemized by 
the census and is based upon the census plan of valuation. Wl1ile 
it includes some duplication, on the other hand it does not include 
some important ite1ns of wealth production, and tl1e fact remains 
that tl1e unthinkable amount of 7} billions of dollars of wealth have 
been produced by farn1ers this year for national sustenance and for 
export to the craving millions of foreign nations. 

It is real, tangible ,vealth as it exists at the time it leaves the hands 
of the producer. It is about four times the value of the products 
of the mines, including mineral oil and precious 1netals. From these 
agricultural products the manufacturing and mechanical industries 
that use agricultural products as materials dra ,v 86.8 per cent of 
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t heir total materials, and these industries use 42 per cent of all n1ate
r ials used in the entire business of 1nanufactnr1ng. '"fl1e~e figures 
indicate the extent to which the ma11ufacturing iHdnstries are in 
debted to agriculture, although no recognition is giyen to this fact 
in usual statements of the value of manufactures. 

INCREASE ABOVE FOR~IER YEARS. 

The farm value of farm products tl1is year is $290,000,000 above 
the value for 1907, $1,023,000,000 above that of lH0H, $1,4G9,000,000 
aboYe that of 1905, $1,619,000,000 above that of 190!, $1,8Ul,000,000 
above that of 1903, and $3,061,000,000 aboYe tl1e rt>nsn:,; umo11nt of 
1899. 

Expressed in the form of percentage~ of incr<'a~c, the nn1ou11t for 
1908 was 4 per cent greater than that for 1907, lfi•ppr cent over that 
for 1906, 23 per cent over tl1at for 1905, 2G per <'ent over tl1at for 
1904, 31 per cent over that for 1903, and 65 per cent over that for the 
census year 1899. 

A simple series of index numbers shows tl1e progressive n1ovement 
of wealth production by the farmer in anotl1er for1n. Tl1e Yalue 
of products in 1899, the census year, being tak('ll at J 00, th<> value 
for 1903 stands at 125, for 1904 at 131, for 1905 nt 1:31. for 1906 at 
143, for 1907 at 159, and for 1908 at 165. 

During the last ten years the wealtl1 pro<l.uctiou 011 th<> farn1s of 
this country has exceeded the fabulous a1uon11L of $H0,000.000,000. 

CHIEF CROPS. 

In the statement that follows concerning tl1e cro1) quantities and 
values for 1908 no figures sl1ould be accepted os anti<'ipating tl1e 
final estin1ates of this Depart1nent to be 1na de later. ()ul y a pproxi-

• • 
mat1ons can be adopted, such as could be made by any co1npetent 
person outside of this Department. 

CORN. 

Greatest of all crops is Indian corn, tl1c priceless gift of tl1e Indian, 
wl10 _freely gave to the wl1ite man information ,vhich led to tl1e pro
duction of 2,G-!3,000,000 bushels this yca1·. rrhe crops of three yeari:; 
have exceeded this, but only the crop of one }rear-190G-excceded it 
Yery much. 

1:he value of this crop almost surpasses belief. It is $1,613,000,000. 
This wealth that l1as grown out of the soil in four 1nonths of rai11 and 
suns~iine, and some drought, too, is enough to cancel the interest
hearing debt of the United States and to pay for the Panan1a Canal 
and 50 battle ships . 

. The price of corn is exceptionally l1igh. There are only t,vo years 
1n tl1e reco d f th· D · · · r s o 1s epartment 1n wl1ich the far1n pri<'t.~ of this 
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crop ,va ns hi,gh ll "' it i:-; fur thi:-- yrnr. [11 l '-'1 thi.· pt·icc \\'as li:l.li 

oent ~ in l!IOl, "'heu thL'l'L' '"a:- only t,vo-thirJ!5 of an orclinur.v ~rop. 
the pri<"P ,va" fio .. -. <'ent,. 

'l'hc. tot~d value of this crop is hy f,1r the highP t. e,·t•r rcn1·lied. 
The crop of 1110:! ''"tl:-; ,vorth n hilliuri 1lollurs1 and th1• crops of !HOA, 
1H05. and l\)Ofi "'L--J'C worth ~-1no.ooo.ooo 11101"~·; tilt> grPat i111'1'(':t l' of 
$300.000.000 over the crop of 1!102 \\·a~ 01adu in 1no7, 1111d no"' tht• 
inC'reu . i . tiOO,oon,oun, l'<fllUl to the gold in the ll't•a -..ury ui ll ric•h 
nnt ion. 

1'lie ("Orn crop far l'XCel'd~ iu valne the JH'111uj11(•nt. fa1·111 crop llCXt 

bclo"'· It, is "'urtli ucarl_v as nn1eh thi-: _Yl'nr a, tht· grc•ut crops of 
cotton. lia·v. arHl ,,·IH•at f•nn1liiucd. · 

• 

111 cotnpari-..on ,virh 1he nverag<•s of tl1c prceedintr I1vo ye.11·~. the 

cpuuttit_v of th<· <'oru <TnJ
0

> of this ye»L" i-- ~.'I per c.:cnt higher and the' 
value 4:!.fi pl•r cent. higher. 

ccrrroN. 

Conunercinl ir1tcre::.t!'> have H"T1">1•d 11pou u Jnl'"fl cotton 1•rn11 for 
t"> ~ 

t10 -!I. nnd. :ll'(;t·pli11g thPir opi11in11 rur th,· 11101111•nt. it . 'l'lllS lik,·ly 
thut tltc ,•ro1, _tu11d:-, \\•ith tho highr-!:)t thn~1• yc:u~ i11 quu lit it_v. I 11 

value. hcnvever. it i::; uppnr1•ntly nc.xt to tl11· hi_g-lil'-,t uud pcrltap:-> 
equal to that. although tlH! fnrn, pric•1· of cnttun thi:, y1•ar i:s l,t•lo\\' UH· 
price of last yPar I>}' 11Iore thua l c-~11(. 

'J'li,• a,·eruge ('otto11 crop of the prP-ccdi11g- fiv1• y .. urs is cuusidt•1·ul,l_v 
c•x1·P~dP(l l,~, the crop of thi::. yc•n1-, yet th~• vuh11• this year jg hardly 
al,ove thP fivc-Y<'al' av~ragl•. . . 

l 1~or the fir~t. ti111e in the hi!ltor.v of tlii::-. cou11t1·y·$ ugri,·11l111re thl• 
value of the <·otlo11 crop, iru·ludiug the Sf•ec1, has nppnrcntly ex,·c•edrd 
the ,·ul11c of the hay <"rop, "·hich h,lS heretofore held secuud place for 
u. long SC!rie~ of year:-;. 

1 lA Y. 

1'he reu~on the value of the huy crop has lost its l'Plative pJncc 
in the scale of crop vulu<•..;; is thnt the price i::i lo,v bec,lll!:!C of ltig-li 
procht<:t ion. 'fhe pric~ thi!; )'Car nt the fnrn1 i~ 11101·e than $~ }>ll.♦ lull 

lc•s~ than it ,rus a year ugo~ so that, althoug-li tlic 1111n1hPr of (011:,; 

harvcstc>cl tlii~ yc•ur \Yll.:, GS,000,000, or 11 .7 I'"" <·t•11L above• l111• nvr•rn~c 
of the prc•c·c•ding- Ji\'e yt~llr'i, the lot ul valuP is l>11t $G~l/100,000, or onl.v 
:,.7 JJ"r ceut, ul,o\'e th<> tivc-yc>ar uvcr·ugP. ()th(lr\\i"o ('otnpurc~d, tlic 
l1ay c·rop i~ tlie largPst <'\Pr proclu<'e<l in this C'011nlry, und ils totnJ 
value ha:; been exceeded but onc·P. 

\V r J ~:,\ 'I'. 

'\.Yhc•at is I.;; per crnt, al,ov<" the• firt•-.vcnr nv<'rng<' i11 proclu<'(ion nnd 
2:{.:{ fH·r <·cut above> ihnt average in tot11l val1u•. 'fh<• story "011ld hnvc 
liccu sori1c\\1 hat <lifl'crent had thii:; country drpl'ndcd upon spriug 
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wheat alone, since tl1at crop suffered considernbly because of the 

drought. 
In quantity the wheat crop is fl60,000,0U0 hu~hels and l1as been 

often exceeded, while the value is $620,000,000. uncl "·as neYer equaled, 
nor approached nearer than $66,000,000. 

OATS. 

The fifth crop in value is oats, with a total of $!121,000.000, or 9.6 
per cent abo,e the five-year aYerage. The quantity: b(nYc,er, was 9.3 
per cent below the five-year average, ancl ,,as rPpre::-ented by 789,-
000,000 busl1_els, the low amount being due to protra,·tc<l clrought. In 
only one year, 1907, has the total value of the oat crop exceeded the 
value this year, but the quantity l1as often been excecdctl. 

BARLEY. 

The cereal crop next below oats in Yalne is barley, "·itl1 a produc
tion of 167,000,000 bushels, worth $86,000,000 at the far1n. The nun1-
ber of bushels and their value have been exceede<l only once\ but in a 

' . 
comparison '"ith the averages of the pr~cecling fiye yrnrs the produc-
tion is higher by 13 per cent and the total value by 2~.G per cent. 

RYE. 

Rye is a crop that l1as remained steady at a production of about 
30,000,000 bushels or a little n1ore in recent years, and the crop of this 
year is higher in co1nparison with the five-year nYcrage by only 3 
per cent, although the total value is higl1er by 17 per cent. Tl1is value 
is about $22,000,000, which l1as been exceecle<l three tin1es. 

RICE. 

The large rice crop of this year, 23,000,000 hu~hels, giYes it a value 
close to that of the rye crop, or about $18,000,000. 'This is 28.7 per 
cent above the average of the preceding fiye yeurs in quantity and 22.7 
per cent above it in value. 

No year has produced such a rice crop as tl1is one in quantity, 
nor has the rice crop of any former year bee11 ,vortl1 as 111ucl1 to tl1e 
producer. 

ALL CEREALS. 

"'hen buckwheat is added to the cereals abo~e 1n<'ntioned interest-
• • 
ing totals are provided. ,,rhile all of these ceren1s are n1easured by 
the. bushel, they are not fully co1nparable one ,, ith another on this 
?asis; hl~t, ~£te~· all, in the grand aggregate of bu~hels of cereals there 
is some 1nd1cat1on of comparative production, one ~rear ,Yith anotl1er. 
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The total quantities of cereals produced in this country this year is 
4,329,000,000 bushels, an amount that has been exceeded three times. 

The value of all cereals reaches the grand total of $2,694,000,000, 
an amount th-at is more than $300,000,000 above that of last year, 
and still greater than in former years. 

In the five-year comparison, the number of bushels of cereals this 
year is l1igher by 0.2 per cent, and the value is higher by 32 per cent. 

POTATOES. 

On account of the unfavorable weather, the potato crop of this 
year is low in quantity, 275,000,000 bushels, being 5.1 per cent below 
the five-year average and having often been exceeded by crops of 
former years. In value, however, $190,000,000, this crop is 18.1 per 
cent above the five-year average and was never equaled in any other 
year. 

SUGAR BEETS AND CANE. 

In the production of sugar beets for sugar making, this year stands 
at the top, both in quantity and in its value to the farmer, although 
in both respects not much above the figures for 1906 and 1907; but, 
in comparison with tl1e average of the preceding five years, the ton
nage of this year is higher by 44.7 per cent and the value, $21,500,000, 
by 43.7 per cent. 

The plantation value of sugar cane, molasses, and sirup :for 1908 
is estimated to be about $34,000,000, a _value which was exceeded only 
in 1904, but in comparison with the five-year average the value is 
greater thjs year by 9.7 per cent. 

The foregoing figures relate to raw materials of sugar, but it is 
always interesting to notice the estimates of the values of the finished 
product, or refined sugar for beets and raw sugar for cane. 

The beet-sugar production :from the crop of 1908 reaches a higher 
figure than ever before, or about 500,000 short tons, worth at the fac
tory, with the pulp, about $45,000,000; this value also is higher than 
for any preceding year. 

In the case of the raw sugar of cane, the production of 1908 has a 
co1nmercial estimate of about 407,000 short tons, a quantity percep
tibly greater than the high figures of four or five former years. The 
value of this product has been exceeded in only one year, 1904. 

The value of the sugar beet and of the sugar cane to the grower, 
witl1 the addition of such molasses and sirup as are made on the farm 
and outside of factories, makes a total of about $56,000,000 for 1908. 

On combining beet sugar with cane sugar, the total production of 
1908 is estimated to be about 900,000 short tons, an amount much 
above the total of the highest former year; th efactory value of the 
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two kinds of sugar is supposed to be $75,000,000, u11d this holds the 

record place. . 
The grand total value of the refined sugar. of beets, of the raw 

sugar of cane, of beet pulp, of ~olasses a~d s1rnp of ~;ane and sor
ghum, and of maple sugar and sirup, resulting 1nostly from commer-
cial estimates, is $94,000,000 for 1908. 

TOBACCO. 

Tobacco production has been low for several years on account of 
a depression in price, but the price rose considerably i11 1907 and is 
perhaps still higher this year. Apparently the val111~ of the tobacco 
crop to the farmer this year is at least $70,000,000, or about the 
value of 1907, and much higher than in preceding yPar::5. 

While the crop is under the five-year average in ,1ua11tity, its 
value is over 15 per cent higher. 

HOPS. 

The extremely low price of l1ops i.t1 1907 caused a grf•nl, reduction 
in the acreage of 1908, with the result that the coruu1crcin.l estimate 
of the crop is 39,000,000 pounds, tl1e ·value of ,vhich is about 
$4,000,000, both amounts being exceeded m many forn1er yC'a rs. 

I n comparison with the preceding five years, tl1e quantity of the 
hop crop is lower by 27.6 per cent and the value by 4~.fl per cent . 

.ALL F.ARb-I CROPS. 

For the first time, the value of all far1n crops thiB year equals 
$5,000,000,000, and of this total tl1e value of the corn c-rop is about 
one-tl1ird; wheat, hay, and cotton combined n1ake n1ore tl1an one
third; and tl1e smaller crops the remaincler, or 11carlJ one-thircl. 

The crop production for the year is on the whole a l1igh one. 
Never before was the hay crop so large in quantity, nor the rice crop, 
nor the. sugar-beet crop, nor beet and cane sugar production. The 
production of barley has been exceeded in only one .former year, and 
cotton has been exceeded by only two years at tl1e n1ost. 

With regard to crop values, this year leads all forn1er years in tl1e 
case of corn, wheat, rice, all cereals, potatoes, sugar beets, beet sugar, 
beet and cane sugar combined, and possibly tobacco. 

Next to the highest value, in co1nparison witl1 for1ner years, was 
reached by cotton, hay, barley, oats, sugar cane, and cane sugar. 

In c~mparison with tl1e preceding five years, crop production l1as 
been higher for every crop mentioned above except oats, flaxseed, 
potatoes, tobacco, and hops; values vvere higher than the average of 
the preceding five years for every crop except colto11 !::iced and l1ops. 
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Notwithstanding t\\'O or tl1ree rather alar1ning periods of drought 
during the gro,ving season, after all, the crop production of the )'ear 
stands high, although 11ot extraordinarily so, and the level of values 
is higl1. 

ANIMAL PRODUCTS. 

To the farmer who has averaged hardly 20 cents a pound for the 
butter that he has sold, bet~veen 3 and 4 cents a quart for his milk, 
aud about 1½ cents for each egg, and even to the consumer who l1as 
paid prices much above these, it is a striking fact that the value of the 
furn1 products of the dairy cow are getting closer and closer to 
$S00,000,000, and that the eggs and poultry produced on the farm 
are "·orth as much as the cotton crop, seed included, or the hay crop, 
or tl1e "\\1heat crop. 

'fl1ese advances in value are not due solely to increase in number 
of cows ancl of poultry, but considerably also to advances in price. 
The n1ean factory price of Elgin butter "'a!:i 19.GG cents in 1899, 
2S.5 cents in 1907, and 27.16 cents in 1908. 'fhe mean farm price o.f 
eggs throughout the United States ,vas 11.13 cents in 1899, 17.02 
cents in 190-1, and 18.3 cents in 100b. The \Yholesale milk prices at 
Chicago and New York, respectively, were 10.5 and 10.12 cents per 
gallon in 1899, 12.24 and 11.76 cents in 1905, 14.375 and 12.886 cents 
in 1907, and 15.16 and 16.62 cents in 1908. 

'fhe m8an wholesale price of dressed poultry in New York: was 
11.15 cents per pound in 1899, 12.97 cents in 1903, 14.9 cents in 1907, 
and 13.50 cents in 1908. 

Tl1e aggregate value of animals sold and slaughtered increases 
year by year because of increasing nun1ber and also because of a 
risi11g price level, although in the case of some classes of animals 
prices fall at times. 

In the aggregate the value of animals sold and slaughtered and 
of animal products at the farm amounts to about three-eighths of 
the value of all farm products, estimated upon the census basis. 
This value is getting closer and closer to $3,000,000,000. 

FOREIGN TRADE IN AGRICULTURAL PRODUCTS. 

EXPORTS. 

Never before in the foreign trade of t.l1is country l1ave the exports 
of don1estic agricultural products been as valuable as they were in 
the fiscal year ending J ur1e 30, 1907, but the a1nount was 011ly 
$37,000,000 below that amount in 1!)08, when the value of tl1ese 
exports ,vas $1,017,000,000, or greater tl1an for any year except 1907. 

Tl1e falling off in exports in 1908 wa.s due 1nostly to cotton, whicl1 
showPd a decrease of $43,000,000, a loss ,vhich ,vas partially offset by 
an increase of $31,000,000 in exports of •grain an<l grain products. 
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By far the largest item or group of ugrict~ltural exp?rtR was 
cotton, with a value of $438,000,000; next, gra111 nncl grain prod
ucts, $215,000,000; and, third, packing-house l)ro<lucts, valued at 
$196,000,000. 

IMPORTS. 

The loss in imports of agricultural products in 1008, compared 
with 1907, was $87,000,000, or 1nucl1 n1orc than the loss of ex1::>orts, 
the principal item of decrease being packing-house l)roducts; on the 
other hand, there were increases, cl1ief a1noug '"l1icl1 ,Yere fruits and 
vegetables. 

The principal items of import in 1008 ,verc ~i lk, $G5,000,000; wool, 
$24,000,000; p acking-house prod11cts, such as hides, etc., $66,000,000; 
coffee, $68,000,000; various vegetable fibers, $50,000,000 ; fruits, 
$28,000,000; vegetable oils, $16,000,000; sugar and molasses, $81,000,-
000; tea, $16,000,000; and tobacco, $23,000,000. 

The total imports of agricultural products in 1908 were valued at 
$540,000,000 in the countries from wl1ieh they were exported, a de
crease of $87,000,000 from tl1e amount of 1907. 

TRADE IN FOREST PRODUCTS. 

A decrease of $2,600,000 was tl1e result of the export trade of this 
country in forest products of domestic procluclion in 1908 as com
pared with 1907, due mostly to a decrease in value 0f ex1)orts of lum
ber and, in a less degree, of timber. 

There was a diminution also in the value of in1ports of forest prod
ucts in 1908 con1parecl with 1907, t l1e loss bei11g $24-.000,000, found 
almost entirely in india rubber. There ,vac; a gain of $2,000,000, 
ho,vever, in the value of pulp wood antl of $1,000,000 in wood l)ulp. 

COMPARISON OF CLASSES 0.l!' EXPORTS. 

On account of the sudden expansion of exports of n1anufactured 
products during the fiscal year 1908 the £rnct1on of the Yalue repre
senting agricultural products and con1n1o<lities ,vhose 1nanufacture is 
sustained mainly by agricultural 1uaterials (leclinecl son1ewhat in 
comp_arison with recent years and is no,v Gl.5 per cent, while the 
fraction for forest products and for co1nn10<.lities "'110'-e n1anufacturc 
is m~stly sustained by forest products as materials i:-.; 7.8, and the 
fraction for exports that are not ao-ricultural nor of forest origin, .h o , 
e1t er fully or in prjncipal degree, is 30.7. 

l\.nimals and animal products contribute<l 16 per cent to the value 
of t!1e total exports of 1908; cotton and C'otton procluets, 2<>.0 per cent; 
gran~ and grain products, 12.2 per cent; all other products chiefly 
sustained by agriculture, 6.4 per cent. 
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BALANCE OF TR.ADE. 

The exports of domestic farn1 products in 1908 being worth $1,017,-
000,000, the exports of foreign products being over $10,000,000, a11d 
the imports of farm products being $540,000,000, a balance of inter
national trade in favor of the farm products of this country results, 
with tl1e enormous value of $488,000,000. 

During the same period the balance of trade in products otl1er than 
those of the farm was $178,000,000, or an an1ount that has not been 
equaled within the memory of man. The agricultural balance was 
exceptionally high and has been equaled only in 1901 and 1898. 
The magnificent figures of tl1e farmers' contribution to the exports · 
of tl1is country and to the favorable balance of trade are maintained 
in spite of this country's immense growth in population and ex
traordinary immigration of nonagricultural peoples, and also in 
spite of the diminishing fraction of the population that is engaged 
in agriculture. No analysis could more strongly indicate the progres
sive efficiency of tl1e farmer's labor and capital and the telling effects 
of the agricultural sciences. 

FOREIGN TRADE OF MORE THAN HALF A CENTURY. 

AGRICULTURAL EXPORTS AND 111-IPORTS. 

A compilation of tl1e foreign trade of the United States in agricul
tural and forest products has just been completed as far back: as the 
fiscal year 1851, and for the first time the general results are here 
n1ade public. Annual averages by five-year periods are used for bet
ter understanding. 

In 1851-1855 the exported agricultural products of domestic origin 
,vere valued at $150,000,000, and in the five years just before the civil 
,var at $229,000,000. After that war the amount steadily grew by 
five-year periods to the great value of $875,000,000 in 1901-1905 and 
afterwards to $1,054,000,000 in 1907, the hig·l1est year of all. 

The exports of agricultural products of foreign origin increased 
from $8,000,000, the annual average for 1851-1855, to $12,000,000 in 
1901-1905, an amount tl1at was not equaled in subsequent years. 

The value of the imports of agricultural products at the begin
ning of the period under review was $68,000,000, as the annual 
average for 1851-1855. The average was progressive to the last 
period, with the exception of two five-year periods, and for the five 
years 1901-1905 it averaged $455,000,000. The highest amount ever 
reached was $627,000,000 in 1907. 

Upon striking a balance of trade the evidence of the most remark
able power of the farmers of this country to produce a national 
surplus is brought out forcibly. For the first period, 1851-1855, the 

l-675G3-YBK 1008,-2 



f , 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
\ 

I 

I 
I 
I 
l 

18 YEARBOOK OF THE DEPARTJ\1ENT OP AGRIUULTURE. 

annual average balance in agricultural products in favor of tl1is 
country ,vas $89,000,000; the civil war di1nini~hed this, but the rise 
afterwards was :fairly steady but firm until the pc•riod of 1896-1900, 
when there was a quick increase in the balance to $:~87,000,000, after 
which the amount has been always more tl1an $-100,000.000, except in 
1905, and in 1901 it was $571,000,000, tl1e highest an1onnt in history. 

During the entire period until 1898 the :farn1er proYicled this coun
try witl1 a balance of trade in his own products ,vl1ich offset a part 
or all o:f the unfavorable balance in tl1e international exchange o:f 
commodities other than agricultural. ... \.:fter strnggling witl1 tl1e 
load :for a quarter of a century, he was able to 0Ycrcon1e the adverse 
balance in commodities other than l1is own in 18,G, ,,hen he began to 
produce a :favorable balance of trade in tl1e total of all commodities, 
steadily, year after year, ,vith the exceptions of 1888, 1889, and 1893. 

The per capita values of the exports of agricultural products ex
pressed in annual averages by five years sl1ow tl1at they have more 
than doubled during the half century under reYie,v. Tl1e per capita 
value during the period 1851-1855 was $5.8-!-, and tl1is average grew 
with several irregularities to $10.88 for 1901-1905 and to $12.29 for 
1907, the highest amount of record. 

On the other hand, the per capita value of the imports of agricul-
tural products increased from $2.67 for 1851-1855 to $6.25 for 
1871-1875, an amount tl1at was not equaled by any subsequent five
year average. The average for 1907 was $7.30, wl-1icn was l1igher by 
$1.05 than the great annual average for 1871-1875. 

FOREST PRODUCTS. 

The value of the exported forest products of domestic origin has 
steadily increased during tl1e fifty-eigl1t years under review. Begin
ning with an annual average of $6,000,000 i11 1851- 1855, tl1ese exports 
steadily increased in value to $28,000,000 in 1891- 1895, after whicl1 
the rise was rapid to $59,000,000 in 1901-100:..i, ancl to $93,000,000 in 
1907, whicl1 was nearly equaled iI1 1908. 

Tl1e per capita average of these export values was 24 cents in 1851-
1855 and $1.08 in 1907. 

Imports also of forest products have enormously increased in value 
<luring the fifty-eight years. They were valueJ at $2,000,000 as the 
average for 1851- 1855, at $72,000,000 for 1901-1H05, at $122,000,000 
for 1907, by far the highest amount, ancl the value for 1908, 
$98,000,000. was next higl1. 

The per capita value of those imports was 8 cents .for 1851-1855 
and $1.43 for 1907. 

Rosin has increa~ed in quantity of exports from the beginning 
to the end of tl1e fifty-eigl1t-year period. tl1e nun1ber of barrels ex-
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ported annually in 1851-1855 being 525,000, the nun1ber in 1901-1905 
l>eing 2,530,000, and in 1908, 2,713,000. 

The exports of spirits of turpentine increased in a much greater 
degree tl1an the foregoing, or from 1,000,000 gallons in 1851-1855 to 
18,000,000 gallons for the ten years 1896-1905, after which there was 
a reduction to 16,000,000 gallons, but the greatest exports for any year 
were nearly 20,000,000 gallons in 1908. 

""\"\""ood pulp has declined steadily in exports, the average for 1896-
1900 being 45,000,000 pounds. .It was 35,000,000 pounds in 1901-1005, 
29,000,000 pounds in 1906, 25,000,000 pounds in 1907, and 24,000,000 
pounds in 1908. 

Imports of various items of :forest products gain interest iP- a 

revie"· for as long a period of time as fifty-eight years. Imported 
wood pulp aYeraged 42,000 tons in 1891-1895, and the gain was 
steady to 213,000 tons in 1907, and to 238,000 tons in 1908. 

The pounds of imported india rubber rose from 38,000,000, the 
average for 1891-1895, to 77,000,000 in 1907, which was not equaled 
in 1908. 

Imported cabinet woods increased steadily :from an average of 
$515,000 in 1851-1855, to $5,000,000 in 1907, and the imports of timber 
and lumber other than cabinet woods wer e multiplied six times in 
value from 1856-1860 to the present time. 

The far1ner had many reasons for his Thanksgiving in 1908, as he 
had in recent former years. H e has reaped as ,vell as sowed. He has 
obtained more of the means with which to improve his farm, to in
crease his capital, to become a more generous consumer of the goods 
of otl1er producers, and to add to the things that count for a better 
living and a more pleasant life. . 

THE DEPARTMENT'S WORK IN 1908. 

LEGAL OPERATIONS. 

Owing to the Department's duties in the enforcement of the food 
and drugs act, the new meat-inspection law, and the amended twenty
eigl1t-hour law, together with the increasing scope and complexity 
of the Department's operations, the Office of the Solicitor has within 
the last t,vo years assumed greatly increased importance. 

In all cases in ,vhich punishment for violation of law is sought 
the course of procedure is for the Solicitor to prepare a statement 
of the case for transmission by the Secretary of Agriculture to the 
Attorney-General. The prosecutions are begun and carried on by 
the United States attorneys in the various judicial districts. In 
many cases, however, the Solicitor has examined authorities, pre
pared briefs, and assisted in adducing evidence . 

• 
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ENFORCEMENT OF TJIE TV,E~TY-ElUII'l'-llOGK L.\"'• 

During the year a very large nun1her <,f_ cases l1:1ve be~n brought, 
at the instigation of this Departrnent, aga111si various ra1l_way _co1_n
panies for violations of the t,venty-eight.-l1our la:\·, wh1cl1 l1m1ts 
the number of hours during which a shipn1P11L of live !:>tock may be 
kept in cars ,vithout unloading. In 401 of the!3u ca~es penalties were 
in1posed amounting in all to $61,530, and co:-:ts "'ere assessed amount
ing to $7,201.70, and 828 cases ,verc pending at the close of the year. 

OFFENSES .AGAINST Ql: .AR~\NTTNE I.A \VS. 

For the failure to properly placard cars containing shipments of 
southern cattle fro1n below tl1e quarantine li11e, :1:3 cases were re
ported to the Attorney-General, and favoruhh· decisions in 25 of these 
cases resulted in penalties aggregating $:2,'100 a11'1 costs amounting to 
$123.83. Fines of $100 and costs were i1uposcd in each of -1 caf-ies 
against individuals for illegally ren1oving southern cattle out of the 
quarantine area. For infractions of the la,r for tl1e suppression of 
contagious diseases of animals, 8 case8 ,vere. reported to the Attorney
General, the offense in each case consisting in the illegal shipment of 
sheep infected ,vith scabies. 

ENFORCE~IENT OF FOOD AND DR1JOS ACT. 

At the beginning 0£ the year no case l1acl b0cn brought for violation 
of the food and drugs act of June 30, 190U, altl1ough the machinery 
for tl1e enforcen1ent of the act had been created. During the year, 
ho,vever, 135 cases were repo!'ted to the ... \.ttorncy-C¼eneral, 97 of these 
being for criminal prosecution and 38 for seiznrc and conclemnation. 
Of tl1e criminal cases, 14 have resulted in conYictions, the fines rang
ing from $5 to $700 ,vith costs. Of tl1e 38 seizure nnd condemnatio11 
cases, 14 resulted in forfeiture and co11<.le1nnation. So far not a 
single case has been decided adversely to the (~ovcrnn1cnt. 

The Solicitor l1as devoted mucl1 tin1e and attt•nt1on to the work of 
the Board of Foocl and Drug Inspc>ction, of "hich ho is a men1ber. 
The consideration of questions sul>n1itted to tl1c board for determina
tion and the preparation of "Food Inspection l)eC'i~ions '' for the in
struction and guidance of those ,vho desire to conduct their business 
in 8trict conforn1ity with this la,v have occupied 1nuch ti1ne and have 
b~e? of far-r~acl1ing importance in securing co1npliance ,Yitl1 the pro
visions of this act. T"1enty-thrcc of thc>sc decisions ~-<-·re prepared 
~ncl published during the year. One of thl'SP ( T◄"' . I. l). No. 8H," Orig
inal P_a~kages "), prepared by the Solicitor, covered the relation of 
the original package to interstate con1n1er<'<.', and its preparation in
volved a careful review of all the leading Fctlc•rnl cnses on tl1c subject 
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of ii1terstate commerce. This decision has met with a most favorable 
reception by the legal profession and has boon of great value to 
United States attorneys in handling cases under this act. 

VIOLATION OF GAME LAWS. 

Under the Lacey Act governing interstate shipment of game, 7 
cases were reported to t!ie Attorney-General for prosecution; also 4 
cases for the unlawful killing of game in Yellowstone Park. Two of 
these cases were decided in favor of the Government and others are 
pending. 

MISCELLANEOUS CASES. 

The Solicitor gave attention to four cases in the Court of Claims in 
which the Department was interested. He submitted the evidence 
use<l in securing conviction of a former employee of the Department 
for inserting false and fraudulent items in his expense account, the 
guilty party receiving a sentence of $1,000 fine and thirty days in 
jail. In several cases employees of the Bureau of Animal Industry 
engaged in meat inspection and field work have been assaulted and 
roughly handled while in the proper performance of duty. In all 
such cases it is the policy of the Department to vigorously defend its 
agents, and to use every effort to secure punishment of such offenders. 
In one case during the past year a r anchman in Wyoming was fined 
$500 and given three months in jail for brutally assaulting an in
spector who refused to falsely certify that the offender's cattle had 
been dipped. For an attack on an agent engaged in tick-eradication 
,York in Tennessee two offenders were fined $150 each. For an assault 
on a meat inspector in Indiana the guilty parties were fined $100 
each. 

LEGAL PA.PERS-PUBLICATIONS. 

The preparation and examination of legal papers-bonds, con
tracts, leases, etc.--occupy an important place among the duties of 
the Solicitor. The contracts receiving attention during the past year 
numbered 374 and the leases 377. 

1-\. compilation of the laws affecting the Department of Agriculture, 
n1a<le in the office of the Solicitor and published witl1 an exhaustive 
in<lex, has µroved extremely useful to officers of the Department. A 
series of circulars has been started and seven numbers issued, con
taining reports of judicial decisions in cases involving the twenty
eight-hour law. The object in publishing these circulars was to make 
these decisions immediately available for the use of United States 
attorneys handling cases against alleged violators of this law. The 
value of these circulars has been abundantly demonstrated. 
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OFFICERS AND EMPLOYEES. 

On July 1, 1908, as shown by the report of tho .t\ppoint1uent Clerk, 
there were on the rolls of the Depart1ncnt 10,,120 persons, 2,488 em
ployed in Washington and 7,932 outside of ,,ra;:;liiugton. The net 
increase in the Department force during tl1c year ,~as 1,313. The 
total number of appointments was 17,81D. Of these 15,901 were to 
temporary or emergency positions, cl1iefly in the grade of laborer, 
continuing in most cases not more tha11 three n1ontl1s and in many 
cases not more than one month, the grC'at 111ajority to positions out
side of Washington. Resignations nnrnbercu 574, deaths 41, re
movals for misconduct 41, and separations fro1n the unclassified 
service 31, while 128 persons declined. to accepL appointn1ents. By 
far the largest increase, 741, is in tl1e Forest Service. Positions on 
the statutory roll (those.prescribed by tl1e appropriation act) num
ber 1,161, while 9,259 are on tl1e lump-su1u roll. ~lore tl1an 2,600 
members of the Department may properly be classccl as scientists. 
Contingencies arising in the Department's field ,York:-den1onstra
tion farming, meat inspection, food inspect.ion, protection of the 
National Forests from trespass and from fire, cattle-tick eradication, 
moth eradication, and insect fighting-account largely for tl1e tem
porary appointments. 

NEW BUILDING OPERATIONS. 

The new Department building was co1npletcd <luring tl1e year. 
While the contract date £or tl1e completion of tl1c general construc
tion ,vork was November 29, 1907, the work ,vas not finished until 
four months after that date. On :h-Iarcl1 17, 1008, the building was 
accepted subject to the completion of seYcrul minor items of unfinisl1ed 
work, and steps were immediately taken towar<l. it::; occupancy by tl1e 
various Bureaus of the Department, which ,Ycre very i11adequately 
housed in scattered buildings rented by the Depart1nent. 1\ll of the 
general construction and mechanical equipu1cnt. ,York: l1as been satis
factorily completed, and final payments hn,e been made thereon. 
Since July 1, 1908, contracts have bec11 let .£or an allditional boiler, 
for mechanical stoker s, and for vacuum clcanino- macl1inerv for the 
ne,v building. The boiler has been completely i~stallcd, as· l1aYe tl1e 
stokers, whicl1 permit the use 0£ bituminous coal without sn1oke, at a 
n1uch less cost tl1an anthracite coal. Tl1e vacuun1 cleaning macl1inery 
is now being installed. 

The Building Committee of tl1e Department luu:; Leen dissolved, but 
ha_s been succeeded by a Com1nittee on Builllings, ,vhosc nttention is 
being devoted not only to the new building but. to the old ()Unrters as 
well. Sev~ral structures in close proxi1nity to tl1e uew building l1ave 
been or will be removed, iI1 accorclance ,vith tl1e proYisions of the 

• 
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original plan and appropriation for the building work. In carrying 
out this plan new quarters for shops, stables, and storage are being 
erect~d on the north side of the Department grounds, for which pur
pose a special sum was appropriated by Congress at its last session. 

WEATHER BUREAU. 

FORECASTS AND W A.RNINGS. 

A few years ago the Department undertook to establish a research 
station at 1\'Iotmt vVeather, Va., for the investigation of the problems 
of the air. This institution was planned to meet tl1e highest require
ments of science, and at the same time had as an object the acquire
ment of additional know ledge bearing directly on the forecasting of 
the weather. H eretofore the forecasts made by the Weather Bureau 
ha ,e been based entirely on the conditions of the air as observed at 
the surface of the earth, but for seevral years the Mount Weather 
station has been sending meteorological instruments into the upper 
levels of the atmosphere to find out what is going on there, and to 
obtain, if possible, additional information for the use of the weather 
forecasters at Washington in making their predictions. This object 
is now being realized, and the securing of data every day at altitudes 
of from 1 to more than 4 miles marks an important epoch in the work 
of tl1e ,v eather Bureau. 

Some of the conditions disclosed by these upper air observations 
are quite interesting. At times the temperature at an elevation of 
several thousand feet has been found to be as much as 15° higher 
tl1an at the surface of the earth. Again, the kites carrying the in
stru1nents would pass through swiftly moving air at the surface, only 
to encounter a stagnant condition at higher levels. Often what ap
peared to be a deep covering of clouds would prove to be only a thin 
layer, while in other cases the kites have traveled through a cloud 
mass more than a mile in thickness, the automatic register of tempera
ture indicating when the kites entered and when they emerged from 

J tl1e cloud stratum. All of the data thus gathered have an important 
hearing on the coming weather conditjons for the middle Atlantic and 
Ne,v England States, and are therefore telegraphed to Washington 
each evening for consideration by the forecaster. At times, especially 
during the prevalence of unexpected conditions such as have just been 
noted, they have prevented erroneous deductions that would have 
arisen from a study of surface conditions alone, and have thus ma
terially added to the efficiency of the Weather Service. 

The electric and magnetic conditions of the earth and air are con
tinuously recorded at tl1e Mount Weather research institution. Ob
servations are being made with a view to determining the amount of 
heat in the atn1osphere, and studies of the temperature at the earth's 
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surface and of the various forms of energy that, reach us from th~ 
sun are being carried on. An effort is beiug n1ade to discover the 
relation between these various conditions aucl our " 'eather, although 
we have not yet learned ho-,v best to interpret and apply all the data 

thus being secured. 
It is a matter of gratification to the Department to know that the 

development of the Weather Service has been sncl1 as to attract atten
.tion abroad. To sucl1 a degree is this true that <luring the past 
ten years representative scientists have been seut by the Governments 
of nearly all of the more advanced nations to study our syst~m, and 
n1ore especially of late to learn what we are doiug at our research in
stitution at Mount Weather. There are no" on duty at the Weatl1er 
Bureau several students sent to us by other countrie~, pt1rsuing their 
studies under tl1e professors of our Bureau. 

Another important departure, made possible by continued study of 
the science underlying the art of weather forecasting, is the making 
of long-range weather predictions. These were beg1.1n for practice 
purposes, but not for publication, about one year ago. Their accu
racy became so marked that within the past few n1011ths these predic
tions have been given to the pt1blic. Ai1 instance of their value, 
equally demonstrated on .many otl1er occasions, is found in the case 
of the drought that covered the greater part of tl1e country from the 
Rocky 1'1ountains eastward during August and September, 1908. On 
September 22 the Bureau announced tl1at early in tlv~ following week 
general rains would set in over the Rocky 1'iountain Plateau and 
extend eastward. This prediction was fully Yerified, a general fall 
of rain occurring over the entire drought-strick:en district witl1in less 
than half a week after the prediction was made. ,,re do not wish 
to hold out too alluring a prospect witl1 regard to forecasts of tl1is 
cl1aracter, for at times the condition of the at1nosphere may be such 
that long-range predictions can not be made, but we hav-e den1on
strated that in the majority of cases we can foretell a " 'eek in ad,ance, 
and with a high degree of accuracy, the general character of tl1e 
weather that is to come. 

Thi~ gratifying result has been attained not only by getti11g ob
s~rvat1ons from t~e higher levels of the atn1osphere, but 1nore espe
cially by the s~cur1ng of daily telegraphic r eport~ ccrvering the entire 
northern h.em1sphere, _these being used in the preparation of a 
meteorological cha:t of such detail and extent as is attempted by no 
other weatl1er service in the world. The value of tl1ese :forecasts to 
the agricultural and other industries of tl1e Nation can l1ardly be 
measured . 

• 

All severe storms on the American coast~ ancl lakes and all severe 
cold waves and frosts in any portion of tl1e U11iteJ States during the 
year were successfully forecast. 
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NE1V APPARATUS. 

The increasing demands on the Bureau for various meteorological 
data require almost yearly the invention of new apparatus. During 
tl1e past year these demands have been met in part by the prepara
tion of the follo,ving : 

(1) A chart and instrt1ment kiosk, or booth. This is an instru
n1ent sl1elter especially designed for location in the business and news 
centers of large cities on the street level at places accessible to the 
public. It will contain and display instruments that indicate and 
record meteorological conditions, especially temperature and humid
ity, and will also be used for the display of climatic charts, weather 
maps, and fore cast cards. 

(2) A recording hygrometer for stations. This instrument auto
matically registers the moisture content of the air, which is one of the 
most important meteorological elen1ents requiring observation. 

( 3) A telethermoscope. This device, which is constructed for 
installation within a building, indicates the temperature of the out
side air. By its use the Weather Bureau officials are enabled to re
spond immediately to the frequent requests received for temperature 
data, without having to visit the instruments. 

RIVER AND FLOOD SERVICE. 

"\Vith each succeeding year the development of agricultural opera
tions and the extension of business interests more or less dependent 
upon river stages necessitate some broadening of the field of activity 
of the River and Flood Service, and during the present year new work 
has been undertaken as follows : 

(1) The establish.ment of a continuous flood-warning service, op
erating day and night in times of flood, in that portion of the State 
of West Virginia bordering on the Ohio River. 

(2) The establishment of a new river <listrict center at Binghan1-
ton, N. Y., witl1 territory comprising that portion of the watershed 
of the Susquehanna River at and above Binghamton. This territory 
,vas formerly a portio11 of the Harrisburg, Pa., district. 

(3) The opening of new river stations in the watershed of the 
upper Cumberland River, in the interest of navigation and the lum
ber industries. 

( 4) The opening of several new stations at scattered places 
throughout the country, in order to secure increased efficiency in the 
flood-warning service. 

Realizing the fact that the art of river forecasting is dependent 
upon the intelligent use of data of diverse kinds, and that the exi
gencies of the Weather Bureau service frequently relilder it impos
sible for officials in cl1arge of river districts to systematize and 
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preserYe for future u~c their kno"·l,·dge of ( h•• regi1ne11 of the riYers 
in their <listrict~, tl1e riYcr and flood l,ran<'h of the <'Cntral office at 
\ \.,.ashington l1as begun, in cooperation ,vith th_e di. trict_ ofHci~ls: an 
exliaustive study o-f the J)roble1n. rl 'lit• ( )hio lt1vl'r uud its pr1nc1pal 
tributaries as far south as Cinrinnnti, C>liio. huvc 'llius far been 
studied ancl tl1e results i11 elaborate for111 huvc been tra11s111ittcd to ' . . 
the officials in cl1arge of the Yarious districts for actual u::ie 1n r1Yer 
:forecasting. It is hoped that the sche1nc for the entire (Jhio lliYer, 
and possiuly a portion of one for the ~lic::::ii:::isippi lliver, cnn be c:0111-

plete<l ,,ithi11 another year. The "'ork is nf•ce~uri ly slo"·, as it iu
Yol ves the discussion of a large an1ount. uf datn. 

)lETEHOLOOIO.AL n1:cuuns. 

.L\. ne,v series of rlimatologicnl papers is l>c•ing prc-parcd, in "·l1ich 
the records of precipitntion, ten1pcrature. tluLcs of the first and last 
killing frosts, and prevailing ,vind directions nrc l'ollcl'tcd, the pre
cipitation tables including all aYailnulc dnla since the year 1S71. 
These reviews aro 1nade con1prehcnsive for sn1all SC'ctions of the 
United States, which it is intcn<lcd gr,Hluu]ly to covl·r in this 1n~111-
ner. Tl1e papers will be of value to agrieulluri:-.ts, t•nginL•ers requiring 
data on ,vater resource!:), and other citizens " 'ho st'L'k infor1nation re
garding tl1e clin1ute of the ~e"\"ernl sections. 

A demand for a better knowledge o ( lhe "'ater resources of tl1e 
United States has becon1e so urgent us to n1nke it advisable to put 
:forth special efforts to supply the 11eccssnry datu to the public. In 
tl1e arid and semiarid regions of tl1e ,,r c::,t tht•:-:e t·onsi:::it. prinu1rily in 
.securing the amount of precipitation fro1n rn in nnd sno,v i11 the l1igh 
levels 0£ the n1ountains, fro1n ,vhic-11 ure tleriYt'd tl1c 1Yntcrs thnt nre 
used in the storage basins and the irrigation prujcl·ts no"· undergoing 
rapid dcvelopn1ent. It is a difli.cult prol>lt•111 lo Sl'Clll'l' rt•gnlar nnd 
accurate obserYations of the nn1onnt of sno,vfull in l he ren1ote region~ 
of, the 1n.ountains, ,vhcrc there arc very fL'"' inhabitant~, but n ~pccinl 
<'fiort, ,v1ll be nu1de by the \\'l"cnthcr l1nrt'nn tn t•xtentl thl' range of ~ 

observations into the l1igl1 levels of tho 1nountnin~ . 

EV \PORATlO~ ST11DY, 

In addition to measuring the ,vn ter rrsonret'S o ( the nlonntnins, it 
is necessary to Jeterrnine tho 11n1onnt of rva pornt ion in t h t• lo,Yt'l' levels, 
,vhcrc the storage basins are loco.led. 'l'l1e n1nonnt ol' evaporntion in 
the driest portions of the country, a::. in tht' Colol'ttdu l)l,~l'rt, llHlY he 
as 1nucl1 as 8 feet of ,vnter annually nlthouoh it di1l'crs oT~•ntl,: nc
cor_ding ~o circu1nstances. 1 'hc in11)~rtnnct~ ~ f set·uring 1~,,t•11 ·u1ore 
reliable rnforn1ation on this subject, has 1uadc it. <ll·sirabh.' to rene,v 

• 
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the attack: upon the problem. The formation of the Salton Sea in 
the Colorado Desert, by the overflow of tl1e Colorado River during 
the year 1906, affords a favorable laboratory on a large scale at 
which to n1ake the proposed research on evaporation. A prelimi
nary study on this subject was conducted by Professor Bigelow in the 
snn1mer of 1907' at Reno, Nev., :for the purpose of securing sufficiently 
adequate knowledge of the pl1enomenon to permit a proper planning 
of the campaign at the Salton Sea. The necessary plant was installed 
at the Salton Sea during the summer of 1908, a11d it is hoped that by 
continuing the observations for two or three years a satisfactory law 
covering evaporation generally may be secured. The problem is one 
of unusual difficulty from several points of view, but its practical 
value is such as to justify a serious effort to resolve it. The plan of 
cooperation with other Departments of the Government has been en
larged to include the Reclamation Service and the water resources 
branch of the Geological Survey, which are specially interested in 
·eyaporation at the reservoirs not only of the arid portions of tl1e 
West, but in the eastern districts of the country. During the summer 
of 1908 several plants for the measurement of evaporation were in
stalled at the reservoirs of the Reclamation Service and if practicable 
some other reservoirs in the central and eastern districts will be in
cluded. It is important to measure the evaporation in different 
climates on a uniform plan in order that a comprehensive law may 
be deduced. 

THE TEACHING OF METEOROLOGY. 

In pursuance of the policy of the Department to aid in eradicating 
the superstitions everywhere prevailing witl1 regard to the weather, 
the officials of the Weather Bureau are encouraged in giving popular 
lectures or explanations, and, when practicable, offering systematic 
courses of instruction in meteorology. The minor courses for the 
benefit of high schools have been numerous and are recorded in de
tail in the successive numbers of the Monthly Weather Review. 
Regular courses of instruction were given by Weather Bureau officials 
at fifteen colleges and universities. 

BUREAU OF ANIMAL I NDUSTRY. 

ANOTrIER OUTBREAK OF FOOT-AND-~1OUTH DISEASE. 

For the first time in six years the country l1as been visited witl1 an 
outbreak of contagious foot-and-mouth disease, and the Department 
is now engaged in a vigorous campaign of eradication. The first 
news of the disease was received by telegraph November 10 from Dr. 
Leonard Pearson, State veterinarian of Pennsylvania, who reported 
that it existed in the vicinity of Danville and Watsontown, Pa. On 
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the same day Dr. A. D. iielvin, Cl1ief of tl1e Bureau of Animal 
Industrv accompanied by Dr. John R. Mol1ler, chief of the Patho
logical ~Division, and Dr. R. P. Steddom, cl1ief of tl1e Inspection 
Division of that Bureau, left for Danville, and they soon confirmed 

Doctor Pearson's diagnosis. 
A quarantine was immediately declared under date of November 

12, effective November 13, against the interstate n10-ven1ent of cattle, 
sheep s,vine and goats from the counties of Columbia, ~Iontour, 

' ' . Northumberland, and Union, and 1neasures '"ere at 011ce taken ID 

cooperation with the State authorities for stan1ping out tl1e disease 
by slaughtering and burying the affected anll exposed animals and 
disinfecting the premises wl1icl1 they had occupied. -t\.n arrangement 
was made by which two-thirds of tl1e a ppraise<l value of the animals 
was to be paid by this Department and one-third by the State of 
Pennsylvania, other expenses to be shared on tl1e sa·n1e basis. 

Within a few days the disease was also found in several other 
counties in Pennsylvania and in the ,~icinity of Akron, N. Y., 
and on November 19 the quarantine was extended to include the 
entire territory of the States of New York and Pennsylvania. This 
quarantine prohibited tl1e interstate or foreign n1oven1ent of cattle, 
sheep, and other ruminants and swine fron1 eitl1er o:f the States 
nan1ed. Shipments were permitted by rail through tl1ose States 
proyided the cars were sealed by the Bureau of ... .\.nimal Industry 
before they entered the quarantined territory. Ruch ;:;hipments were 
allowed to be unloaded in transit only in pens designated by tl1e 
Chief of the Bureat1 and which had bee11 cleaned and disinfected. 
Tl1e shipment of dressed carcasses fron1 tl1e States named was per
n1itted only when the hides and hoofs had been ren1oved, and the 
shipment of hides, skins, hoofs, hay, stra,v, etc., "·as forbidden unless 
sucl1 material l1ad been disinfected by the Bureau. 

A. plan of cooperation was arranged witl1 the State autl1orities of 
New York on tl1e same terms as witl1 those of Pennsylvania. 

It was fortunate tl1at the Bureau of _.'.\..nin1al In<lustrv ha<l avail
able as part of its regular force a large number of trairte·d "'\"eterinari
ans,. many of whom had l1ad experience in the successful campaign 
ag~1nst foot-and-moutl1 disease in Ne,v England in 1902-3. .1\. suf
fi~1ent number of these men were quick:ly orllered to the infected dis
tricts and the work of eradication ,vas acti, ely prosecuteu. ~ot only 
,vas the work of slaughtering, burying, ancl disinfecti11g carried on, 
but expe.rts were sent to investigate all run1ors indicating tl1e presence 
of the disease in various localities. 

It appeared that the cattle causing the Pennsylvania outl>realr can1e 
throt~gh. the Buffalo stockyards, and fron1 Buffalo suspicion pointed 
t~ '1Iich1gan. Inspectors "·ere <lispatcl1ed to the latter State, and on 
:November 23 I went to Buffalo in con1pany with tl1e Chief of the 
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Bureau of ... \nin1al Industry to give personal attention to the situation. 
EYidences of infection fron1 ~1ichigan becan1e so strong that I in1-
n1ediately proceeded from I3uffalo to Detroit. On arrival in the latter 
city 011 the night of :X 0Ye111ber 24, positiYe reports \Vere receiYed fron1 
our in~pe<.:tors that the <lisease existed in several herds i11 ,,.,. ayne 
County, and I at once declared a quarantine on the State of ~1ichigan, 
to take effect at G o'clock the follo"·ing n1orning. 

On No,·ember 27, the <li:-ea::ie having been found in Carroll County, 
!1d.i just ove1.· the Pennsyl.vania border, a quarantine "·as placed on 
the State of ~Iaryland. The operations in tlichigan and iiarylan<l 
are being conducted on the san1e cooperatiYe ba::;is "·ith the State 
authorities as in the other States. 

It no,v seen1s clear that the present outbreak had its origin 11ear 
Detroit and that the infection in the other States ca111e fron1 that 
source. The 1'licl1igan ca::,~ were of longer standing than those 
~ound else"·here, and the Departn1ent inspectors in tracing the 1n0Yc
ruent of ani1nals which appeared to have spread the contagion v;cre 
aLle in most cases to connect them with the ,, .. ayne County outbreak. 

While it "·ill not be surprising if a few additional discasecl herds 
are founcl in the localities where the contagion is kno\vn to exist, it 
is hoped that all centers of infection have at last been located and 
that there will be no further extension of the infected territory. 
After all kno"·n affected herds have been slaughterecl and buried 
and the prc1nises disinfected, it ,-vill be necessary to make a careful 
an<l thorough inspection from farm to farm in the infected region 
in ortler to detect any contagion that may po~sibly remain. ,vith the 
con1bined efforts of the State and Federal authorities there is every 
reason to Lelieve that the disease will be eradicated ,vithin a. reason
aLle tin1e. 

The expense of tl1is work will be heavy, and I sl1all have to ask 
Congress to make an appropriation sufficient to cover it. For the 
present the expenses are being paid fron1 the regular appropriation 
for general expenses of the Bureau of 1\.nimal Industry, but this 
appropriation is not large enougl1 to stand the cl rain which is being 
n1ade upon it without seriously affecting the regular work of the 
Bureau during the ren1aining portion of the fiscal year . 

.i\s foot-and-n1outh disease is strictly a contagious disease ancl has 
not been known to exist in the United States since 1V03 until the 
pre::ient outbreak:, it is supposed that the infection ,vas introduce'll 
in son1e n1anner from abroad, though in just ,vhat manner the De
partment has not yet been able to determine. In vie\-v of our strict 
quarantine on imported animals an<l the fact that susceptible ani
n1als arc not allowed to be imported at all fro1n countries ,vhere this 
disease is known to exist, iL does not see1n possible tl1at the contagio11 
could have been brought in with live ani1nals. It seems more prob-
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able that it was introduced ,vith son1e inaterinl, such as straw, or with 
merchandise, or on the clotl1ing, or ,vith tlie effects of immigrants, 

or with biological products. 
The Secretary of ..1\griculture alrelldy has power under existing 

le{,,rislation to enforce n1easurcs to prevent the introduction of con
tagious diseases fron1 abroad so far ns they ure likely to be brought 
in "·ith in1ported ani1nals or ,vith hay, straw, forage, or similar mate
rial, or meats, hides, or other nnin1ul products, fron1 infected coun
tries. No authority is given, ho"·ever, to J)revent the introduction 
of destructive unin1al diseases by tl1e i1nportution of virus or cultures 
of organis1ns causing such diseases, nnd I roco1n1nend tl1at Congress 
enact a In"' ,vhicl1 ,vill en1po"·er the Secretury of Agriculture to 
guard against tl1is danger. Such a luw should prohibit the importa
tion, except with the per1nission of the Secretary of Agriculture, of 
any virus that mav be infectious for dome tic animals. Witl1 this 

• • authority the Department could supervise such i1uportations in sucl1 
a way as to prevent tho introduction of contugion by careless and 
irresponsible persons, "·hile not interfering ,vitl1 nny proper scien-

tific "·ork by responsible person~. 

Tl[E l\lEAT INSPE(,"TlON, 

This was the second yt>ar of operation under the ne,v meat-inspec
tion law, and the experience gained has been productive of improve
n1ent in the 111etbods of carrying on the ,vork. ,vhile the regulntions 
issued have been bused on the best scientific knowledge and judgment 
available. There ,vere ~ngagcd in this branch of tl1c service at tl1e 
close of the fiscal year 2,203 persons, of ,vho1n GlG were veterinary 
graduates. 'fhis force exercised n. strict supervision over the slaugl1-
tering and packing opt•rutions at 78i cst11hlisl11nents in 211 cities 
an<l t~,vns. Co1npared ,vith the pre,·ious ycur tl1is is n. gain of 79 
establ1shn1ents and 25 cities and to,vns. 
. ...\s a1.1 l'Xa1nple of the rigor of the 

0

in:::.peC'tion it n1uy be stated that 
1nspPct1on ,vas "·ithdra,vn fro111 8 c:::.tublislunents during the year 
because of violations of the regulations. 

The present inspection deals not onlv with the henltl1 of tl1e ani
n1als sla~ghtcrcd for nu•at, hut nlso ,vith the snnita1·y l'Onditions of 
preparation and honesty of lnbt>ling. 'rhe vcterinnry inspection 
1,efor~ a1~<l at the ti1nc of slaughter is supplen1Pnted by subsequent 
exanunnt1~ns o_f the pro(luct. a laborntory inspection to determine 
the bacter1olog1cal nnd chen1ical l'ondit ions. nnd <·urcfnl supervision 
0t nll of the v:1rious processes of preparing, c,u·ing. canning. etc. The 
! iorott~hncs.-.; of the ,vork has hail the 1nu1•h-desir,•d (•tfcct of greatly 
1111pro,·111g the ~anitnry <'OtHlitioll of slnughtt•rhouses nnd packing 
plants aud of n1aintaining confiueuce in tho ,,·holcson1eness of the 
products. 
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During the past year 53,996,511 animals were inspected before 
slaughter. Of tl1is number 34,980,571 were hogs, 9,778,189 were 
til1ee1), 7,198,224 were catth,, 1,993,461 were calves, and 46,066 were 
goats. The animals inspected at slaughter numbered 53,973,337, an 
increase of 6 per cent over the previous year. Of these, 175,126 car
casses and 704,666 parts were condemned, 108,519 carcasses were 
passed for lard and tallow, and 53,689,692 passed for food. Tuber
culosis was the cause of condemnation of about three-fourths of the 
cattle carcasses and about two-thirds of the hog carcasses that were 
condemned, and the majority of the other condemned hogs were af
fected with hog cholera and swine plague. 

During the year the Government inspectors passed on nearly six 
billion pounds of meat-food products processed un.der their super
v1s1on. 

Tl1ere were condemned on reinspection during the year 43,344,206 
l)ounds of meat products which had become sour, tainted, putrid, un
clean, or, in the case of fats, rancid, since inspection at slaughter. 

There was an increase of 13.8 per cent in tl1e quantity of meats and 
products certified for export as compared with the previous year. 
Certificates to the number of 122,295 were issued, covering 1,545,-
761,808 pounds. 

NEED 01" STATE AND MUNICIPAL INSPECTION, 

The Federal law has no power over products prepared and con
sumed within the limits of a State, and a large amount of the meat 
supply-almost one-half the entire slaughter of the country-comes 
within this class. The Department has found that the worst sani
tary conditions exist at many abattoirs where such meats are pro
duced. It is only natural that suspicious and diseased live stoclr, 
such as would fail to pass the Government inspection, find their 
way into these small establishments, to be thereafter sold and con
sumed within the State. The Department has, moreover, frequently 
found preservatives in meats prepared by local butcl1ers. It is 
therefore very important that State and city health authorities 
should provide adequate protection to their people by inaugurating 
a system of abattoir inspection that will do away witl1 the evils men
tioned. Unfortunately but very few States have as yet realized the 
in1portance of this matter. It should be emphasized also in this con
nection that a mere examination of meat exposed for sale is insuffi
cient. The only way in which consumers can be protected against 
diseased meats is by competent veterinary inspection of the car
casses at tl1e time of slaughter, and this is a class of inspection that 
is very seldom found aside from the F.ederal inspection. 



I 
I 
I 
I 
I 
I 
I 
\ 

I 

I 

I 

32 YEARBOOK OF TllE DEPART)lEN'l' OF AGRICl]LTUBE. 

JXSPECTIO~ OF EXPOH'l' ANl:'.\lALS. 

The routine work of tl1e Bureau ot ..t\11i1oal I11dnstry includes the 
inspection of anin1als for export and of t lie Yessels c_a rrying tl1e1n. 
During the year 638 inspections ,vere n1nLlc of Yessels 1n order to sec 
that the fittings, equipn1ent, ventilation, feetl, "·ater, nttenclants, etc., 

complied witl1 the regulations. 
Our yery large trade in live cattle with (l rent Britain is well 

known. Tlus, together ,vitl1 other foreign consign1ueut::::, n1ade a total 
of 448,163 animals inspected for export, and a~ son1e " 'ere inspected 
more than once there were 757,8U0 inspections 1nndl'. C>f the animals 
~ent to Great Britain 381,68-! \Yere :-:gain inspec-tell on arrival at 
British ports by Bureau inspectors statione<l tJ1erc, and the losses in 

transit were less tl1an one-fourth of 1 per cent. 

INSPECTION AND QUa.RANTINE OF lbll'OUTED .A.Nl)tALS . 

.A very necessary part of the work in conlrolling contagious dis
eases of live stock is the rigid inspection of a 11 fort)ign anin1als at 
the ports of entry. In addition to the iu":Spection n quarantine is 
i1nposed upon a11imals fron1 all parts of th,• ,vorl,l except Korth 
.America. During the fiscal year 2r,o.sno in1J)orted anilnals were 

inspected, and of these 1,494 " 'ere quarantined. 

CO'NTROL OF CONTAGIOUS DISEASES OF ANIMALS. 

Gratifying progress has been mnde in f'rn<.licating the soutl1ern cat
tle tick, which spreads the infection of 1'exas fcYL'l' and constitutes a 
heavy burden to the sectio11 involved. ~in<'£> tltt• beginning of this 
-work less than three years ago nearly 64,000 square n1iles of tf'rritory 
ha:e been freed from tl1is troublesome nntl costly pest. Tl1e \York is 
being done in cooperation ,Yith the authorities of the 8tatcs conce1·ne<.l. 
There is no question as to the ultin1ate ~uccess of this great under
taking provided the assistance of the ~tut,)s ntlll uf the cattle o,,11ers 
then1selves is forthcoming. .t\.s a result of this "·ork ~10,iV8 :,:;qunrc 
n1il~s \\ere released from quarantine lluring the fiscn l )-rcnr. This 
territory was located in California, North Curolin,l, 'fenncs~ee. ,-rir
ginia, .t\..rkansas, Oklal1on1a, and Texas. l~csillcs thtlse State,;; active 
,v~rk "'?s carried on in Alabama, Georgia, Louis1~11u1. 1'iic:.sissippi, 
}.{1ssour1, and Soutl1 Carolina. In conn<'ct ion -n· itl1 tl1is work: 
2,271,4:36 cattle were inspected during tl1e year. 

SCABIES OF SHEBP A.ND CA T'rLl". 

Very effective work has been do11e to-n·arcl l~ra.dicatino- the disense~ 
kno,vn as'' sea.hies of sl1eep and cattle." l)uring the >l~r there l1n,Te 
been released fro1n quarantine on account of f;h<.'t'P st'n b the State:- of 

• 
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Idaho and ,,-ryon1ing, and since the close of the fiscal year an order 
l1as been issued releasing ICansas and Nebraska and portions of N ort.11 
Dakota and South Dakota. There were released fron1 the quarantine 
:for scabies in cattle 4 counties in ICansas, 57 counties in Nebraska, 
and l)Ortions of N ortl1 Dakota and Colorado. The number of inspec
tions of sheep was 59,471,141, and the dippings 17,589,578. Of cattle 
there ,vere 16,920,100 inspections and 1,527,280 dippings. 

TUBERCULOSIS. 

1'he question of tuberculosis in animals, especially in dairy cattle, 
,Yhereby human beings are liable to be infected through the products, 
has :for son1e time been an acute one. Statistics show that the dis
ease is on the increase, and it is therefore imperative that efforts be 
n1acle to cope with this great evil. A conservative estimate was 
recently n1ade by the Chief of the Bureau of Animal Industry, based 
on the meat inspection and tl1e records of the tuberculin test, which 
shows the percentages of our animals affected as follows: Beef cattle, 
1 per cent; hogs, 2 per cent; dairy cattle, 10 per cent. The finan
cial loss to our stockmen and dairymen was estimated to be fully 
$14,000,000 per annum. 

Tuberculosis ca11 be eradicated fron1 our animals only by means of 
systematic work of the Federal and State authorities in cooperation. 
?Yiuch can be done in the ,vay of tracing the cent~rs of the disease by 
means of our meat-inspection service. This is proved by what was 
accon1plisl1ed during the past year in cooperation with the States of 
Nebraska and \Visconsin. ~7ben animals from these States were 
found by our meat inspectors to be tuberculous, the State authorities 
\Yere so informed, and in the case of Nebraska upon tracing the ani
mals back to the farms it was discovered in every instance that there 
\Yas tuberculosis among· the stock that remained. In order to make 
this feature of the work thorough, the various States should require 
sl1ippers to tag their live stock sent for slaughter, especially cows, in 
order that the centers of the disease may be located and the authori
ties be enabled to stamp out the infection at its source. 

In order to discover the disease, the tuberculin test should be sys
ten1atically applied. The safest way of disposing of affected animals 
is to kill the1n, but in order to reduce the financial loss they should be 
slaugl1tered at abattoirs having Federal or other competent veterinary 
inspection. By this n1eans n1any of the slightly affected carcasses 
could be safely utilized £or food and thus n1ade to yieltl their 1neat 
value. Especially valuable anin1als might be kept for breeding pur
poses under the Bang system of segregation. 

Perhaps the greatest obstacle to the eradication of tuberculosis from 
our l1erds is the expense of the worh: and the payment of co1npensa
tion to owners for the slaughter of their diseased animals. In such 
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"·ork thnt is lurgely for the public good it ~rents only just thnt tl1e 
(iovl'rnn1t•nt and the States shoulJ pr,>vicle inde1nnity for at lcnst n 
part of the los~. Tht> benefit · 1_,f t•rndicntion ,,<n1ld unquc tionnbly 
justify t.hl' cxpcns<', and " ·hen 011r l,er<ls hn, c oner been free~l fron1 
tubl'rculosis it ~hould be co1npa1·utivl'ly cnby to keep thc1n 111 that 

condition. 
'''ork tlun<' at the l'Xpcrin1cnt, stntion of the Bureau of .. \ni1nnl In-

<lustry has ~ho,vn that. cc>\vs, ~ccn1ingly in good l1calth but ,,·hich lu1d 
rl'nclcd to thl' tnhPrculin tl•St , \Yt•re ex polling 1nyrincls of t nberclc 
uucilli in their fl•ccs. In ortliunry dairy prnclic·e particles of this 
boil get into the n1ilk. and t h11s l ,Yo of the ro1nn1onr::-;t nrtic..:lec:; of fooll 
- n1ilk and butter-Lccon1c <.·onta1niuai1•d. ...\nulv i8 of u1nrket n1ilk • 

:-;upplicd to the city of \\7nshington di~<'losed thnt fully 1 snniple. in 
~U ,vu~ infected ,vith tubercle l>a,·illi , und l'Xperi1ncntnl "·ork "·ith 
l>uttl•r sho,vcll that the gcr111~ ,vill rc111uin uliv£' nnd virulent in the 
ordinary :-:i:tlte<.l kind for one hundred nncl sixty duys, or clu~c upo11 

bix 1uonths. 
HOG CllOl.1.ltA \'A(.;IJll'iE. 

.\t last the problc1n of llisco,·cring n sncre sfnl tnC'thocl of prcYcnt
ing hog cholt'ra secn1s to have bl"'Cll solvPd l>y the 13nrenu of Aui1nul 
1ndu:-.try. 'l 'ht• vaccine or sern1n p1·t•pnred accordiug to the n,ctho<l5 
of l)r. ~I. Dor~et, chief of the llioc..:hl'tnic l)i,?i ion of that l~nrcau, 
has bel'n furthc1· tesh•d in a pra<'tical ,vny <luring tl10 y"nt·, nut only 
Ly the DC'purtn1ent, hut by sotne of the StutP expcri1nc.nt stations, a1nl 
its efficiency as a prcventi,c 111ensure has been u111ply dc1nonstratcll. 
'fhc Bureau has carrietl on tichl tt•:,t s tluri11g 1 he )'l'f\l' on :,O llitl'crcnt. 
iar1ns un<l hus trcatt•d npproxi111at,·l,v ~.000 hogs, ,, it h t hl' follo,ving 
rc::.ults: In hcrlls ,vhich had not lH•1•n cxpo-:cd prior to t1·c:1t nH•nt, but 
in "hieh hog cholera appeurell suLscque11t to tl'c11l1uent, nll uf the 
vaeciuatetl hogs 1•p111ai11c<l ,vcll, ~·hill' 1no1'P t hnn l~ ~ }'l'I' l'l'llt. of the 
u_nvaccinated hogs, \\'hieh \\' l'l'C otliPl'\\'i~c· kepi 11111\l'r 1h1~ ::-anH' condi
t_1ons a-; '' checks," dictl. In tlll• hl•t·tls "·hi«·h had bl'l'll exposed bc-
J ore treat n1l'nt hut ,vhil'h \\'Cl't~ n pparP11t ly \\'(•ll "'h1.:n ,·a1·ci11nlcll, only 
4~ per Cl'llt of lhl' trl'all'U ho~s lliP,L ,vliilf, 1q,prox1111:tll'l,V !)0 per ~ent 
of lhc ch<•cks ,verc lost. In the hPl'llS "'ht•rt• tht' di l::ll' llSI! l'Xi~ted nt the 
tin1.c of trentn1cnt only 1;3 }>Pr l't•nt. o[ the trc•tdPd n11in1nl:; \\'t•rc lost, 
,vhtle 7.J.. p<•r C<'nt of the checks tlit•ll. 

In n RPriP:::; of carPful tests <'llrriPd on Li\' 1)1·. ;1. ,,r. (.,onnn,vaY nt 
the ~lissouri e,pl'l't tnenl slntion ,vilh Sl' l'\lt;l prepa1·cd \,y the l)l'l;art
llH'llt incthod thP c.•flicacy of the lrealnH•ni ,vaH confi1·1;,ed. and in ti 

repent 0 1' thi:-; " 'orl~ he said: "1'he resu lts of thl'SC h~st · at·C' so sntis
f·1elory •ts to l , · · l · 1 ' : • . Pn\!e 111 cvPry 111111< 110 doubt us to tho great. 1>rnct1<:a 
,ulue of th1::. 1nethocl of preventing hog cholern.'' 
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Thirty-seven herds were treated in Michigan under the direction of 
the State experiment station, and in nearly every case the disease had 
developed before treatment was begun. Out of 1,819 hogs treated, 
only 226 were lost. 

T he director of the North Dakota experiment station reports that 
" ·hen the disease recently appeared in the station herd the Depart
n1ent method of treatment was promptly applied, ,vith the result that 
11ot a single animal died. As a further test the vaccinated animals 
" ' r r n subsequently exposed to diseased hogs, but none contracted the 
disease. 

The success which l1as attended the use of this treatment has been 
such as to warrant the use of the vaccine as an agent for combating 
the disease tl1roughout the country. To prepare the vaccine on such a 
large scale, however, is beyond the power of this Department, and 
i;t e1)s have been taken to interest the various States in the preparation 
of the serum. In accordance with this plan conferences of State vet
erinarians have been held at the Bureau experimental farm at Ames, 
Iowa, where opportunities have been given them to observe and learn 
the methods of producing and applying the serum. Already a num
ber of State experiment stations are preparing and distributing the 
vaccine, some of them making a charge to cover the cost, and it is 
expected that other States will soon make the necessary provision for 
sucl1 work. 

BABIES. 

The presence of rabies, or hydrophobia, in dogs is still a menace to 
our people, and its disseminator, the rabid dog, is all too often 
allowed to roam at large and unmuzzled. The situation in the neigh
borhood of the National capital last spring became so alarming that 
tl1e Commissioners of the District of Columbia were prevailed upon 
to issue a dog-muzzling order. While the prevalence of the disease 
has been diminished to some extent, the muzzling order has not been 
well enforced, and cases of rabies continue to occur. 

The pathological laboratory of the Bureau of Animal Industry has 
continued to examine all animals sent there suspected of having 
rauies. During the fiscal year 117 such animals were examined and 
82 of them were found to have been affected with the disease. The 
great majority of these came from "\Vashington, D. C . 

. A. case of rabies that occurred in a horse at the Bureau experiment 
stat.ion is of special interest. Tl1e horse was bitten by a dog which 
\Yas found to have been affected with rabies. The horse, however, 
<lid not develop the disease until one hundred and thirteen days, 
or about three and one-half months, after it was bitten. It fractured 
one of its hind legs during a violent paroxysm of acute rabies and 
was consequently destroyed. 

• 
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J!-,\'I:S'1'1GL\1'1U:N lJl• OTll.t:U DlbF.A E • 

Scientific investirrntions of various nnin1nl d1c:rnscs nncl pnrasites e . 
haYe h<'en carried on. 'flH' :'.tndy of <;:"·u1n1, f1.,yer of l1orse . 1n co-
operation with the lllinnc,otn experiment slntion. has continuecl 
"·ith pro1nising results. but has not h rn ro1nplrtC'd. 1•"·0 nni1nnl 
disca~es ,vhich lu1YP ouly recently been l'P<'ogniz(•tl !11 tl1is country
epizootic Jymphungilis of horses and chmnic bnctet·inl dysentery of 

cattle-are nlso ht•ing stndit•<l. 
1'hc Yitality of the lyphoi<l-fcvl'r l,ncill11s in butter and n1ilk hi1s 

hcen iuvt•stigate<l: an<l it ha, been sho\\·n that this ol'gani~n1 '"ill 
re111ain '\'irulent. in butter for about fiv"' 1nontl1 and in 1nilk for a 
period far in <'Xcess of the ti,ne tlud it, i~ or<linnrily kept. 

1'hc cxpcritnl'nts in connection "'ilh 1011nd"·or1ns of . lH•ep during 
th<.• past year ha,·e chictly concc1·ned the prol,lP1n of k1

1

C'ping la1nhs 
free fron1 infection ,vith the~e parnc.ities. • 'houl<l thi.., " ·ork be as 
::;uccl•ssful as anticipate1l it is plnnned to rnrry out prnctical trinls 
un<ler farm conditions cluriug the con1ing- j'car. 

~tudie~ of ,vhite diarrhea in chicks hn,·e thro,vn i1nportnnt light 
on a disease ,vhich has cau~cd l.t•u ,·y lo::, ::::i, and the k110,v ledge gained 
,vill enable poultry1ucn to cou1bat it \.Vilh 11101·c success. 

TllE JSTt-:RNATlUNAL t,;ONGRI:ss ON 'l'UHEllt,C'l,OSlS, 

1.-hc Bureau took an in1portnnt pnrt in the rcrent, l ntcrnntional 
C'ongress on Tuberculosi~. It proYided un exhibit of patholl)gical 
specirncns, and several me1nbcr~ of its s tafi pre nted papers ancl 

took part in the arrungcn1c!1l-; u111..l proceedings . 

. The Bnrean has contin,H~ll the prepnrntion antl distribution of vac
(•11_1e to pr<'Y<•nt blackleg in cuttle. 1\hout 1.~00,000 do e~ "·err dis
tr1butetl to s tock raisers during the ti cal ycur. untl rc1Hn·ts indicate 
that the vaccine continues to he hiuhly l'ill'ctiYe. 

'fubcrcu lin, for the <lingnosis ,)f tu.ber<'ulo.::is. u1Hl n1nllcin, for the 
diagnosis of glandPt's, arc supplied to oilicin l \'eterinurill'n-:, n1Hl henlth 
oilic·l'l'S. I>uring the Yl'Ul' 2U~.0lf'> <losl•:::; of n1l1l'rt·1tlin and f,~,!>:,l, <lO:'.es 
of 1nallein ,Yere prepared anu sent out. 

1.1\'E STUCl( lN POH'l'O RlCO, 

..t\n invcstigntion of tl1e diseases nntl con1lition~ of li~e stock in 
Por!0 l{ico ,vas undPrtaken during the ptu:it year. ~ 'fhc n1ajority of 
~he island cattle c·arry an all1ni'.:turc of Zl'hu \,1111111 ns tlH• result, of the 
intro(~\lcli~n of U ll\lilll>l'r of :,p\iu hulls in 1s:-,s. ,-rlH'Y l\l'l' notl•,l fol 

, c \\or ting au11ty. Cottle all over the island nr<: superior i:;1ze an l 1 · 1.·1· 
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infested witl1 ticks. The principal diseases are blackleg among 
cattle and glanders and cpizootic lymphangitis among horses and 
ponies. There is no n1ange and no tuberculosis. 

ANIMAL HUSBANDRY \VORK. 

HORSE BREEDING. 

The work in breeding American carriage horses, carried on in 
cooperation with the Colorado experiment station, continues with 
good results, and so1ne very promising animals have been produced. 
During the fiscal year 4 l(entucky mares were added to the stud, 
which at the close of the year comprised 63 anin1als. 

The stallion General Gates, two n1ares, and a filly were bought 
for the ,r ermont work in breeding l1organ l1orses, and the :farm at 
lliddlebury donated by 1v1r. Joseph Battell has been improved. 
IIorses used in this work were exhibited at two fairs in Vermont 
and attracted very :favorable attention. The Morgan stud consisted 
of 25 animals at the close o:f the fiscal year. 

An experiment is also in progress in Iowa, in cooperation with the 
Iowa experiment station, to evolve a breed of American draft l1orses. 
The animals in this stud at present are imported Clydesdales and 
Shires. The horses have done well since their arrival in the summer 
of 1907, but no foals were obtained during the fiscal year. 

CLASSIFICATION FOR AMERICAN CARRIAGE HORSES. 

The classification proposed for American carriage horses by a 
con1mittee representing the Department and certain breeders' associa
tionh was adopted in whole or in· part by twelve :fairs for the season 
of 1908, and a number of creditable exhibits were made in these 
classes. 

EXPERIMENTS IN BEEF PRODUCTION . 

Two series of experiments in feeding cattle for beef production 
ha Ye been carried on in cooperation with the Missouri experi1nent 
station, v.ith a view to testing the econo1ny of certain rations and 
8upplementing the pasture with different nitrogenous feeds. 

Sin1ilar experiments are also being continued in Alabama to study 
this subject under southern conditions. 

POULTRY I NVESTIGATIONS. 

The cooperative poultry work: at the 1t'Iaine AgTicultural Experi
ment Station, begun in 1904, has been continued and son1e of the 
results are being prepare1 for publication. Otl1er experiments in 
feeding poultry by different methods are in progress at the Bureau 
experiment station, but have not progressed far enough to yield 
definite results. 
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D
urin" the ve:tr a sttlll v was undert.aken of the co11ditio11s sur-

e ~ . round.in" the pro,lnctiun. trnnsporlntion, and marketi11g of eggs, with 
a ,·iew \(, determining ,omo of the ,•anse, of dekriorntio11 in quality 
and consequent loss in ntlue. It is believed that information is being 
obtained which will ho of much ,·alne in pointi11g out Jl\enns for im
proving the 11unlity of tbe south,,rn and we-I rn ,•gg, shipped to the 
Enst and. for ,aving a consiJerable unneces. ary lo-, to the producers, 

,vonK lttLATl~U 'l'U 'l'llE, l>AlHY JNl>l , 1 HY. 

~Ot.'THERN Dh.lllYlN<l. 

The etlucational work for the de,•elopnwnl of dairying in the 
South has been continued. with excellent pn,ctil'nl re ult·. 0111c of 
the drawback, to the southern cluin• indn,tr,· m·c the lack of a • • 

sufficient numhcr of <TOOJ cows the lack of homc-«rown feed and the 0 b 

!ndc of suit:iblc buildings. t:fforl' are being mud<· to nssist the south-
ern farmers nlong oil the•c lines. Iu order lo Jetennine which cows 
ore profitoblc am\ which unprolilahlc, the fnmwrs ure encouraged. to 
keep recortl, of their herd•. ,\ sun c,rnmple of wlrnt i• being nccotn
pl is\wl in th is respect. it may be state,\ I hat I" ch·e month; 1·econls of 
71n cows in nutll herds locate<! in Yari,,.,s part of the .'onth show an 
a vcrnge profit per cow of $32.G l; tlw \,r,t cow showed n profit of 
:n~_.10. and the poorest cow n loss of :3.73. The ttYernge profit of 
the he.,t 10 cows wns .;W.~! while the poorest 10 cows made an aver
age loss of 1 cent. It often huppen that what are regarded as 
the be,t cows show. when tested. much poorer 1•es~1lt tlum others in 
the herd. nnd it is by ket•ping records anti compiling such infonna
tion as the fon•going that the form,w is enabled to eliminnte the 
11oorer animals and to hring up the uYerng prod.uction of his herd. 

to a profitable 1>oint. The Bureau has ubo assbte,1 the southern fnrn,ers bY furnishing 
plans for and snpen ·ising the erection of l:i . ilo , 2 i,arns, nnd r, 
dairy houses Jnring the fiscal y,•ar, and a lt1rgcr number of such 

bu1ld~ngs arc projcctc<l. for tlH1 con1ing year. 
It 1s the purpose of the Department lo cnrrY on thL c,1uentionnl 

work in llw South in coopcrulion with th• ·,Into authorities an<l 
institution, so far us po,,,ihlt·, nud lo prrvnil upon the Stale, to tnke 
up aml continue the work so that the })epartmcmt ma)'• after getting 
1I w,•l_l started an<l showing its bmwfit.s, withdrnw uuc1 de,·otc its 
attcut1un to other fields. Several of the ~toll•:; huvc J}ro,·ided 1nen 
and appropriation:, for ::,nch ,York. nnd us the good results bc-co1no 

1nore apparent the intcre::;t i incrcnsed. 
l>AlllY 1•nouuors lN\'l.STIGA'IIONS. 

1'hc invc::,tigutions to detcrn1iuc the cnu r of tl1c t:O·(•t1llcd fish, 
!In rnr 

O
f ht'. It c r_ • 1:c not_ yet com 11 lete. l,u t h n Ye gi wn import u n I info; 

mat1ou ,vluch 1t 1s believed ,vill n::::.::,ibt \>utter 1nukcr::, in 0Yt•rco1nini 
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th.is trouble. Acid appears to be in some measure responsible for 
this flavor-, but certain results have indicated that tl1e controlling 
fn ctor is tl1e treatment of tl1e butter in the churn. 

Different lines of experiments in making the Cheddar, Swiss, 
Came1nbert, and Roquefort types of cheese have been continued, and 
son1e of tl1e results have been published. This ,vork has a practical 
bearing in assisting American cheese makers to produce some of tl1e 
lrinds of cl1eese that are imported in large quantities. 

MARKET MILK INVESTIGATIONS. 

Considerable work has been done during the year for the improve
ment of milk supplies. This has usually been done by giving assist
ance to city boards of health and to dairy farmers. One hundred 
and forty cities have been given more or less assistance during the 
year and a number of these l1ave made marked improvement in tl1eir 
milk supplies. The score card has proved to be an iinportant agency 
in unproYing the sanitary condition of the dairies. By means of this 
card the specific features are rated on a definite scale, and it is much 
easier :for the health authorities and the dairymen to determine just 
what conditions need in1provement. Two l1undred and six dairies 
,vith 8,527 co,vs were inspected and scored during the year, tl1e aver
age score being 51.05 on a scale of 100. Reports l1ave been received 
on about 10,000 dairies that were rated by officials and persons out
side of tl1e Department, and the average score of these was 52.05. It 
appears thut there is a greater need for improvement in methods than 
for better equipment. 

DAIRY M:.A.NUF ACTURES. 

The Bureau has also continued its work of inspecting butter us re
cei Yed at 3 of the principal markets and reporting its condition to 
the creamery, the purchaser, and the dairy and food department of 
the State where the creamery is located. By tl1is 1neans many of the 
creameries l1ave been enabled to unprove materially the quality of 
their product. It has been :found, however, tl1at much of tl1e poor 
quality of butter is due to the fact that some of the crean1 is very old 
,vl1en received by the creamery and it is impossible to make good 
butter from such 1naterial. This condition is due partly to the compe
tition between the local and tl1e "centralizer" creameries and partly 
to the way the cream is l1andled on the £arm. Since tl1e introduction 
of t.he hand separator the £armer has found tl1at he can keep the cream 
longer on tl1e far1n and take less care of it and still find a market for 
it, and l1e is taking ad vantage of this. 

An increasing number of creameries are regularly reporting to the 
Bureau, and with the information received it is sending out a monthly 
cii·cular letter in addition to otl1er correspondence, giving ad vice as 
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to remedying losses and other unfavoral>le eo11<litio11.:. ..t\s an cxa1nple 
of the practical benefit of this work reports of erca111c•ries in l\Iinnc
sota, Iowa, and Wi:3consin, ,vl1ere the "'ork l1as bcc11 in progress for 
two years, sl1ow that within the past yeur the~e eren1ueries 11n Ye 
increased their average overrun to an extent "'hich increased their 

returns by a-bout $130,000. 
RENOVA.TED BUTTER INSPECTION. 

In the enforcement of the la1v regarding the inspect ion o:f renoYa ted 
butter tl1e Bureau has exercised su1)ervision oYer ·-l:G fat:iorit•s and has 
inspected their product and the 1naterial entering into i l. rrhcrl' 1Yas 
produced during tl1e fiscal year 50,658,158 pouu1ls of renoYate<l but

ter, a decrease of 12,261,840 pounds. 

BUREAU OF PLANT INDUSTRY. 

During the past year the work of the Burean of l'lant Indn~try 
has been pushed forward vigorously. Its re:-;cureh ,vork in the 
laboratory has resulted in a number of irnporta ut: diseoYeries, its 
experimental field work has developed new methods of a pp lying 
fundamental principles for tl1e benefit of agriculture, au1l its pfforts 
in the line of practical demonstrations and cooperation "'·ith farmers, 
fruit gro"'ers, and others have brought the Departnicnt into clo:-se 

contact with the people. 

SEEKING NEW CROPS FOR THE A]tlEHIC.AN l •'AHJ\lEH. 

EXPLORATIONS IN C111N.a, IfoREA, AND S1BERIA.-ln pursuance of a 
general policy, energetic efforts l1aYe been put for,,·artl hy the Bureau 
the past year in the matter of securing ne,v crops and establishing 
new agricultural industries. During the year 1norc than 2,000 care
fully selected, newly introduced plants have been brought in and 
placed in the hands of thousands of private expcrin1enters and official 
plant breeders, and others attached to State and other experin1ent 
stations of the country. \\7e are still sending abroall n1any 1nillions 
of dollars for products ,vhicl1 may well be gro,Yn at hon1c, antl in 
carrying out the general plan of securing data bearing upon the pro
duction of these crops and tl1e crops tht'n1selves, the explorations and 
other " 1ork outlined below were carried on. One of the agricultural 
explorers, ~1r. Frank N. ~feyer, 1vho for the past three years has 
bee11 in China and Siberia, returned to tl1is country in ,July after a 
continuous search during tl1at time for ne"· crops. Th.is is one of 
tl1e n1ost extensive pieces of agricultural exploration \\'Ork "·hich the 
Department l1as undertaken. In addition to the 1nnny hun<lrech; of 
11ew plants wl1ich lVIr. }ifeyer secured lie has brought back a fund of 
infor1nation ,Yl1icl1 will be valuable jn connrction "itl1 onr Yarious 
lines of 1vork l1ere. ~Ir. Meyer devoted considerable uttcntion to the 

• 



REPORT OF THE SECRETARY. 41 

Chinese n1etL.ods of gro,Ying crops under dry-lancl con<litions, antl the 
infur1nation he ::;ecurcd regar<ling <lr}'-land farn1ing practices, horti
cultural 1nctholls, n1arkct-gurdeni11g opcratiotts, and the Yast for
e:,;;try practices of the Chine~e Ernpire reveals in u ren1arkable "'ay 
the ,Yon<lerful Yariety of plants gro,v11 b.,y the ('hinc~e an<l the great 
::: i1nilarity of the cli1nate of eastern .. \.sia to thnt of the United Stutes. ~ 

The exploration8 111ade by lir. ~Icyer in certain of the Chine.se 
proYinces re,·eal the })ref-:cncc of an exten-;i ,·c orchard indu~try "·h ich 
i~ " ·orthy of seriou!:> con~i<leration for onr dry southwestern regions, 
the Chinese regions and our south"·es tern co11ntry being Yery sirnilar 
in clin1ate anc.l ~oil. 1'Ir. 1'Ieyer found extensive orchards of ,,·hat 
is kno"·n as the •· Chine!:ie elate.'' a dronght-re~istant fruit trc>e of 
" ·hich tl1e Chinese ha \'e d eveloped hundreds of Yarictie!:> and of 
" ·hich the dried fruits forn1 a most palatable an<l Yaluable fruit 
product ,vith "hich this country is entirely unfan1iliar. Ile sccurc<l 
numerous Yarietie~ of this date, among " ·hich " ·as a seedless sort 
,vhich is now being propagated for distribution in the South ,Yest. 

A nun1Ler of Yarietie~ of ne,,· F-eeclle,..., }Jcr -;i1nn1ons haYe been intro
duced. These are quite different in for1u and presu1nably har<lier 
than any of the J apane5e persi1nn1on~ ,vhich are being grolvn on a 
conuuercial scale through the 8outh. One Yariety has already been 
fruited here, and son1e of the fruit attained a cliamcter of 4 inche!). 
It is perfectly · seedless, 11ot astringent ac:, the ordinary Japanese 
for1ns are " ·hen hard, does not fall off readily, and pron1ises to be 
an excellent shipper. 

A large collection of " ·ild and cultivate<.! pears was ~ecure<l; also 
Yarieties of ,Yild ,valnnts and chestnuts. There " ·ere also secured 
wooc.l for the propagation of the fa1nous :F'cikheng peach, speci1nens 
of ,,Iiich " ·eigh over a pounc.l, as ,,ell as ne,v apricots an<l " ·il<l apples 
which it is believed ,Yill Le of particuiar value to the l1recders of the 
lfissis5ippi l "alley, " ·ho are de,·cloping hardy forn1s of these plants. 
A great 1nany ne" ' ornamentals have also been obtained, su<'h as new 
spruces, new eln1s, and ne,v pines, these coming fron1 the bleak, arid 
region-; of the ,,rutaishan, and i11 all prouability heing adapted to 
sections of this countrv " 'here ornamentals of this nature have not • 

hitherto been gro'1.·n. A special f>fl'ort " ·as made by !fr. ~If>yer to 
secure nev,r ornan1entals suitable for parks and public grounds. 
llany of these things have been brought in and are no,v being tested 
an<l gro,,n by the various cooperators of the Departm<'nt. 

ExPLORATIONS IN CENTRAL AsIA.- Recognizing that the Great 
Plains region of this country is in n1uch need of assistance, explora
tions " ' ere inaugurated the past year \\1ith a view to securing forage 
and other crops for this vast section of the country. Early in the 
summer Prof. N. E. Ilansen, of the South Dakota experin1cnt station, 
\Yas sent out to make a thoroguh exploration and investigate the prob-

-
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able Yalue for the United States of certain pro1nising alfalfas, clov
ers, grasses, and other cro1)s of ::,outhern, central, antl \\·estcrn 8iberia. 
Professor Ha11sen took ,Yith hii11 early in July three Russian assist
ants and proceeded to tl1e regions around Omsk for the purpose of 
arranging to collect large quantities of seed of three yellow-flowered 
alfalfas, -which are known to be cold-resistant, strong-gro,ving, ancl 
erect types and are, furthermore, likely to be of great Yalue for hay 
as ,vcll as pasture in the nortl1,vestcrn sections of this country. The 
latest information from Professor I-Ianse11 indicates that l1e has lo
cated large areas of the \Yestern Siberian alfalfas and has arranged 
for considerble quantities of seed. In a let ter dated October 2..J:, 
fro1n On1sk, Professor Hansen reported the finding o.f good seed of 
one of tl1e three yellow-flo,vered Siberian alfalfns ,vhicl1 l1e started 
out to secure. This is the san1e plant found by J>rofec;sor Hansen in 
1906, and he now states that it is a fine, erect-growing type, witl1 
large lea-ves and large, flat l)Ods. Botl1 the 1\fongolia:n and flat-pod 
alfalfas are no,v coming to ~t\..merica for the first tin1e, and Professor 
I-Iansen deems tl1en1 very promising, owing to their extreme hardi
ness and tl1eir strong, erect l1abit, \Yl1icl1 will n1ake n10\,ing easy. 

Professor Hansen also reports tl1e fin<.ling of the Siberian lupine 
clover, which extends to 70° nortl1 latitude, ,vl1ich is also a fine, erect 
plant ,vell liked by stock; also two wild red clovers, ,,l1icl1 will no 
doubt be more valuable for the N ortl1 tl1an our present stock of 
soutl1crn origin, as l1e got them where tl1e mercury :fre~zes in winter. 
Son1e fine Siberian vetcl1es have also bee11 secured. O,ving to the 
nature of this ,vork, it "'ill not be practicable to secure large quan
tities of any of tl1e seecls. Commercial seed houses in this region are 
unkno,vn, :ind almost the only way of securing the valuable things 
indicated is tl1rougl1 hand gatl1ering and hand picking by peasants 
and others l1ired for the purpose. 

This ,vork of Professor Hansen is carried on in a clin1ate very 
• 

sin1ilar to that of the 11orthern Great Plains region, and it is hoped 
that the ne,v introductions ,vill add materiall}7 to tl1e wealtl1 of tl1e 

• 
north,vcstern farn1s and l)astures. Tl1e growing need for these 
crops is n1anifcstecl in sections where grain has been the n1ainstay of 
the farmers. To successfully continue tl1e gro,ving of grain, rotations 
are essential. Legumes, tl1erefore, sucl1 as clovers n11d alfalfas, "·hich 
,,ill fit into the conditions of this r egion will not only be of great 
valne in giving the far1ners wider op1)ort,unity -for diYersification, but 
" ' ill also be valuable in building up and maintaining the :fertility of 
tl1e land. 

NE,v FORAGE PLANT FOR TIIE SouTH\YEST.-Shaftal, a new and 
promising clover, secured last year by tl1e Departn1ent fron1 the 
valleys of the Himalaya Mountains, near the border of India, 
l1as proved an exceedingly good producer in the hottest parts 
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of the South"·cst. It ,vill doubtles~ prove valuable in rotations in 
this section, an<l ,Yith the adYent of Eg)·ptian <'0tlou eulturc its use
fulness ,vill probably be grt>atly increased. It has gI"O\\'Il 111ost snc
cessfnllJ· in the hottest irrigated valleys of the Son th ,vc~t. J>rof. 
N. E. Ilnnscn, "·110:;e attention was called to thi~ pro1nising plant 
before he left, on the trip ulrcady referred to, reports that he has 
found it in con$i<lerable quantity and ,vill be aule to for,Ynrd se<'d 
for experin1ental purposes. 

Ballnoo I:NTRoouc-r1oxs.-'I11e unusual ntHl in1portnnt u~es to ,vliich 
the ban1boo is put by our neighbors in the Orient and the discovt>ry 
by n1cans of various in1portations that this useful plaut cau ht.;. gro,Y11 
along the (¾ulf States and in California ha ,·e incluced us to eugage 
an expert in .Japan, Yrho has n1a<le purcha:,cs of !ll'\'Pral thousn ntl 
L:unboo plant,;;;, which he is now shipping to tl1is t:ountr_y. 1"'hcse ,vill 
forn1 the nuclei of su1all pluntutions establishetl in the So11th"'cst, 
where the climate is suited for the crop. If it. is fou11cl thut the hu111-
boo may be successfully gro,vn on these plantations its culti \'ation 
will be extended, with a Yie,v to getting tl1c ,vood introcluc.:cd into 
various channels of tra<le her e. 

EXPLORATIONS IN s,vEOEN, Di~N~IAUI<:, .\XO GER:'.\L\NY.-In ortlt•r to 
ascertain why ..:\Jnerican barleys are con'->idcred by experts inferior 
to the best Europcan-gro,vn barle~y, Dr . .1\lbert 1Innn, an expert; of 
the Bureau~ was sent as an explorer to S,veclcn, Denn1urk, England, 
Germany, and ... \.ustria to n1ake a thorough study of the n1etho<ls en1-
ployed by our European neighbors in the in1proverncnt of one of 
their 1nost in1portant grain crops. Doctor :i\lann has secured clutn 
regarding tl1e latest processes used by European ,,·orkers in the breed
ing and selection of barley for special p11rpo::;es, un<l in 1>nrticular 
the Svalof syste1n of collecting and classifying ue\v varieties of this 
and other grains, an<l l1e has been suceessful in perfecting 1nethods 
for rapidly determining the value of barleys, n1cthocls ,vhich ,vill uc 
very useful in the continuation of the in1portant ,vork on the i111-
provcn1cnt of this crop no"r under ,vay. 

1fATTING PLANTS J<'OR FLOOR ~IA'I'TINGs.-As the result of previous 
explorations in the Orient ancl else,vhere, ancl us announced in pr<'
vious reports, the Department has put itself in possession of a col
lection of matting plants of the best varieties, and the present sea.
son has seen the production of matting stra,v ,vhich has been pro
nonncccl by experts equal in quality to that gro,vn in the Orient. The 
fir:-.t piece of hon1e-,voven stra,v matting has been produced here 
fro1n straw grown b_y the American farn1er, and thP experts nrc no,v 
at work devising cheaper methods of planting, harvesting, split
ting, an<l curing these matting plants, large qnanti{ies of ,vhich \Ve 

import every year. vVhile this \Vork is progressing saiisfactoril.Y, 
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atte11tion should be called to the fact that in the transplanting o:f any 
crop or industry :from one country or region to another u11expected 
difficulties may arise. Tl1e cheap labor of the Orient can not be 
utilized here, and in consequence many of these 11e,v industries re
quire special machinery for handling the crop. This is the case with 
1natting. These new problems are 110,v under investigation, and it 
is confidently believed that the industry can a11d ,vill be established 
here. 

REED MATTING LATH.-As an outgro"rth of investigations in the 
manufacture of floor matting, our experts have discovered a new and 
probably profitable use for the common reed ,vhich gro,vs so abun
dantly along the waterways of the United States. In S,veden, Den
mark, and Germany these reeds are used in place of laths, and the 
loom manufacturers of New England have been encouraged to work 
out a feasible 1nachine for the weaving of these reeds into matting. 
They have been so successful that several of the best builders in the 
country pronounce the product of great promise as a substitute for 
the ordinary lath. There are thousands of acres of what are now con
sidered practically waste land that might be de-voted to the produc
tion of reeds suitable for the manufacture of tl1e lath matting. This 
phase of the problem is being investigated by tl1e Bureau. 

EGYPTIAN COTTON IN THE SouTHWEST.-The Uni~d States imports 
about $15,000,000 worth of Egyptian cotton annually for the manu
facture of special fabrics. The growing, grading, arid handling of 
this crop have been so perfected that the product is exceedingly uni
form, and the fiber being of a very high quality, fancy prices are 
always received for it. For a nillUber of years the Department has 
been endeavoring to establish this crop in the United States. Several 
years ago some work was undertaken in tl1e Southwest, notably at 
Yuma, in cooperation with the Reclamation Service on one of tl1eir 
projects. This work has already progressed sufficiently to warrant 
us in saying that there is a great promise of establishing an impor
tant cotton industry in tl1e region mentioned. 

The past year a total of about 40 acres was planted to Egyptian 
cotton at various localities in southern Arizona, seed of t.he acclima
tized strain that l1as been gro,Yn for six years i11 the Southwest being 
used. The indications point to an average yield of 1 t-0 1½ bales 
per acre whereYer tl1e planting was done in good season and the cotton 
received r easonable care. A good con1mercial fiber was obtained, 
satisfactory in strength and fineness but not in the matter of lengtl1 
and color. It is planned to sell the product at the l1igl1est price 
obtainable in order to ascertain approximately ,vhat. profit can reason
ably be expected by growers of Egyptian cotton in the South,vest. 
The marked interest in tl1ese experiments eYinced by a nun1ber of 
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~\1nc1·ie,1n 1nnnufaci nrcr::, of E&'J'ptian cuttou 1nakcs it reasonnblc to 
cxpett that tl1e 1\rizonn-gro,Yn fibl' l' cnn be n1arketed a<l,·nntagcously. 

'I'he pt·euliar cli111atic and !::oil conditions in this l'tc>gion ha ,·e clc,·el
nped a nun1ber of 11ncxpccted problcrns " 'hich '"ill ncc<'S!:!itutc careful 
laboratory and ficl1l " 'ork for ~cttlcn1cnt. It is fo11nd, for exaruplc, 
that for rt>a:,on:- not yet fully explained <'ottons hybridize Hnt11rally. 
In Yie,Y of the fa ct that one of the e:,~cntials in establishing thi8 
industry is the :,ecnri11g of u unifur1n product~ there is sonic careful 
\\'ork ahead in the rnattcr of <leter1uini11g the causes of the variations 
noted, an<l fixing hy practical n1ethods the types "'hicli the 1narket 
<lemand~ and for " ·hich it is reacly to pay the highest price. 

N.E\\' TROPIC.AL .\XD SE~IlTROI'ICAL PR'GITS.- 1\n1erican fruit bri·o,vers 
li,·ing in the subtropical areas of the UniteLl States have fruil e{l this 
year an unusual nu111ber of the fine Enst Intliau u1augue::; ,vhich have 
been in1portecl fro1n tirne to ti111e by the Depart1uent and distributctl 
a1nong the rn , u11<l ,vith the li\'iug n1aterial no,,· on hand it shoul<l be 
feasible to go ahead and establish in1portunt tropical fruit indu::.tries. 
1Iany of these Yaluable n1angoes ha ,·c l>een placed in Florida, nn<l nrc 
being succe~sfully fruited there. 

'I, IIE GRO\\'IXG 01:· D u T c 11 BU LBS I N AMERICA.- The l 111itell States 
iniports bulbs each year to the value of $:J00:000 tu $400,000. ..\. 
nun1ber of efforts to gro"' the~e bulbs in the United States ha Ye been 
n1acle. Certain :-;ec:tion!S of the State of ,,r ashing ton ~ec1n to Le \-Yell 
fitted for this sort of ,vork. '\' arious pri,ate parti('S have inun
guratcd the ,vork, but for one rea~on or another 1hry ha V(' not hrl'll 

entirely successful. ,.fhe failure :-:;o fnr t.o place co1u1nrrcial bulbs on 
the n1arket i ~ not belieYe<l to be due to thl' <lifficHlty of prucluction 
~o 11111 c h as to the fact that other horticnlturnl industri<>-'- iu thi::; co1n
})Uratively ne"' r egion havr offered 111ore opport11nitie-. for ready re
turns. Tran-;portation conditions nnd fre ight rates hu,c· also n1ili~ 
tate<l to a certain extent agains t the in<luslry. 'fhc J>eople of I~ell
ingha1n, ,,:i-ash., ho,vever, are very n1uclt intcrestetl in the j11d11stry, 
and l1a\·c cooprrated ,,·ith the De1)artm e11t in ft1rnishing lnud, build
ings: wn t<'r, etc., to <·urry on pra<;tical den1onst ra lion \\·ork f or a 
nnrnber of years in the gro"\\·ing of the crop. It is planned to gro,v 
bulbs no,v used by the l)epartment and bought nurond, nn<l by this 
nieans aid in <len1onstrating the feasibility of gro,\ ing the crop in 
sufficient quantity for com111crcial purposes. 

EXTENSIO:N 01•' Tll.E CEUEAL ,,·onK. 

DuRu~r \VIIEAT.-,.fhe total production of durnm " ·beat for l 907 
appears to have been 8on1ewhcrc bet,veen 4-f> ,000,000 an<l 50,000,000 
bushels, a little larger than that of the previous year. Of the total 
crop, over 25,000,000 l>nshels ,verc exported. I◄'or 1H08 the crop of 
durum wheat will probably be son1cthi11g over 50,000,000 bushels. 
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There is already a large export of the lUOS crop, a considerable quan
tity l1aving been shipped to Russia, fro1n ,vhicl1 cuuntry our own 
seed was orginally obtai11ed. It is c,-ident that the demand ,vill 
again exceed the supply before the winter is oYcr. 

In connectio11 with durum wheat, the operations of tl1e year have 
witnessed some new enterprises with res1)cct to utilization of tl1e crop. 
One of the largest milling firms in the cow1try l1as use<l one mill 
entirely for grinding durum flour, ,vl1ile a Ycry larg~ n1illing con
cern in another city has launched into an extensive production of 
durum 1''heat semolina for macaroni n1anufacture. Extensive tests 
l1ave also been made during the year by pro1nincnt bakers i11 this 
country and Europe in the use of dtu·u1n \Yheat flour for bread, all 
of ,vhich have been fairly successful. Scotcl1 bakers are nolv in1port
ing the wheat for bread making. In an agricultural ,vay the chief 
line of investigation <luring tl1e year l1as been a tl1orough con1pari
son of tl1e best varieties of this wheat. A nun1ber of these are being 
grown and are now being developed as perfectly l)ure strains. This 
line of work is highly important, as the original iI1trocluctions were 
unquestionably mixed types. I t will be the effort as soon as possible 
to get into the hands of farmers l)ure seed of the variety that proves 
best under local conditions of soil and cliinate. 

EXTENSION OF TIIE \VINTER-GRA.IN AREA..- '\\rith a view of extend
ing the area of winter-grain production in the N ortl1ern and W ester11 
States the I(harkof strain of the Crimean or Turkey hard winter 
wheat group has been still more widely gro,vn during the past year, 
not only in Kansas and Nebraska but in Colorado, "\Vyon1ing, Soutl1 
Dakota, Iowa, and portions of N ortl1 Dakota, lVIinnesota, and "\'\ris
consin. In all trials of the various winter wheats on State experi
mental farms in Wisconsin the Kharkof did mucl1 better than other 
varieties, wl1ich included two or three other hardv strains from 

~ 

Russia. .A .. n important conclusion derived fro1n several years' experi-
ments ,vith this wl1eat is that it is particularly hardy in cold districts 
whicl1 are also dry-that is, it is rather remarl{able in its r esistance to 
a combination of drought and cold. 

Important ,vork has been carried on during the year in the improve
ment of oats and the testing of new types fron1 foreign countries. 
Special efforts l1ave been put forward to pusl1 t l1e production of ,vinter 
oats through the South. Special efforts, furthermore, l1ave been n1ade 
to extend the growth of wiI1ter barley as a graiI1 crop, particularly 
through the South and "\Vest. In addition to the region of l{ansas 
and adjacent portions of ~1issouri, Nebraska, and Oklahoma, winter 
barley l1as no,v been tried at a number of points in other States, par
ticularly Indiana, Illinois, and Ohio, and l1as been unusually success
ful. The yield per acre continues to be n1ucl1 larger tha11 that of 
spring barley gro,vn in the same locality. 
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I1nportaut re::;ults ha ,·e been obtained in an eti'ort to further extend 
the u:::ie of hlack ,vinter e111U1er as a crop for stock feed on dry lands . 
... a\.. considernhle- n1nount of seed of thi:s enuncr l1us no"' been prolluced 
ut Yarious 1)oi11ts, but not suflicienL for general ui~t ribution. 

CEREALS 1:·on DRY l'.lR:\IIXu.-1Iore allenlion than forn1crly is being 
giYen to the development of <lrought-re::,i::..tant cerenls. During tlte 
year ,vork: l1as Leen statetl ut six different stations loc.:nte<l in repre
::::entati re section~ of the Great Plains and interrnountuin areas. l.,nrgc 
nun1uer::; of varieties of grain are being tested at these stations for 
their hardiness nn<l <1rought resistance. ,,'11ile only oue yeur's results 
have been secured, n1all}' ne,'\' varieties iutroducc<l have outyicl<letl 
ordinary sort s from 20 to 50 per cent. 

l)IPRO\'E:)IE~T 01-' I>.\crr1c <.:O.\ST "'IIE.\TS.-1'he Depart1nC'nt has 
continued its cooperative \\Tork in California ,vith a vie"· to the 
in1pro,en1ent of the ,~heats of the ~tatc. It is highl)· i1nportant lo 
secure 1nore glutinous "·heats for the Pacific coast regions, nncl this 
is the prin1ary object of the \\'Ork under way. 

GRAI!I. sono11ul1s.-Extensive experiment!'; "·ith grain sorghurns 
are being conu.ucted at different points in the Ci-rent Plains arc-a. 1'his 
,vorl< has an i1nportant bearing on the de,·elop111cnt. of the agricul
tural resources of the region, and s0111e of the re. ults securctl have 
been pro1nising. Extra-early and d,varf strains of n1ilo and kafir 
vnrieties an<l the recently introduced ko,,· liangs frou1 China ha ,·e 
been produced and the urea of profitable gro\\~th extended. Pro1nis
ing hybrids are being developed into in1pro,Ted varieties. 

ExTExs10:N" OF THE RICE ,von1c.-In1portant ,vork has been carried 
on during the year in cooperation ,vith the J.;ouisiana experirn<•nt 
station at Cro,v ley, La. 1.\ :study has been tna<lc on this farn1 of the 
n1anner and ti1ne of opening of the rice fio\\·er, ,vhich ,vill be of 
much value in aiding all future ,vork in the cross-breeding of rice. 
1\. classification of the kno,vn Yarietics of rice l1as also been prepared, 
"'hich "·ill be of use in future investigations. Efl'orts arc being 1nn<lc 
to extend the rice ,vorl< through the adoption of better varictic~, 
in1prove<l methods of gro,ving crops, an<l the exte11sion of tl1e area 
into other regions, notably California and .L\.rlran::,us. 

PROGRESS OF J!'ORA.GE-CROP "'ORI{. 

During the year the important ,vork of encouraging the production 
of forage crops throughout the country has been vigorously prose
cuted. This ,vorlr has for its llrimary objctt the encouragc1nenL of 
the production of forage crops of various kinds ,vhereYer it is possi. 
ble to do so in connection with other syslC'lns of fa.rn1ing. A special 
effort has been put for,vard to push the production of legnminons 
forage crops in the South, to extend the fielcl for alfalfa culture in 
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the Middle vVest and East, and to secure and establish forage crops 
of various l{inds, particularly leg111ne~, for the cul<lPr Nortl1,vest and 
the dry sections of the Middle ,,7est and S011th"'(•~t. 

ALFALFA EXTENSION.-During the paf--i thr<'<' years an extensive 
series of cooperative experiments in gro\\·ing alfalfa has been con
ducted with far1ners in the States of ~larylan<l, l)ela,vare, Virginia, 
and North Carolina with a view to determining the possibilitie.:; of 
this crop. These cooperative experiments nun1bcr over four l1undrccl 
and have been undertaken in many instances ,,•jth the help- of State 
experiment stations. They have been made prin1arily to detern1ine 
the governing factors in the growing of thi s in1portant crop in the 
various sections. Some of these factor:; are now ,,·ell established, and 
it, is believed that the work done will be of great ,-alue in getting 
this important crop more extensively used throughout the region in 
question. 

,1'7"INTER LEGUMES FOR THE COTTON BELT.- ~Iuch attention has been 
given during the past year toward encouraging the greater use of 
winter legumes. Experiments throughout the South have indicated 
£atisfactory results. Numerous demonstration experiments have been 
undertaken with farmers in most of the Southern States. In the 
very numerous instances where failure " 'ith these legumes has here
tofore been reported the difficulty is found to be due largely to lack 
of inoculation. '\Vhatever be the f~ctors inYolvecl the fact is clear 
that inoculation is very difficult to obtain in tl1e South except when 
using soil from an old field of the particular legume planted. The 
1·esults of the work thus far indicate that crin1son clover is to be pre
ferred on the sandy lands, while vetch does best on the heavier soils. 
Experiments further indicate that when once tl1e land is thoroughly 
inoculated there is little difficulty in securing satisfactory stands 
both of vetch and crimson clover when so,vn in the cotton in late 
summer. 

A NEW LEGUME FOR THE SouTH.-In 190G there was obtained from 
the Philippine I slands a new bean, 1111.tcuna lyuni, related to the 
Florida velvet bean. Although this has been gro,vn but two years, in 
comparison with the Florida velvet bean it is already demonstrated 
that it is much more prolific and some~·hat earlier, at the san1e tin1e 
being just as vigorous a grower. So n1arked1;v has its superiori ty 
shown itself as regards l1eavy seed production tl1at 1nany cooperators 
have not hesitated to predict that it will '"'ithin a sl1ort time entirely 
supplant the Florida velvet bean. It is not unlikely that this variety 
,vill succeed farther north than does the Florida velvet bean, and it ic, 
certain that it ,vill ripen its seed considerably farther north than that 
variety. 

Cow-RESISTANT ALFALFAS.-Considerable ,vork l1as been done dur
ing the year by the Bureau in the matter of securing alfalfas that are 
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col I re::,i iunt. 'l'lie i1nportant ,roi·k vf llr!lft~ ... or 111111 f'll in thi .• ti,·1,1 
ha~ nlrendy been pointe,l oui. In n,l,litio11. th" 1~11r·f' l\1t ha~ bt•cn 
engaged in inYt>~tiguti,Jn, ,, ith n ""Vie,v to ~e ,·111·ing alfalfas thut 1·un he 
u-.cd by far1ner-. or the Nortl1\\·e.st, "'lier,! thl' ,vinl Cl'S Ill'" (·old llnd dr_y. 
1'hp Ynlue of thP (i1·iu1111 alfalfa fo,· thi~ J•HI'JHJ:-e has aln1ady be ·11 
pointed out. Tfti ... ha-.: been !?TtJ " ' ll in ~lin11 · ut:1 s in,, .. 1,. :i7. a11d has 
}Jro,,.ccl quite hardy. 'flu~ (lrin1111 alfalfa \\' as ol'iginully l,rou~l1t to 
('ar,·er Count:r in ~finn,• .. ota. n1ul th· •rop hns be~n qnitr• fir11d~·" tuh
li l1et.l in thi-- ,e('tion nnd js being grncluall.Y •xt~11d1•d to other r"gio11~: 
altho11gl1 th· ~C'Pd is Olllfi"·hat diftil'ti!t t11 ~cf•ur·•. 

Th ::-and luc,•r11 c:: ,Yhif'h haYe hccn ::-- •cure,I i!ive ••vcrv in fi <'nti,,n 11f 
~ -

being pcrfcf•t1y hurdy und " ' ill uudoubtcdl_y be of great v11l111} for thi:' 
nortll\ve~tr.rn :--ection. Con1n1Prcial sand l11ce r11 :::eed 1,1a v be ohtui11ed 

• 
readily fron1 Europe, but unfortunately it nfte11 ,~vutnills n1u,·J1 ,,·eed 
~ccd and is therefore 0Ljectio11ahl1•. <)n thi · :11' <·nu11t the SL\(!d pt·udn,·
tion of thi:, har<l~· nlf11lfn i~ being fu, tt.' rt',L 1•~p~' ially in 11orthe1·n 
lfontana. " ·hcrP tlu~ i: •\'Pt·ity uf th,-i '"int ·t\-: ,viii lurg ·I.,· J>J '1lClud" ,1ny 
accide11tnl n1ixtnre "·itl1 1101il1urdv ,•aril•tie . In a,ldition to tla~ . 
hardine!-,.., of this vnricty it ha ~ pro,·{1 1l quit e a drou!.."ht r f>--i_tunt. 1 ' hc 
rc1narkahle Yu1·iul,ili1 y that it :,hn"•:-, aL o 111nkes ii n rno t fr11 it f 111 

• 

Tl lD,\f'CX, l ~Yl~ Tlt;~\ 1'JI >)..-. AXI> l !Xl'CH I l\f CX'l'S. 

r}'}ip tnl,ucco " 'ork as outlined i11 pr,>vious 1·t-port.-; lias IJC•Cn c•l')I1t in-
1a!d clurin"' tlie yca1·. This ,York ha, l,e1•11 1·u1Ti\·d on in thl1 111n11<•1·li -• 

<'lit \·nllcy. I1'lnri<la, 1'cxu . ... \labnrna. l{c11t11 ckv, 'l'enuc -. ,•t-. ( >lt i11, ' , . 
:Nl:,v )·ork, :i\Inrylnnd, nnd \7 irginin. tin· ol,jcl'I hci11g to :sccnr<• 1111-

proved type• h_y u1etbod~ of hrc·t>ding u11d • ,),·,·t ion, 1111d t,~ fix tJu ... l ' 

t~•p,!:, and e~tn l,li~h lhc111, lo dP!ll<lllStratP tltl' lil';jl JllCllll~ of gt·o\\· i Ilg' 

the crops ill t!Jc vul'i()llS r<'giun . to a,•c11111plis b lht• \\' idl· di t1·ih11t ion 
(If seed · of i111provc)<l type~: to inlrodu,·p rotation uud cli,·l't". ifi cutiori, 
tfJ uid in· ruaiul:1i11ing th<' ff'r(ilit~• of th,· )1111<l ,v hc•r1• tuhac·t·u is tr11ule 
u :-; J><•cialt.,·. to btndy various clisc•nsc.s, und 1,y "' 11rk in tli,, lnhorator.v 
lo l'>ol,·e i111portan( point ~ c u11c·Prt1i11~ tlH~ q11L•~lio11s of h11rn, nro111:1, 
ct<·. rrh .. " 'ork i11 the (Jo11nec tic;11t \'nllt>y hus plac·c•d the i11d11stry on 
a ne,v 1,a~i~. it having b<~£•n co11clu~ivc•ly dcn1on~trnll'cl lhnt tli<' ,·nri1•
tic·s originntPd ure er1Ji11c11tl,v aduptl·tl for c·11lt11r~ 1111d<•J' ~luulc nn,1 in 
the op~n (icld. 1'he <;nlt11re of tobur<'o 11ndr r shu<lc• in Ilic• Counccli~ 
cut \rallcy ha:-- bcc,11 put 011 u profitab]<> bn, i':i h,v tlic £:!"l'U\\'C r s through 
the use of (hf' J[nzlc•,vood (;nl,nn tobtu·f·o. u11 cxtrcnH•ly 11nifurn1 
vari(•ty adapt<>1l for culture ttll(lcr ~lutdP in this Ynllc•y, 1111<1 the use 
of irupr·o\·e<l rnethods of culture, the rc•stilL of cxpcri1H<"'Hts aucl l'X-. 
per11• nee•. 

'Through i1nprovecl n1clhoch, of st<>rilizution of tohucro sPc•cl l>rcls 
sonic \'Cry clc·stru<'ti V<> clisl'abes have• been cJ im inatl~d. (Jnc of the 

1- 07:,0:l-\'RK l!)0,08--...1 
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most important discoveries of tl1e year resulted in the control of the 
destructive root-rot in the tobacco fields ii1 the Ruffiel<l and other dis
tricts of the Connecticut Valley. It has bPe11 found that an applica
tion of acid phosphate at the rate of 1,000 pounds per acre corrects 
the alkaline soil conditions in tl1e diseased fields, and it has been 
proved in extensive field trials that this treatment ren1edies the ab
normal soil conditions brought about by the continued use in large 
quantities of certain fertilizers and makes it possible to grow normal 
and profitable crops on the diseased soils. 

I mportant work has been continued in the matter of securing cover 
crops for the tobacco fields during the winter. Se,teral years ago 
hairy vetch was introduced into this section, and it has been demon
strated that this crop adds about $18 per acre of nitrogen to tl1e soil, 
and its value, both as a fertilizer and for improving the humas condi
tion and the physical condition of tobacco lands, is estimated to be 
worth at least $35 per acre. 

I n Florida fourteen tobacco breeding fields l1ave been conducted 
with individual growers. These fields are located so as to secure vari
ety in cultural conditions, soil, and other things. In Texas the work 
has been mainly in connection witl1 pushing the work of growing 
wrappers and cigar fillers. Assistance has ~een fnrnisl1ed growers in 
the way of expert advice as to methods of culture, curing, and fer
mentation of the crop. About 75 acres of shaded tobacco and 250 
acres of Cuban filler types l1ave been gro,"Vn in tl1e State. In Ala
bama the work has been with cigar filler and wrapper tobacco. In 
Kentucky and Tennessee extensive breeding work a11d fertilizer tests 
have been continued with the various types grown tl1ere. Similar 
work l1as been carried on in Ohio and New York. In addition to the 
definite experimental work under way in the different tobacco sec
tions the Department is cooperating witl1 a large nu111ber of individ
ual tobacco growers who have taken up the systcn1atic improvement 
of establisl1ecl varieties of tobacco. 

One of the important lines of tobacco work is in connection with 
the export and manufacturing tobacco districts in tl1e States of ,.,..ir
ginia, iiaryland, and Kentucky. The general ai1n of this work is to 
secure data by experin1ents and investigations and to show by demon
strations how best to build up and r estore tl1e fertility of the run-

. down fields found on the average tobacco far1n. Tobacco is a crop 
of comparatively higl1 commercial value and responds 1,rofitably to 
the liberal use of commercial fertilizers when intelligently ap1)lied 
and adequately supplemented by humus crops. .1.\.n extensive systen1 
of fertilizer experiments, which in some cases have now been going 
on for four years, has been conducted in a nun1ber of locutions in the 
States named and on all varieties of soils, and these experiments indi-

• 
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cate l1ow readily tobacco soils known to produce about 800 pounds of 
tobacco to tl1e acre can be improved so as to produce 1,400 to 1,600 
pounds per acre and at a greatly increased net profit. At t l1e same 
time the work l1as demonstrated the value of rotations and fertilizers 
in building up and maintaining the fertility of the land. Fine crops 
of 2-½ to 5 tons of hay per acre have been grown in rotation with 
tobacco and other crops. This work is being done in cooperation witl1 
State experiment stations, all of which are contributing liberally in 
the n1atter of expenses involved. 

,vorur. OF THE PLANT PATHOLOGISTS. 

Important lines of work in plant pathology have been carried on 
during tl1e year. Much of this work is necessarily conducted in the 
laborator ies at Washington, but the practical demonstrations and ex
periments are carried on in the field. Studies have been continued on 
a variety of bacterial diseases of plants. A bulletin has been prepared 
and published dealing with the olive tubercle prevalent in California. 
A serious disease of tobacco, known as "wilt," prevalent in North 
Carolina and Florida, has been investigated, the causes determined, 
and results published. Some important studies of the crown-gall of 
cultivated plants have been carried on during tl1e year. This disease 
is of bacterial origin. Such galls occur on a great variety of plants, 
and before the problem of restr icting the distr ibution of crown-gall 
can be solved we must l{now whether or not these galls are of common 
origin. To this end many cross-inoculations have been made. Up to 
date it has been shown that the micro-organism cultivated from the 
crown-gall of the peach is able to produce tumors on peach, apple, 
daisy, and sugar beet. In the last eight or ten years there has been a 
great deal of investigation of this obscure trouble, and it is gratify
ing to know that we are at last getting results which promise not· 
only to show the direct cause of the aisease but to point the way to 
practical Il)ethods of treatment. 

ORCHARD-FRUIT DISEASES.-Studies of orchard-fruit diseases have 
been continued along a number of lines. In California tl1e Bureau 
has continued to give expert assistance to the California growers in 
combating pear blight. The California growers and the State and 
county horticultural commissioners and the State experiment station 
are cooperating with the Department in this work. P eat blight dur
ing the past year or two l1as invaded the fine pear orchards of the 
Rogue River Valley in Oregon, and the Bureau pathologists were 
called there to assist in the effort to stamp out the disease or control it. 
I mportant work has been carried on during the year in connection 
,vith the little-peach disease and peach yellows, the winter injuries 
of fruit trees, tl1e gumming fung71s of the peach and other stone fruits 
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growing in California and other Pacific Coast States, an<l certain in
juries to apple and peach foliage as a result. of ~praying ,vith Bor
deaux mixture and other fungicides. 

A NEW SULPHUR WASH.-One of tl1c most im1)ortant steps in re
cent years was the discovery made during fhe season tl1at the self
boiled li1ne-sulphur wash is not injurio11s to pcacl1 foliage wl1en prop
erly made and will not produce russeting and other injurious effects 
on apples. Furthermore, it has been found to be about as effectiYe as 
a fungicide as the standard Bordeaux n1ixture. Extensive experi
n1ents have been carried on during the l)resent year on nearly all of 
our common fruit diseases whicl1 are l)reT'entable Ly s1)raying. The 
results have been corroborated and extended, bringing out the value 
of this excellent spray mixture and demonstrating its usefulness. 

SPRAYING DEoIONSTRATI0~s.-.. A.n important line of work in field 
demonstrations in connection with orchar<l trcatn1ent "·as carried on 
in ~!issouri, Arkansas, ICansas, Nebraska, Illinois, and Georgia. 
This demonstration work l1as been very effective in bringing home to 
the orcharclist the most successful methods of treating diseases. The 
peach and plum brown-rot, the apple scab, bitter-rot, blotch, and 
leaf-blight, and the cherry leaf-blight are son1e of the diseases that 
have been handled the past season over a wide extent of territory. 

POTATO DISE.iSEs.-Comprehensive studies of J)0tato diseases are 
being conducted to solve the new proble1ns constantly arising and to 
attack old problems from new view points. Late-blight, the principal 
source of loss in our great potato States, can be controlled by spray
ing~ but there is much need for the introduction of disease-resistant 
varieties. All of the best European and ~\.n1erican ,arieties have been 
tested for four years, largely in cooperation witl1 the Vern1ont experi
ment station, and it has been learned that there are son1e Yerv resi::,t-

~ 

ant potatoes, but not all of them are desirable in other respects. The 
production by breeding of new American varieties resistant to dis
ease will be the final solution of this problem. 

DrsEASES OF TRUCK CR0Ps.-The great deYelopn1ent of the trucking 
industry along the Atlantic and Gulf coasts l1as brought with it a 
host of new problems for investigation. The gro"·ers rely aln1ost 
entirely on commercial fertilizers for the production of their crops, 
and son1e have used them exclusively and in excessiT'e an1ounts until 
distinct nutrition diseases have appeared and caused 1nucl1 loss. The 
Bureau is studying these malnutrition problems and has already 
shown that by a suitable modification of the fertilizer formulas, to
gether with the use of lime, stable 1nanures, and green n1anures, the 
diseases may be prevented. Potato spraying-an established prac
tice in Northern States-has not come into use in the trucking sec-
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tion . Tho Depnrt1uc11t j ... rH.lnpting ,u •d11l<I nnd J>rncti(', to I, ·nl 
condition. to the end thnt l tier "'Ontr<,l of u11 potnt,, di n •s 1nny 
~ hnd. ""i,nilur ,,·ork i IK•ing do11 ,, if h ·uc1unbe1 , 1 ntn I •Jllf , 

and other truck c.rop !!l'O\\ n i•xtcnsi, "'Jy nlou , 1 he .. \ I !nut ic · •a t. 

1)1 1.i 1 .. -n• 1-.T .N'l' , '1'1 J,.· .-'l'hn in,• ·en e nnd f11rtl1~r inlJJI'<, •-
111ent of the v. iJt-1~ •si tnnt .. plnnd cot ton 1ncnt ioneu in pr,, iou 1 ·
J>ort ~ ,ntinuc to rC1cci,·c uttenti, n. 'l'he di tribution of •vcrnl hu11-
drr> I bu h1--.J of ntf hn 11e u]tcd in thn g•ncrnl introduction of the n 
,nri tie into inf"'rtcd di tric . \V, 110\\ hoYo under ,,ny srl • •fjon · 

• 
d ·,ig-11 I to he ndapt d for botl-,v • •vii ,·ouditi, n ·. ~p •ciol uttcntio11 
i c:ill .. d to the• d •-.iruliility of pru ·firinw rop 1·otuf i1 ns for th• c 11-

trol of r·oot..-knt,t in the • 'outh u11/I lo bllJ>ply 0111 •thing to tnk · tho 
pla o:f tl1c (,rclinu,·y e >\\'(l"R • v. hich inu..,,t he u,·oidC'!d in urh rotu
tion . on l "·ih-re i'-tHnt nnd rool-l{not-1"Cs.i tnut , uricti • l1n, c bci:!n 
developed. 

l M l'H(I\ E.Ml:NT 

'\\T<lRK o:; OOHN T:.\IJ'RO\ }, lf! ... r.-(3rut 1 r·yin~ J'(' ul IS hn" ~ lJ ~H i,ii'l

CUI'C] dnri11g thr pnst ~·ear in th" bre di111Y ,.f i1npr ,, r.fl t,;(rnius of 
cor11. 'I'h, b1· ding \\·nrk ha hef\n f'l nduct •d o as to ,·o\ er u ,,·id • 
rnno-" of territorv. :.xtP1l(lino· frorn the 1uo ( S<,u,ll,,•rn through th•· t:. • l 

t~ent1·al a11d intv 1h,--. 1110 l 111.>1·ih<'r11 ~1111,:i;:_ .• .\ s u I'"' 1il1 11f tho ,,l!rk 
th,j Jlfl t thrP;) y,•ur n hig-li-yi•·ldiug strui11 of r 11·11 t-lto\\ing- r·r11nrk
ablt1 adnptubility t11 dry-,\1•atl.•r co11clili1111s lins b;)·n dPYPli1p1•d iu 
'J'(.lXfl . 'f}1i:- t l'aiu 1111s I r,,,·ed v! ,·idu • in \ l'iZ•Jna 1111'-l oth •1· purts 
,)f the. ·uutl1,,c L 

'I'hc br,•cding of . trains of .-·or,, for i1H•n•n ·cl yi,•ld. gn1 alt•l' uni
fonnily: un,I adaptation lo ~uil c-1,11dili1111s in li>euliti,•s \Vht•t·,. ~r11\\·11 

hu be 111 ,•onlinuPd ftl 1,r,i11ts in 'I'1•n11t• .._,,e. \7irginiu, .1\ln1·yland. :ind 
< >l1iu. 1\t :tll or tl11• t' p(Jil!ts tlH! I >,•pat·t111Pn1 .... 1,, I io11i;; hn \'I' :--Ii •\\'II 

their s11pt>l'i1Jrit_v to tlu• Sll'ai11s 1•n111111011ly gr11\\ 11. 111 \ 7irgi 11i:1 dur
ing tl1,• pac;;l ~·,•ar 11,.,lds g1·11\,·11 fr11111 011c of tli" (' ti" li·•·lio11s pl'•..>(li1t·•d 
f1·or11 './II to I 00 liusliels I H'I' a1·r1•, \\'iii Ph \\'H S II I 111111 11111• :11111 011c-l1ll Ir 
ti111 •s th .. av~ra,,t~ yi,,1,1 itJ t!H· ro1n1111111ity \\'hr>r,· tliP cr1111 \\'HS f!l'IH\Jl. 

111 \\' is,·011. i11 tile I>t>pa1·t111P11l bus d,·v,•luped n l1igh-yi,·ldi11g "nl'ly-
1nat11ri11•r "ari,•(:,.• lli:11 1,rod11,·,•d Ju ( \ 'PU !' durin•" un u11fuvoral1l.-

l:'l ~ .; 0 

fi<.'!lSOIJ 1 no l111s}1l'IS to t lie• :tl'l'P. 

J~rt1••diug PXf11•ri1u<!J1( S liav,• hel'll i:;{al'tPd th1" pn, c11I y~11r i11 C'11li 
f<JI'rtia. ~.,.<"\':ttla , and .\1•iz.011n fo s1•1·11r<' :,(ruins udnplc·il lo tl11• 111•c;1di11r 
co11ditiolts pr,·,·ailiug i11 tlio. <~ lnr•tditi,•s. 

'f'h1· \\'<irk i11 tli1· ir11pr-o\'<'Jnc•11f of h\\'<'ct c•or11 has l>P1·11 1·0111 i1111l·d. 1111tl 
f.<~Y<•rnl liigli-yi,·ldin,,. strui11s of 1•Xf'cl11•11l rp1alit_v lia,·1• 111•1·11 cl,·vl'Jnp!'d 
as tJ11! r~ ult c,I' ,~ork i11 N,,,v ).,.ork1 011 (111• J\rlingln11 J,;XJ1l'ri111t·11(nl 

J?ar111 in \rirginia, 111111 el~c,vlicrl'. 
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SECURING NE\V COTTONS BY BREEDING.-(),ving to the fact that the 
Mexican cotton boll weevil has no,v invaded nearly :ill of the 1Jpland 
long-staple section, which includes the valley~ of the Dfissi:;sippi and 
the Red rivers in Louisiana and Texas and the delta Ju1Hls jn nfissis
sippi above Vicksburg, a special effort has been pnt for,vnrd in the 
matter of breeding better cottons for these "·ccvil-infested sections. 
It appears evident from present experience that the fine varieties of 
staple cottons now used in all these regions ,vill lH' practically useless 
,vhen the "·eevil obtains n, foothold. The Deparhnent has some 
crosses which l1ave proved by two years' trial under "·eevil conditions 
in the Red River Valley at Shreveport, La., that they are adapted to 
this region. 

For T exas the varieties ,vhich the Departn1ent l1as originated are 
grown in increasing acreage each year, and other new types of the 
very desirable native big-bolled strains are being distributed this 
year. 

Other important cotton-breeding work l1as been carried on in Ten
nessee, South Carolina, and adjacent States. 

FARMERS' COOPERATIVE BREEDING ,voRK.-"'\,'itb a view to bringing 
tl1e results of the breeding investigations of tl1e Depart1nent home to 
the farmer in such a way that he can adopt the practices which the 
Department has been perfecting, extensive cooperative work has been 
inaugurated in a number of Southern States. Cooperative breeding 
work with several types of cotton and corn " 'as conclucted with a 
number of farmers where tl1e conditions were favorable for tho deYel
opment of new and improved varieties of these crops. Two distinct 
and new types of corn and six of cotton have produced such marked 
increase in yield per acre as to de1nonstrate their value for this ,York. 
These types l1ave been adopted by the cooperator s for extensive breed
ing work next season. 

The farrners in northern Georgia have taken great interest in this 
work and l1ave visited the cooperative breeding fields frequently from 
the time of planting the seed until the harvesting of the crop. The 
Georgia Cotton and Corn llreeders' 1\...ssociaLion, the n1embers of 
which are for the most part cooperators, was organized in the course 
of this work, and held an exhibition of samples of corn and cotton at 
the close of the past season, where all farmers coul<l see the results of 
one year's work. 

Some of this cooperative work: l1as been inaugurated in Connecti
cut, especially with corn, where a variety of Yellow Dent corn has 
heen developed whicl1 has given greatly increasetl yi<:>lcls per acre in 
comparison ,vith the established Flint or other varieti l'8. In one of 
the cooperative breeding fields the past season, ,vith only the usual 
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cultural conditions and ferlilizat ion of tl1e !-)oi l~ :1 111<.•u:-.ured a1:rc 
)'iPldcd 13:~ .~ bu::iht>ls of ::;helled cor11. 

()thl'r in1portaut "·ork in hrcedillg ha~ for its object. the tlc,·cJop-
1nent. of rn!:-t-rt'~istunt Yitrietics of aspnrugns. Thi:-. "'ork i:-i hPing 
<.lone in cooperation ,,·ith the ~Iussoclin ci ts t1..\'.peri1111)nt ~(ation. 
'-'"ork is also un<l~r ,Yay haYing for its object. tlie <lcYclop111c11t of 
\Yintcr oats for Ne"· Engla1Hl ~u1,l ne,,· "·inter ,·ctche~ an<l uthl'r 
forage crops for rotutiou ,vith tobutcu. corn, pvtatoc:, etc. 

In,·estigntiong rrgnrtling sugn r-lx•et gro,Ying linYe. ht•cn C"ou tinued 
dnri11g the pn~t. year nlong the san1c line::; u,:-; i11dicnt<.·d in prcvion:-, 
report:::. ~pecial efforts haYe hecn put for,,·ard iu connection "·ith 
the gro\\·ing of lJedigreed s train:; of ~ugar bccl..;, this "'ork having 
been carried on in se,·t•ru.l States. Furtht•r corupnruti,·c (e~ts "·itli 
... -\.n1erican-gro"·n seed uu<l the lending Yarictics of iu1purtcd !-Ced ha ,·e 
been concluctecl on a conuuerc-inl basis ,vith cnt:ouragiHg r P ult:-., the 
a1nount of . ugar pro<luced per acre being ~on1c,vhat grcbte1· in tlic 
cuse of the ... \n1erican-gro,vn sPed than in .tny of the in1portcd vnri
eties. The field ,rork in the u~e of con1111ereinl f<•rtilizer~ in co1u11!c
tion with the gr·o,Ying of sug.i r l>l·c(:-, is sli]l under ''"ay. l◄'urtltt• L' 
,vorl{ is al::o Lei11g curried on in ~onncction "~ith cfl'ccti,·e cultural 
n1ethod:::? the objl•cts being to (lct('rn:1iuc the 1no~t satisfact<n~· depth 
of pJo,ving. ,vidth of ro,v1 nu1nn(lr of cultivation, unll other opcrn
tio11~ in <.'<>nnectiou \Yith gro,Ying beet:--. 

The di:--c>asc::, of suga r beets ha ,·e 1·c<·ci\'l'll ::-.peeinl nttcntion duri11~ 
tlic year, and the cnu::-e of the so-calle<l ,; curly-top" hns been d<>fin i{r,ly 
<lctern1ine<.l. l.J€af-spot and root-rot. ha vc been rnorc or less clcst ructivl'. 
l .. eaf-spot 1nay be controllt>d b:~ spraying ,Yith J3or<1caux 111ixt11rc, 
"·hile root-rot 111ay be held in check by a liberal use of itir-slakcd linu•. • • 

,,rith reference to the gc>nrral nspect of th<' sugar -beet :-ituution it 
n1ay be suicl that "'eather ronclitious hn\'c lJCCll 1norl~ or le~<; nbnor11uil 

' 
during tl1e past ~cason. Xcurly all parts of the sug-al'-bcct. area ~u f-
fere<l to so1ne cxtc.•nt fron1 lack of ruoisturt'. :Xot\\ i(h::,(antling this 
and the fart that oth<·r unfuYoruble conditions \\'C!l'P present, the suga r 
beet i11 n1ost instance::; luu; <lemonstrated its ability to ,Yithstnnd 
ahaor1nal conditions. 

• 

PURJ~-SEED INYJ::.'3Tl OA'rION R • 
• 

Thr pure-seed work has been ~xlen<lccl <lnring tho past year l>y tho 
establishment of testing laboratori<'s in cooperation vYith the Nehrnska 
1-\grieu]tural I~xperi1nent Stntion an<l the i t issouri 1\gricultural I~x
perin1e11t Station. At the laborntory in ,, ... ashiugton, D. (~., n larger 
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nu1nber of sa1nples of seed have been tested for farn1ers and seeds
men than in previous years. . .. A.s directed by Co11gre~s, forage-plant 
seeds have been secured from dealers and c.xa1nincd for the presence 
of adulterants. ~fany lots of ICentucky bluegrass and orchard-grass 
seed have been found to be adulterated, but the practice of adultera
tion has practically ceased with other forage-plant :-::ecds. 

The efforts of this De1)artn1ent in encouraging the use of good 
seeds are bei11g appreciated, and a reflection of this is ~ecn in the fact 
that several of the larger seed houses have recently established private 
seed-testing laboratories. On account of the luck of instruction in 
technical seed testing in the agricltltural colleges this Departn1ent has 
offered assistance along this line. So far a nu1nber of seedsn1en, as 
,vell as State agricultural experi1nent station workers, l1ave availed • 
then1selves of this opportunity. 

SOIL BACTERIOLOGY .AND ,VATER PLRIFICATlON. 

RELATION OF BACTERIA TO FERTILITY.-Prclin1inarv work l1as been 
~ 

undertaken upon the soils of the various substations of the Bureau, • 
and extensive studies are planned for the con1ing year, especially in 
regard to the influence of the practice of sun1mer fallo,Ying upon 
the nitrate-producing power of the soil flora. ....\.}though the })relin1-
inary results are inconclusive, they indicate a higher po,Yer of nitrifi
cation in the sen1iarid district and a greatly reduced dcnitri.fication. 
It would see1n, therefore, that the adYantage '"hieh the eastern farmer 
enjoys with his n1oist clin1ate is partially offset by these bacterial 
processes. 

DISTRIBUTION OF BACTERIA FOR INOCULATING LEGC)1Es.-The distri
bution of pure cultures of the nodule-for1ning orgnnisn1s for legun1es 
has been continued and ,vitl1 slightly better success than in previous 
years. Experiments have bee11 carried on ,vith types of ~oil \Yhicl1 
because of peculiar conditions prevented the gro"·th of the proper 
legume bacteria and consequently made it in1po~siblc to gro"' legu111i
nous crops. Ily the preparation of extracts of the soil and gradu
ally adapting tl1e nodule-forming organisms to the pecul iar condi
tions we have been able in son1e cases lo inoculate legurnes in regions 
heretofore inin1ical to pure-culture inoculation. 

INVESTIGATION OF i~ARir ,v ATER SUPPLIES.-1\. thorough examination 
of over 100 farm ,vater supplies shows tl1at rural sanitation is dan
gerously bad and that in n large percentage of the cases great in1-
prove1nents could be 1nade at co1nparatively small expense. Our in
vestigations have also sho,vn that cursorv exau1inations of fnrn1 

• 
supplies arc usually liable to n1isinterpretation a1Hl tl1ai a water sup-
p1y ,vhich is in reality of great purity nuly be co11<.lc•n11H•<.l, and Yice 
versa. A thorough study of a supply renders ::iuch 1nisinlerpretation 
impossible. 
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DRUG AND POISONOUS PLANT INVESTIGATIONS. 

,voRK ON DRUG PLANTs.-This work has for its object the estab
lishn1ent of new industries in the line of growing certain crops as 
drugs. In a previous report attention was called to the success 
attained in establishing the camphor industry in Florida. Further 
work has been pursued in this field, seed beds having been constructed 
and a considerable quantity of seedlings started for transplanting to 
the field. Certain regions of the South have been found particularly 
adapted to the production of drug and similar crops. In South Caro
lina, where one of the drug-crop stations is located, good success has 
been obtained in the production of paprika peppers. These peppers 
are used to a considerable extent in commerce, and the establishment 
of the fact that they may be successfully gr0wn will open up possible 
industries and assist in a wider diversification of crops throughout the 
South. 

Some important investigations in connection with hop growing 
have also been carried on during the year; also important work in 
the line of growing tannin crops. Closely allied with the tannin 
problem is that of vegetable dyes, which is receiving attention in this 
connection. 

As a feature of drug-plant studies attention has been given during 
the year to matters pertaining to plants that may be used in the man
ufacture of industrial alcohol. The plant phase of this subject is 
being specially studied by the Bureau of Plant Industry, and efforts 
are under way having for their object the determination of when and 
'"here the utilization of plant products can be most successfully 
adopted for the n1anufacture of alcohol. 

POISONOUS-PLANT INVESTIGATIONs.-During the past year the n1ain 
emphasis has been laid on the loco-weed studies. Field studies have 
been continued having for their object the working out of methods 
of diminishing losses not requiring individual treatment. Thus far 
the results have not been promising. A laboratory study of the loco 
,,eed seems to show that barium is n constant constituent in loco 
plants "hich are capable of producing the disease. F eeding expe;:i
ments have led to the conclusion that bariu1n poisoning is one of the 
factors that has to be reckoned with in dealing with losses from loco 
,veeds. A study of the distribution of barium in the soil and in the 
loco-weed flora of eastern Colorado has been begun in cooperation 
with the Bureau of Soils. At the request of the Forest Service special 
investigations were undertaken of poisonous plants growing in the Na
tional Forests. Botanical studies 0£ the flora 0£ the regions suspected 
to contain poisonous plants have been inaugurated. Plants of un
lrno\vn characteristics suspected of having toxic properties are for
warded to ,v ashington for laboratory investigation. It seems clear 
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that the relation of poisonous plants to the grazing interests of va
rious parts of tl1e country is very important and demands a thorough 
study. 

TEA CULTURE INVESTIGATIONs.-The gro,ving and making of tea 
l1ave been gradually brought to such a l)Osition by the combined 
efforts of Dr. Charles U. Shepard, of Sumn1erYille, S. C., and of the 
agents of the Department of ... .\.griculture that it was deerned wise to 
limit son1ewhat tl1e scope of the l)art undertaken by tl1e Department. 
The work involved has been reduced to a matter of n1achinery, except 
the processes of pruning and picking. A work:ing 1nodel has been 
built and tested in the tea gardens at Summerville, ~·ith promise of 
complete success. The crop of tea there is reported about the same 
as last year, viz, 10,000 pounds, but o,Ying to more careful picking it 
has an even higher quality than heretofore. 

CROP TECHNOLOGY. 

A number of important lines of investigation recently inaugurated 
by the Department l1ave, owing to tl1eir close relationships, been 
grouped under the general head of crop technology. Certain impor
tant biological studies of grains come within this category; also tl1e 
new work authorized by Congress on cotton standardization and fiber 
investigations. 

BroLOGICAL STUDIES OF GR~INs.-In the biological stuJies of grains 
progress has been made in interpreting the terms of the original so
called analysis into biological equivalents. An increased number of 
investigators are turning their attention to the problems opened up 
in this direction, and the results obtained l1ave found their way to 
the public through various important channels during the year. In 
all the biological studies of grain the utility of the facts discovered is 
considered in connection ,vith the sul>ject of grain grading, as well 
as with that of breeding, milling, and baking. In other words, these 
biological studies have for their pri1nary object the securing of data 
which will be valuable in future work on l>reeding~ on milling, and 
on baking. 

COTTON STANDJ..RDIZATION.-The subject of cotton standardization 
has received careful attention ever since the agricultural comn1ittees 
of Congress first began to give the matter consideration. Good prog
ress has been made toward establishing the nine official standards 
directed by Congress. The different American and foreign cotton 
exchanges have responded generously to an invitation to assist in this 
important matter. These nun1erous exchanges haYe co:itributed 
their standards free of cost, thus insuring an cxtensi,e collection as 
data for the establislunent of official grades. The ,York un<.lertaken 
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in connection ""·ith this i1nportant, projl'<:t giYes full consi<leration to 
all tho proulen1s involYcd in the ru i ·i11g, picking, ginningi baling, 
,varehousing, gr:1ding: pres..<.ing, shippillg, n1Hl spinning of cotton, 
nud at 11 later <lute it is cunfidentl.Y cxprctc<l thut the official :,tan<l
nr<ls "·ill be eluborutc,J "'ithont alteration of their funclan1cntnl char
acter, so as to be n1uch n1orc useful than unv ~tanda rds have {'VC'r 

• • 
bet.•n in the pu::,t. rrhc po .... ~ibility cnn no"· be clcnrly ~ec11: through 
technical exau1ination of the cotton fiber of thi~ country, of !-O in1-

pr0Yi11g cotton clas~ificntion thnt nll interested in th1! ('otton indtt::;iry 
\Yill bu 1nateriall\' benefited. Careful ~tndics haYe l1t:1•n 1nadc of the • 

baling anrl handling of cotton, and n bulletin on the ~nbjr>ct has be ·u 
prepared. 1'hc !)resent 1uctbods of baling :tncl handli11cr entail .lll 

unnun11oss of millions of dollars. The inYcstigution~ nlong this lirH', 
together ,vith the adoption of uniform grade~, should l'C:illlt, in grcitt 
i1nprove1ncnt. 

P .\PER l\L\NUFACTURE.-,,
1 ith reference to the paper ""·ork: under 

special authority givPn by the last Congress a cornprehcn~i Y8 :,;crie:=. 
of tests is being undertaken in conjunction \,·ith the I1'urcst ScrYico 
ancl the Bureau of Chernistry, the olJjec.;t,· being to ascertain \Yhether 
or not the fibrous portions of various crops cnn uot be n1orc generally 
utilized in the manufacture of pnper. In this ~eries of test~ corn, 
rice, and flax are receiving pron1inent attention. It is too earl_\' to 
make a full statement, but the results already obtuinc<l urc rcgnrdcd as 
prom1s1ng. 

TRlTGK-CROP I:XYESTIO,\TlO~S. 

The inauguration of c.xtensiYe fertilizer te..c;ts in the trucking re
gions of Long I sland an<l \ 7irginia has an important bearing upon 
the commercial encl of tl1e trntking business. The cost of fertilizers 
is the largest single item of expcn~e a-;i<le iro1n labor entering into 
the production of truck crops. The ,York to date indicate-, thnt, t,Yo 
in1portant results \vill follo,Y the more judicious u~c of con1n1crcial 
fertilizers: (1) Better crop rotation and consequent. ~oi l i1nprove
ment, and (2) a greatly reduced expenditure for con1111erciul 1nnnures, 
together \,-itl1 better <levclopn1ent in crops. 'I'he lack of hun111s in 
the soil and the C'xccssivc> u-:;e of high-gruclc che1nicul fertilizers arc 
responsible in certain season:::. for <lcci<led crop shortages \' hich itn
proved practices easily 0Ycrcon1c. 

FRli IT I:X\'ESTIO~\ TIO NS. 

Important work in connection with (he pomological collections ancl 
other investigations of this nature has been cnrriccl on during the 
year. 1'he Department receives many hundreds of requests for help, 
a1J of ,vhich are cheerfully met. rrhc idrntification of fruits a1Hl the 
resulting correspondence occupy a great <lenl of ti1nc. ~fore than 
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2,500 specimens of fruits \Yere receiYecl for i<lentification, including 
rare and little-known fruits fron1 recentl}T unuexed island posses
sions. ~1ore than 50 varieties of fruits "·ere dissen1inated to fruit 
growers and l1orticulturists for trial during the year. 

· FRUIT MARRETING.-The investigation of the problen1s involYed in 
the marketing, transportation, and storage of fruits has continued 
during the year, the ,vork being shaped to conforn1 to the rather ab-
11ormal crop conditions that prevailed during the season of 1907. 
Not,vithstandi11g tl1e low quality of the "·inter apples throughout 
n1ost of the eastern apple districts, the export n1ove1nent was heavy, 
and under existing market conditions again den1onstrate<l its in1por
tance to the apple industry by affording an outlet for surplus sup
plies. The season's experience resulted in a rene\Yed intere::,t among 
gro,vers and shippers in the subject of grading and packing winter 
apples. 

HANDLING AND SHIPPING C.aLIFORNIA oRANGEs.-The ,,ork on or
ange handling in California ,-vas vigorou!'lly prosecuted along lines 
previously discussed, with a view to accun1uJuting sufficient data. 
under varying conditions to pern1it safe generalization. In tl1is work 
nearly 300 experin1ental shipments fron1 California to the .. A .. tlantic 
coast ,vere made in cooperation " 'itl1 indiYi<lual orange growers and 
cooperative associations to determine the influe11ce of different n1eth
ods of handling upon the behavior of tl1e fruit ,vhile in transit and 
·after its exposure in the n1arket. The results of this ,York in con
nection with that of former years establi::,h co11clusiYely that it is 
practicable to l1anclle the orange so carefully on a large scale that 
decay in transit and for a reaso11able ti111e after arrival in our eastern 
markets can be practically elin1inated. 

Tests of various fungicides that l1ave bee11 suggested for preventing 
the mold decays by dipping tl1e fruit tl1erein failed to reveal any 
efficient agent of this character. 

The influence of tl1ese investigations on tl1e orange industry in 
southern California is already strongly evident. .,_\. general reorgani
zation of 1nethods of handling labor in tl1e groves and l1ouses, as ,vell 
as a readjustn1ent and ren1odeling of many of the packing houses, 
has 1na<le possible a n1arked improven1ent in the l1andling of the 
fruit, with a resulting reduction of two-thirds in the losses due to 
decay, whicl1 forn1erly amounted to from $750,000 to $1,500,000 per 
annum. 

FLORIDa OR.ANGE ,voRK.-The results of the work 011 orange handling 
in Florida, which l1as followed the general lines developed ii1 Cali
fornia, indicated that the need of careful l1andling a11d pro1npt sh ip
ment after harvesting o.f the fruit fron1 that State is even greater than 
witl1 California fruit. T l1e indications are that the losses there, 
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" ·hich an1ount to a half n1illion dollars a }"ear, can to a considerable 
extent be overcon1e by l1andling the fruit ".,itl1 sufficient care to avoid 
mechanical injury. The work is receiving hearty cooperation from 
the growers and shippers of the State. 

FRrrT STORAGE.-Co1nprehensi,Te tests of the behaYior of apples in 
storage fron1 different producing sections in N e,v l " ork, Io,va, Colo
rado, and California haYe been continued with a Yiew to determining 
the best methods of handling the fruit to i£1sure the longest keeping 
in sound and wholeson1e condition. Strikingly i1nportant result::; 
l1a,e been obtained in the storage of a nun1ber of Yarieties of table 
grapes in California, which it l1as been found po~sib]e to hold fro111 
sixt~T-fi,e to one hundred days in excellent condition when packed in 
fine ground cork, where similar fruit packed in tl1e ordinary con1111er
cial way could be held but from ten to t,venty days. The possibility 
of displacing the pre~ent large importation of foreign grapes for 
winter use with fresher fruit of better quality and of ..:\.merican 
production renders this work of special importance to 1\.merican 
grape gro"·ers. ,r ITICCLTL"RA.L I:N'YESTIGATIONs.-The cooperative vineyards on the 
Paci.fie coast, established primarily for the purpose of detern1ining 
the adaptability of resistant stocks to vineyard soils and the congeni
ality of the leading varieties to such stocks, have reacl1ed a point 
,,here they n1ay be expected to yield important results along those 
lines. Comprehensive 1,vork on tho discovery ancl develop1nent of 
in1proved varieties of the Rotundifolia type of grape, of "rhicl1 the 
Scuppernong of the Soutl1 1-\.tlantic States is tl1e best known, is also 
,,ell under "'ay. 

A.o.\PTABILITY OF FRUIT v,\RIETIEs.-The principal study of the 
adaptabilitJ? of fruit varieties to soil and clin1atic conditions has been 
i11 the Ozark region of :Ofissouri, .. ..\.rkansas, and Oklahon1a, a special 
study of early apple varieties in the ~Iicldle .L\.tlantic States ha Ying 
been co1npleted. Types and varieties adapted to tl1e needs of farn1-
ers and ranchers in the semiarid regions of the Great Plains area and 
the best n1etl1ods of handling them are being studied in a dry-land 
fruit garden at .. :\kron, Colo. 

PECAN CULTURE.-Co1nprehensive studies of the adaptability and 
r elative value of pecan varieties in the Southern States have been 
commenced, many problems requiring attention having come to 
light in connection with this rapidly developing nc"' in<lustry. 

Do::.\IESTICATION OF TIIE BLUEBERRY.- One of tl1e most delicious and 
popular small :fruits is the blueberry. The whole n1arl{et supply 
comes from wild bushes. Various attempts have been n1adc to culti
vate the blueberry, but without commercial success. In the hands 
of a few horticulturists the bushes are fairly successful as ornamental 
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plants, but they fruit sparingly. An inYestigatiou of the blueberry 
has been in progress in the Department for the past t,vo years, and 
a partial knowledge of the facts essential to an understanding of 
the cultural requirements of tl1e plant has Leen acquired. It has 
been discovered that on its roots gi·o,vs a fungus, and that tlus fungus 
is beneficial to the plant, the vigor of the plant being directly pro
portional to the amount of the fungus borne upon its roots. The 
blueberry grows best in acid soils rich in humus and organic matter 
but poor in available nitrogen. It is now belieYed that the special 
function of the fungus is to assimilate nitrogen, either fro1n the 
decaying leaves in the soil or fron1 the atmosphere, or from both, 
and to carry it to the roots. Experiments to ascertain the exact 
physiological operations of the fungus are now under ,yay, and prac
tical tests are being made to work out the conditions under which 
the plant may be domesticated and grown. 

THE PASTORING OF RANGE SHEEP IN COYOTE-PROOF INCLOSURES. 

An experiment in the pasturing, as opposed to the l1erding, of 
range sheep has been in operation during tl1e past season, conducted 
jointly by the Forest Service and the Bureau of Plant Industry. The 
r esults of the experiment are of great significance in their bearing 
on the increase. of the carrying capacity of the great sl1eep ranges 
in the vVestern States and on the improvement of range n1utton and 
wool in amount and quality. 

Tl1e experiment was located at Billy ]\{eadows, in the Wallowa 
National Forest in northeastern Oregon, a district infested with 
coyotes and other wild animals. An area of 2,560 acres of mixed 
forest and grass land was inclosed with 8 1niles of woven and barbed 
wire fence believed to be coyote-proof. The inclosnrc was cleared 
of coyotes in the spring and a band of e,ves and l::unbs numbering 
2,209 "'as turned loose within it. They were not her<lecl, but were 
left entirely free to make tl1eir own choice of feed, ,vatering places, 
and bed grounds. 

The experiment was a success in every way. .Although coyotes 
came up to the outside of the fence nearly every night during the 

• summer, not one of then1 succeeded in entering the inclosure. The 
sh~ep spent the whole season in almost absolute quiet, ,vithout any 
molestation by wild animals. The deaths among the sheep fron1 all 
causes amounted to only one-l1alf of 1 per cent, and none of this loss 
was from ,vild animals. In three bands on the outside range imme
diately adjoining the pasture the losses during the sa1ne period were 
3 per cent, chiefly due to animals. 

Still more significant was tl1e condition oi the sheep at tl1e end 
of tl1e season. The pastured band was made up of original l\Ierino 
stock bred for six years to Rambouillet bucks. The sheep ,vere there-
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fore of a pure fine-wool type. The average weight of the lambs at 
the age of 6 months was 72 pounds. Individual lambs weighed 90 
pounds. In tl1e unfenced range immediately adjoining the pasture a 
band of sl1eep of similar class and grade was grazed during the 
season under the custon1ary herding system. This range was exactly 
sin1ilar to that in the pasture and had the ad vantage of being a little 
less heavily stocked. The lambs of this band averaged 62 pounds, 10 
pounds less than the pastured lambs. Tl1e heaviest herded band of 
fine-wool sl1eep accessible for comparison had lambs averaging 64 
pounds, and tl1ey had grazed during the summer on a range richer 
than that in the pasture. Even half-Shropshire lambs from l1erino 
and Rambouillet ewes when herded failed to weigh as much as the 
pastured fine wools, tl1e half-Shropshire lambs in the four herded 
bands used for comparison averaging 63, 64, 65, and 69 pounds, 
respectively. 

In the matter of carrying capacity a still greater economy was 
effected. A comparison of the pasture with the ranges of five bands 
imn1ediately surrounding it indicates that the carrying capacity of 
the land was increased 50 per cent, at a conservative estimate, by tl1e 
pasture system. 

The excessive cost of the fence-$854.54 per mile-was due in part 
to special items of expense, such as $1,037.46 for hauling wire from 
tl1e railroad, $1,150.87 for clearing timber from the fence line, and 
the high cost of labor, $3 a day. Under ordinary conditions the fence 
can be constructed for $500 per mile. 

The system is applicable with much greater economy to lands out
side the National Forests and at lower elevations. Under suitable con
ditions, in such situations, a fence of this kind will pay for itself in a 
fe1v years. If our land laws were such that the system could be 
applied to the whole of the remaining public sheep range, the prod
uct of these lands in wool and mutton, it is confidently believed, would 
be doubled. 

GRAIN STANDARDIZATION. 

Since the publication of my last annual report an unusual develop
ment l1as taken place in the work of grain standardization. The re
sults already accomplished have been of value in bringing about a bet
ter understanding concerning the value of the various factors ,vhich 
are taken into consideration in determining the grade 0£ any given 
lot 0£ commercial grain, and l1a ve led to the formulation of more 
definite and satisfactory rules on grades in many of tl1e markets. 

GRAIN STANDARDIZATION LABORATORIEs.-SeYen laboratories are now 
maintained outside o-f Washington, one at each of the following grain 
centers: Baltimore, ~fd., New Orleans, La., New York, N. Y., Duluth, 
Minn., 1\,finneapolis, Minn., Chicago, Ill., and St. Louis, Mo. Numer-
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ous requests for the establishment of laboratories in other important 
grain markets have been received, but tl1e lin1ited fun<ls available for 
this work rendered the 01)ening of additional laboratories impossible; 
consequently the work l1as been limite,l to the prin1ary markets, em
bodying tl1e widest range of conditions and sho"·ing the greatest 
variation in the kinds and classes of grain l1andled. In each of the 
laboratories now in operation the worl{ consists principally in deter
mining the moisture content and in making 1nechanical analyses of 
san1ples of grain subn1itted by grain inspectors and 1nerchantc:, and 
in carrying on such special investigations in cooperation ,,ith the 
research laboratory which is maintained in ,,~ashington as "·ill fur
nish data of value in adjusting the unsatisfactory conditions no,v 
existing in the grain trade throughout the United States. The mois
ture test is most frequently called for~ and large quantities of corn 
are now handled on a definite percentage statement of n1oisture con
tent. A nun1ber of cases have been reported in whicl1 the results of 
the analyses furnished by the laboratories have <letermine<l the action 
taken in appeals and otherwise served in the satisfactory adjustment 
of grades. 

GRAIN TRANSPORT.A.TIO~ AND STORAGE INVESTIGATIONS.-1\yitliin tl1e 
past year son1e prelimi11ary investigations were 1nacle on the changes 
which take place in grain while in storage and during shipme11t from 
country points to primary markets or to tl1e seaboard. These inv-esti
gations will be carried 011 n1ore in detail during the con1ing year, 
giving special attention to the causes of the deterioration of corn 
during transit fron1 the central part 0£ the corn belt to the seaboard 
and thence to European ports. 

ihLLING AND BAKING YALUE OF ,vHEAT.-Kot having the proper 
milling facilities in the Bureau, arrangements l1aYo been made ,,ith 
the Nortl1 Dakota Agricultural Experin1ent Station for cooperatiYe 
investigations during the con1ing year " 'hereb3, a limited ,1un1ber of 
con1mercial classes and grades of wheat can be properly· tested as to 
their milling and baking value. ~Iilling and baking test s are matters 
of fundamental importance in connection ,Yit l1 the investigations of 
the Bureau, in that standards for " 'l1eat grades are dependent ahnost 
solely on the quality and quantity of bread ,Yhich can be produced 
from the flour, and I respectfully call tl1e attention of CongTess to 
the need of sufficient funds for the installation and n1aintenance of a 
fully equipped experimental flour mill. 

INVESTIGATIONS AT EUROPEAN PORTs.-Of recent years many com
plaints l1ave been received from European grain n1erchants concern
ing ,the badly cla1naged conditio11 in which much ... \1nerican grain 
arrives at European ports. During the past yenr experts of the 
Bureau of Plant Industry have made a special study of tho condition 
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and qualit:r of _.-tn1erican-shipped grain ut the tin1e of its discharge 
at Euro1)ean })Ort::,. rrhe:-e inve~tigntions hn vc sho\Yn that the reports 
of our consul::; hnYc been V(•ry conscr,·atiYe and that the co1uplaiuts 
of the Euru1)ean grain recci \·ers nre ,,·ell foutHled. 1\ s in sixnilur in
Ye.:::tigat iou~ during prcYious years u 11tu11bcr of cargoes of corn \Yl'l'C 
exa1uined, an<l the grain in ~on1c of the hol<ls "·as found tu be hot and 
in a badly dan1uged condi( ion, even though it carric1l a l'ertificate of 
No. ~ 1~ri111e Sail. The <li!.'.i:3ntisfuction on the part. of forPign deniers 
has beco1ne extren1ely acute. nncl it- is evi<lent, that if conditions do not • 

sho,v i1upr0Yetnent our ex1>0rt grain trade ,vill be !lcriously nffectetl. 

lNSP£CTI~G Axo <iRADINC. CO:,\f.)tERC'JAL GRAIN.-,, ... hile 1nunv of the 
' influential grain dealers of the country are "·orkiug hard to hring 

al>out a 1uore sa tisfactory and uniform ~:vsie1n of inspecting n11'l 
gra<ling grnin in the Yarious 1narkcts, it is h<•1 ieved: us .swtl·cl in 1ny 
last annual report, that the encl to Le attninc<l c.:an be brought, about. 
only through National insJ:>ection of all grain entcri11g into iutel'state 
and forei!,7Jl con1n1erce. 

~fEASrRI.NG ~1018TURE <:ONTENT BY ELECTRlGITY.-.A .. s ~ result. of 
work conducted by the l~ureau, an electricnl n1ethotl for tl1c rapitl 
n1easurenlcnt o:f the n1oisture content of gruiI1, requiring only t"·o or 
three n1inutes for a dcterrnination, has recently b<.'en devised. 'l 'his 
1nethod can be used in cars and elevators and "·ill tloubtles::; pro\'e of 
great value iu connection with the grading of grain . 

• 
DRY-LAND AGRICl7LTUR£. 

This important "·ork, inaugurated several years ngo by tho Bureau 
of Plant Industry, i~ being JHu,hcd as ra pi<lly as the 1nenn".i ut. l1nnJ 
will pern1it. The ,York co,Ter!s three principal areas: (1) rfhe Grcnt 
J>Jains region; (2) the so11th"·cste1n section, including the dry por
tions of Texas, Ne,Y :i\Iexico, Arjzona, and Californi1t; uud (:!) tho 
inter111ountain region. in<'luding the Great Ilasin of 1Jtah und the 
arid lands "·hich can not be irrignte<l throughont the 111ountain 8t.1tes 
of the ,, ... e:st. ..:\ number of tl1c Lranches of the Bureau arc contribut
ing to the "·ork and all are in clo::;c cooperation. 

8TATIONS FOR TIIE JNYESTIOA'IION OJ!' DRY-LAND C'ONOITIONS.-EJcvcn 

stations haYc been established in the (Jrent J>lains area "·here care
full y planned scientific invec,tigatious arc being c·nrri<.'d on lo clctRr
mine the lJest n1etho<ls of tillage, rotation, und crop ~cqnencc. Seven 
of these stations arc in cooperation ,vith the SlatC' <'Xpcrin1eni sta
tions of 1fonlana, North Dakota, Neuraski.., and J(ansas. J.."our of 
them are not in cooperation ,vilh the State experiment stations and 
are locawcl in 8outl1 Dakota, Colorado, and 1"extls. The uctua I field 
investigations arc under the imn1c<liute snperv1s1on o.f a corps of 

1--075G3-YBK 10081'1---5 
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trained specialists wl10 are familiar ,vilh local conditions and farm 
}Jl'actices, as well as the scientific proble1us in vol vcd. "''rhile the 
nature of these investigations is such that they n1ust. necessarily 
require a continuance for a long tern1 of years to obtain the 1nost 
satisfactory results, the in£orn1ation alreacly ohtainecl has proved of 
great value in giving advice and assistance to nctual and prospectiYe 
settlers upon the sen1iarid lands. It is the first tinte any syste1nntic 
atten1pt has been made to secure definite facts ,,·hich, it is believed, 
,vill eventually form the basis of agricultural J)ractice througl1out 
the area mentioned. 

GENERAL WORK IN THE SEl\-IIAilID SECTIONs.-In addition to tl1e 
various lines of work whicl1 have already been n1entioned under their 
respective heads as being conducted in the ,vestern portions of the coun
try, the Department is now actively engaged in the follo,ving projects 
having for their object the aiding of farn1ers in the arid and sen1iarid 
portions of the vVest: The introduction and testing of ne-\v clronght
resistant corns from Central America and nev.' cottons fron1 the 
same region; the extension of drought-resistant cereal and grain 
crops of various lrinds into all parts of the sen1iarid belt; tl1e develop
ment of dry-land orcl1ard fruits, including dry-land olive culture; 
the extension of sugar-beet culture; the utilization of native plants, 
such as the cactus; and numerous other lines of work. 

FARI\-I 1tIANAGE1\1ENT. 
• 

The work which has now been carried on for several years under 
• 

the general head of "Farm J\tlanagement '' is growing in in1portance 
and value. Its object, as previously explained, is to bring together 
and carry to the man on tl1e land the best kno"' ledge of ho,Y to 1nake 
agriculture more profitable and at the same tin1e conserve or bllild 
up tl1e fertility of the soil. Research and experin1ents are not a part 
of this work, but the results secured in this field by the Departn1ent 
and the experiment stations are applied. The '1Tork is distinct fro1n 
that of cooperative farm demonstrations, as explained under another 
heading, in that the class of farmers dealt ,vitl1 have, owing to 1nore 
fortunate surroundings, been placed in a position to undertake ad
vanced lines in the general improve1nent of agricultural practices. 

"\,ronK IN THE SouTH.-The continued clean cu]tivation of cotton 
and corn in the South has destroyed the l1un1us of tl1e soil. Special 
attention has bee11 given to 1nethods of supplying hu1nus. In1proved 
systems of crop rotation and general farn1 managen1ent are being 
outlined and put into practice by many farmers ,vho are cooperating 
in a very cordial way with the Departn1ent. Crops \Yl1ich have been 
secured by other branches of the Department are cu llt'd to the atten-
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tion of reliable men who arc ,villi11g to test and try them, ancl in this 
way various cereals, forage crops, etc., haYe been quite generally 
extended. In handling ,,ork of this kind every in1portant factor 
which n1ay bear on the successful production and handling of the 
cro1) n1ust be taken into consideration. ..\.lfalfa is being advocated 
in n nun1ber of sections with excellent results. 

NE'\\' ENGLAND SYSTEars OF F.ARlIINo.-In the X ortheastern ~tates 
it is becon1ing more and n1ore important to sl1ift tl1e syste1ns of farn1 
management and general cropping systems to the end of n1ceting 
the increasing prices for concentrated feeds. The primary objeC't of 
this "·ork is to outline and secure the adoption of cropping syc,
tems which will result in the production of large quantities of pro
tein on the farm, making it practicable to omit to a considerable 
extent the purchase of the higher-priced feeds. 

WoRK IN THE l\fmoLE WEST.-The continued advance in the price 
of land is having a mark:e<l effect on the systems of farn1ing. In addi
tion, the exhaustion of the soil under exploitive systems of farming 
has brought about radical changes. A special line of ,vork conducted 
during the year has for its object the investigation of the possibilities 
of introducing successful agriculture in the jack-pine plains of ,,7is
consin, l\!ichigan, and l\1innesota. These lands are wild and sandy, 
and under ordinary methods of cropping are not profitable. Certain 
systems of farming, involving the growing of clover for seed, are 
found profitable in the region. A bulletin outlining this important 
line of work has been published. 

'\Vona IN THE PLAINS REGION.-With a view to rendering assi-;;t
ance to the many people who are giving up their farn1s in the n1orc 
humid regions and securing cheaper lands in the dry sections of the 
"\Vest, studies of successful farms in these drier regions are being 
made. During the present year the Department has been 1nal{ing a 
careful study of the experience of a number of farmers who have re
mained on the land since the first settlement a generation ago. Some 
of tllem have worked out satisfactory methods of farn1ing in regions 
where farming generally has not been successful. The experience 
of these men will be brought together and publisl1ed in the near 
future for the benefit of others who are trying to n1ake a living under 
these adverse conditions. 

The Bureau, in addition to the line of work already indicated, is 
engaged in some spec:;ial studies having to <lo with fertilizer practice; 
in important studies of some rare forage crops which may possibly 
be suitable for the South, such as cassava, in some highly important 
investigations of the weed problem and its bearing on farm manage
ment; and also in studies involving the utilization of the cactus, which 
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now gro1''S so extensively in our south1'·estern regions, as a forage 
crop. The value of cactus has been fully <le1uoustrated and the de
tails of its cultivation are no"· being ,vork.ed out . 

RELATION OF FAR~r ~fANAGEl\fEN T TO s O11. sunYEYS.-As pointed out 
elsewhere in this report, important changes have been made in the 
1natter of soil surveys. The regional an<l detail surveys now being 
made ,vill, it is believed. form a nsefnl ba~is for !)iu<lies of farn1 
practice not only by this Department, but by station ,vorkers as well. 

. It is planned to follow up the work now being done, especially in the 
Great Plains area, to the end of utilizing the soil factors as developed 
by the survey in the general aid of farn1ers in the region. In all 
this 1'1ork it is recognized that the successful production and disposal 
of the crop in any region are influenced by many fa ctors. The fac
tors themselves and their relationships 1nust be studied before intelli
gent advice can be given to the farmer. 

FARJ.\1ERS' COOPERATIVE DE~fONSTRATION 1\~0RK. 

The object of the farmers' cooperative den1onstration work now be
ing carried on in the South by Dr. S. A. Knapp is to place a prac
tical object lesson before the farmer, illustrating the best and most 
profita.ble method of producing the standard farn1 crops and to se
cure active participation in such demonstrations by the farmers then1-
selves. It is an effort to teach the farn1er to help himself through the 
influence of good local assistance, aided and guided by such means 
as the Department may find it necessary to supply. 

The practical value of the ,,orlr can be estimated by its growth. 
Congress has 1nade a yearly appropriation for its 1naintenance in the 
States wher e the J\,Iexican cotton boll ,,eevil is present, and the Gen
eral Education Board of New York, being impressed with the results, 
asked to cooperate " ·ith the Bureau in extending the " ·ork east of the 
Mississippi. Beginning in 190G, this Board l1as supportc-d the eastern 
or '' extension division " of the " 'ork, which includes the cotton States 
from J\rlississippi to Virginia , by an appropriation annually increased 
till the sum of $7G,500 has been allo"·ed for the year 1908-9. From 
one far1n in T exas and one agent in 1903 the work expanded in 1908 
to 32,000 farms with 157 field agents, covering portions of 11 States 
from Texas to "\Tirginia, inclusi,e. In numerous ca"'es, ,vhei1 appeals 
were made for greater extension of tl1e ,,ork and there ,vere not 
sufficient available funds to meet the added expen$e, counties or busi
ness organizations have cooperated in paying half or n1ore of the 
salary of an agent. As organized under the Bureau of Plant In
dustry, its " 'orking forces consist of 1 director, ""ith assistants, 10 
S tate agents, and 147 district and local agents. ,,r eek]y reports are 
made by all agents to the director, sho,ving ""ork acco1np1ished each 
day. 
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It is stated to the far1ners that they can increase their crop yields 
t-~Yo, three, or four fold at a reduce<l cost per acre, and that this may 
be aln1ost a net gain by producing upon the £arms the food supplies 
for fa1nily and tea1ns. They are aske<l to prove it by "'orking an 
acre or n1ore according to directions. The necessary· "·ork on tl1is 
part of tl1e far1n muf: t be done by tl1e farmer and not by a Govcr11-
1nent agent, because the ,vhole object lesson is thereby brought closer 
to the people. The demonstrating far1ner understan<lr it better be
cause he does the work. I-Iis neighbors believe that ,vhat he has done 
they can do. The agent makes monthly inspections of fields nncl 
gives additional instruction. 

COOPERATIVE '\'ORK. 

The Bureau of Plant Industry has a great deal of cooperative worlc 
under ,vay. Cooperation is carried on with })ractically all of the 
State experiment stations. The Bureau is also cooperating with tl1e 
Forest Service, the Bureau of Chemistry, the Bureau of Soils, and 
other branches of the Department. Important cooperative arrange
ments have been establisl1ecl ,vith the Office of Indian ~\.:ffairs, and 
through the cordial support of that Office there has been secured a 
55-acre testing and de1nonstration tract at 8acaton, Ariz., on the 
Pirna ReserYation. This statio11 is no,v doing ::io1ne most excellent 
"~orlc and is being thoroughly equipped for the sa1ne through the 
courtesv of the Indian Office . 

• 

In order to promote the successful development of the 11ew projects 
put under irrigation by the Reclamation Service, this Departn1ent 
has started experi1nental ,vorlc on several projects in the ,,r estern 
::5tates. On three of these projects small experiment farms have been 
established during the past t,vo years. The use o:f the n<'cessary land, 
water, and permanent equipment for tl1ese farms is furnish<'<l by the 
Reclamation Service, and the experimental and den1onstrational "'ork 
is carried on by this Depart1nent. The ai1n of these experin1ental 
farms is to secure thorough and careful trial of ne,v plants that are 
introduced by the Department, to ascertain and demonstrate the till
age an,l irrigation 1nethods best suited to each locality, and to pro
vide a place for the special investigators of the Department to carry 
on field experiments along their particular lines. ,1\.s an instance of 
the value of these far1ns in the introduction and cstablish1nent of ne,v 
crops there may be noted the case of Egyptian cotton in the South
west, an account of which is given on page 44.. 

°\VORIC ON G . .\.RDENS AND GROUNDS. 

The care of the gardens and grounds surrounding the buildings of 
the Department proper has, as heretofore, been 1nade a feattu·c of 
the worlc of the Bureau of Plant Industry. Our physiological, 
pathological, and horticultural houses are now well grouped and 
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"'ell l)rovided with facilities for con<lncting the \Yide range of in
Yestigations n1ade necessary by the different la lioratories in the Bu
reau. During the year t"'0 new greenhon--cs haYP been erected and 
are devoted largely to experin1ental "·ork. O,Ying to changes in 
buildings of the Departn1ent it l1as been necessary to shift a con
siderable portion of the ,vork for1nerly con<lueted on the southern 
portion of the grounds to the houses on the uorth side. ..A. large 
nun1ber of plants haYe been received, propagated, and distributed 
during the year. Special efforts have been put forward toward the 
orna1nentation of the grounds and the develop1nent of an interest in 
horticulture through means of flower shows, special plantings, etc. 

A.RLINGTON EXPERI~IE:NTAL l'AR:\I. 

The plan of soil improvement adopted in the management of the 
Arlington Experimental Farm is proving to be more effective than 
was anticipated. The work forcibly demonstrates the value of cow
peas and crimson clover as soil enrichers. The nitrogen gathered 
by these crops, together with the mechanical benefits obtained from 
turning under large quantities of organic matter, has transfor1ned 
a cold, inert, and unproductive soil into one which is loose, friable, 
ttnd productive. This "\\'Ork is of great value, because it den1onstrates 
the n1ethod which any land holder in the South Atlantic States may 
follow to restore high productive power in his soil at small cost. 

CONGRESSIONAL SEED DISTRIBUTION. 

The Congressional distribution of seeds and plants was carried 
out along the same general lines as in previous years. The regular 
distribution of standard varieties of vegetable and flower seeds ,vas 
made, and the cooperative distribution of selected varieties o-f cotton, 
tobacco, and other seeds developed by the Department ,vas carried 
on with gratifying results. The work of pacl{eting and mailing 
vegetable and flower seeds was seriously interrupted in Novernber, 
1907, by the almost complete destruction by fire of onr seed "·are
house. Congress promptly appropriated a sum sufficient to cover 
the loss, ho,vever, and the ,vork was resumed about January 1. 1908, 
in temporary quarters. All of tl1e vegetable and flo,ver seed wns 
distributed in ample time for spring planting in the Yarions parts 
of the country, although the fire resulted in delaying the final ship
ments about one month beyond tl1e usual time for co1npleting the 
distribution. 

FOREST SERVICE. 

PROGRESS lN NATIONAL FOREST .AD)1INISTRATTON. 

Mastery by the Forest Service of one of the greatest practical forest 
problems ever undertalren by any Govern1nent is advancing apace. 
Briefly stated, that problem is to develop to its highe,;;t 11-=" fn1ne~~ n 
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totnl nrcu o.f lfiS.000.0110 acre:- of "'ild t~ullh•, tnainl~· nionnlain " ·ildcr
uc~~. but c1o~cly r elatl·d to tht• ,Yel fare of th~ c•ntir.- ,,·e:--t. and tlH•r1• -• 

forl' of the ~•ntire country. Th(• progrt> . ... nf the yPar "·n, u1nrkeil 
nlong both ncln1ini~tratiYt• aHd lt•c.:l111i c-al linl' . 

I•'ro1n an ndinini . trnti,·e ~ta111lpoi11t tht-. 1no~t ::-.triking f:1ct of th1• 
year " 'as th" r1•1narkahl(l i11cr1·n--~ "·hil'lJ tonk pluc'f' in th" Yol11111«' of 
bnsine, ... trnn~ac·tell. or. in other \\'c,rd~. in tllf• :tC't11al us1• nf th" I•' ot\•.:.. t ~ 

h~- the public. rl'his incrca !':'e i!:3 partly brought out liy tl11• follu,YiHg 
~tntl•tnent: 

l',•r <'"n t. 
Inc·r1•~1:-t• in nrea_____ ________________ _________ _____ _____ 11 

Jncr<':i~ In 1n1111l.iPr c>f tiuiher :--:1le~---- - -------- - -------- :.::in 
In1·r1•n:-e iu n1nonnt of tin1\Je r c ut ____________ _ _________ 1 O::! 

Iuc-r .... a1-1• In nn111her of frl-e-ti111hr>r Jlerruil-.::___ ___________ _ ,H 
Inc·re.:\~e in 11un1ber of 1-!Jl(.~·!al -u,_,~ peru1it:--________ ________ ti, 
lu<'rea~e In nuu1Ler of bri·azlng pern1lts___________________ 11 

The ~,.o,Yth in th" Yoln1n~ of 1,uc:in<-s«:. ari,ing fro1n u~c of the 
Forests has crente(l a ,~cry :-:eriou .:j ad1ui11i ... trati,·u prohlc111. l .. a~t y<·ar 
78 }J('l' cent of the ti111e of the nrln1i11i:--lrativ,· u11d prol<'cti,·P forcl' ,vas 
taln.'11 u J> by the de1na ncl~ of Nat iunal ~'<1rc·st bu~i ne:--!- . ' fhi> u ,·crugu 
forest ar<>a to eacl1 officer suppo!:}edly nvailahh: for pntrol duty ,vas 
ahout l~0,000 acres ; b11t " ·ith n1orc thnn thrr.f' - fo11rth :::: of the ti111t' of 
th<•se officers occupit~d " ' ith tirnhl.' r-!'-nlc, gruzi11g. aud other ln1sin,•~s, 
the force actnall>' avniluhle for patrol ,vas l"ftllivnlent. to about onn 
ntart to PaC'h fi00 .000 acres. That Hllclt>r thr!:,l' <'irc:u1n..,ta11ces the fire 
los!)es in a year of exceptional dnngPr " ·er <' kP.pt do\vn to n vcr_v s1null 
fig11re iu cornparison \rith the Ya]uc of tht' ti1nl)t>r t•xpl)sccl nnd the 
<la1uage fron1 for<>st fires el:-.e"·hc-rr. is a n1attP1· of <'ongralulation. 

'fhc risk i11c1u·rc•d, ho"·P.vc•r, is out of n11 ptoportion to the n<l<le,1 
<·ost \Yhi('h n1ore adccp1at(• protection ,,·ottld iHvnl,P. ' ' ""ith the furth1•r 
gro\, th iu business " ·hich j!'> ce r tain to take~ p la eP during the present, 
yc•ar. even les~ prot<>ction cnn l,r gi,·P11 than has hPen givc•n in the 
past. l nclerd. th~ point has no,Y nc•nrly h<'cn rcnchecl at \vh i<'h it is 
not even a choice bet\vren providiug fo1· the ll<'C'ds of tho~e \Vho "·oul{l 
use the I•'orests and protC>cti11g the F'orPsts lh(•nisel vc's. · ,,r ere the en 
t ire energies of th e achninistrative fore<' to hl' ~iv<•n to l)l1 -;i11f's~ ,Yhich 
use of the F'orests in,·o] v<>s, it ,,·ould :-.uon he> nrce:--snr)· to curtail use 
fron1 inability to handle th<' htts i110ss ,vith thP 11l<'}lll "i aYnilnbl<". 

I{egar ded as property, the Nationnl Forests ju!4tify libernl expendi
tur es for thPir protection and improvcn1eT1t. ~\. t. $2 p<•r thousancl feei 
stumpag<', the tnerrhantable timh<'r alone for111s, j ns t as it slnnds, an 
a~set worth so1neth ing l ike $800,000,000, whjle the ,•er37 1no<l<>rnte graz
ing charge yielded the Government 1as1 year an inc-on1<' of nenrly 
$1,000,000. I t is a safe prediction that. \Yithin t\.venty yeurs t h <.' For
ests \vill bring in from the sale of timber alone an annunl not inco1no 
of as m any millions of dollars. 
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~~ average wood production of 30 rubic f<'c>i to the acre of <'Ommer
cial forest is a moderate estimate of ,,·hat "·ill ulti1natel.,· be obtained 
under management. One hundred million acr<>..; of such forest ,vould 
allo"· to be cut each year OYer ::l,000,000,000 euhi<' f<•C't, or fron1 20,000,-
000,000 to 25,000,000,000 boarcl feet, "·ithout diu1inution of the sup
ply. This is but a fraction of the country's consu1nption of ,vood at 
the present time, but at the stumpag<' pric<>s "·hieh alrea<ly obtain in 
the older and better settled parts of the 1J nit~<l States its sale would 
bring the Government each y<.>ar fro1n $80,000,000 to $125,000,000. 

It is true that both the total and the per acre expenditures upon 
the F'orests la8t year were greater than in for1ner )·ears, but the in
crease in the cost of administration ,ya-, far lC'i..:s than that in the 
volume of business. Including an expenditure of about $G00,000 
for permanent improvements, there was spent on the N" ational Forests 
in the fiscal year 1908 over $3,100,000 out of total expenditures by the 
SerYicc of $3,400,000, as agai11st ubont $1,n00,000 ont of a total of 
$1,900,000 in 1007 and abont $1,000,000 in 190G. The executi Ye ancl 
protective force at the close of the year uun1bered 1,362, as against 
1,245 for 1907 and 838 for 190G. The n.rea of the Forests ,vas at the 
close of the year about 1G8,000,000 acres, as against 151.000,000 acres 
at the close of 1907 and 107,000,000 acres at the close of 1906. On 
this basis the expenditnres per acre for the three years ,vere 18, 1 0, 
and 9 n1ills. 

These figures, however, partly disguise the facts. In the first plnce 
the great increase in acreage ,vhich took place clnring 1007 "~as pr1n
cipnl1y in the latter part of the year. Again, the expenditures for 
1908 include those for per1nanent in1pro-ven1ents, " ·hich are not prop
erly charg·cable as a part of tl1e coft of adn1inistration ancl protection. 
The sa1ne is true of the heavy outlays for field C'(Jnipment, ini..:trn
n1e11ts, furniture for ne,v supervisor s' offices, and sin1ilnr articles, 
necessitated by the increase in the area of the Forests. 

Nevertl1eless, it re1nains true tl1at the per acre cost of a<lrn1nistr:1-
tion '"as higher in 1908 than in previous year!',, prineipnlly becauRc of 
the increase in business to be transacted, but the percentag<' of in
crease in this cost was 1nuch s1naller than the percentage of increase 
in the volnmC' of business handled. 

The increase in expenditures ,vas made possible by the agricultural 
appropriation act of 1007, under ,Yhich the Forest SerYice received 
for 1!>08 $2,385,7G5.71, and by the existence of a surplus of 
$1,1"/2,922.BG derived fro1n receipts fron1 the National Forests before 
July 1, 1907, aud therefore aYailuble for expt'nditnrt' clnriug the 
fiscal year 1908. In the year 1907 $n08,328.G6 ,vas expended fron1 the 
receipts, ,vhic:h amouni<>d for ihe year to $1.f,71,050.+·l-, but ther<> "'as 
carried for,vard fro1n the receipts of the pr<'vions year a balance of 
$510,191.58, thus making up t.he surplus stated nbove. 
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Since the receipts fron1 National I◄~orests are no longer available for 
the expenses of their ad1ninistration, the sole support of the Service 
during the year 1909 is the appropriatio11 carried by the agriculturnl 
appropriation act of 1908, an1ounting to $3,896,200. This con1pare~ 
with a total stun of $3,558,688.27 available in 1908, or an increase 
of less than 10 per cent. Since the area of the Forests at the begin- ,, 
ning of the fiscal year 190D ,,as greater by about 11 per cent than at 
the beginning of 1908, the per acre expenditure provide<l for is sl ightl.Y 
less than in 1908. '''1th the growth in use ,vhich is taking place there 
is every reason to fear that it will be i1npossible to supply facili
ties for the pron1pt transaction of busine~s, and there is absolute 
certainty that efficient protection of the Forests can not be given. I 
an1 convinced that the provision made for the care and use of the 
National Forests has beco1ne inadequate to their needs, and I have 
therefore sub1nitted estimates for the fiscal year 1910 vi·hich a::,k for a 
substa11tial increase in the appropriation. 

"·rrY EXPENDITl:RES EXCEED RECEIPTS. 

,, ... ere it wise to <lo so, the receipts from the :F"orests could Ycry 
easily be made not only to keep pace \vith the expenditures, but, to 
return to the Govern11:ient the entire cost of maintaining the Forest 
Ser"ic:e. Private o,,ners of grazing lands in the same regions ask 
and receive a very much higher return per head of stock for the use 
of their lands than does the Forest Service. The National :£1~orests, 
which contain one-fifth of the standing 1nerchantablc ti1nber in the 
country, furnishe<l last year about 1.3 per cent 0£ its lu1nber cut, 
resulting in the ren1oval fron1 the Forests of about one-eighth of 1 
per cent of the stand. Of this co111paratively insignificant a1uount 
cut, one-fourth was not sold, but was given to hon1e builders and 
co1n1nunities; yet the sales brought in nearly $900,000. If the chief 
object of the Forests were to produce immediate inco1ne, the a1nonnt 
received could be multi plied several times. There is actually going 
to \Taste in the ,voods eac]1 year, through decay and other natural 
causes, fro1n fiYe to ten tin1es the an1ount of tin1ber no,v being cuL 

·\'\rith an adequate force of Forest, officers available n1uch of this 
waste n1ight be prevented. Timber sales involv<.', for n1arking, scal
ing, ancl supervising the work, a cost to the Govcrn1ne11t of about 30 
cents per thousand feet, and the a1nount sold can not be much in
creased \Yithout an jncreasecl appropriation. There is also the ,vaste 
of the productive po\ver of the llorest, \vhich can not be brought into 
full play until the 1nature trees have been removed to n1ake roo1n for . 
a gro-n1 1ng crop. 

Yet other considerations are involved. Most of the National Forest 
tin1ber is beyond reach unless heavy outlays are n1ac.le to obtain 
means of transportation. Such timber can be sold only to those who 
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command large resources of capital, and even then only at a relatively 
low price. On the other hand, ,-vhere the de1nand for the ti1nber is 
good and competition for its purcl1ase fairly brisk, it is generally 
necessary to go slo,vly because of the certainty of future require
ments. In short, the question of the timber that can safely or wisely 
be sold is a local one. The fact that ti1nber is rotting in the woods 
in distant regions will not help con1munities which find their hon1e 
supply exhausted. 

For these reasons the sales of National Forest timber are carefully 
• 

guarded. In consequence the receipts have for the tin1e being lagged 
behind the expenditures. In 1907 the Forests brought in more than 
was spent upon them. In 1908 the expenditures exceeded the re
ceipts by more than $1,200,000. The difference in the showing of the 
two years is a result of the recognized necessity of considering future 
needs in preference to immediate revenue. Tl1at the country may 
have timber when it ,vill want it most, the Governn1ent is virtually 
investing the difference between the receipts and the expenditures, . 
for it is not merely protecting the present merchantable ti1nber fron1 
loss by fire, but is also increasing tl1e stock of young trees which will 
make up the future Forest supply. . 

I am now restricting the sale of timber from the National Forests 
in accordance with a policy dictated by the public interest. Tl1e 
timber lands of the vVest, outside of tl1e National Forests, are mainly 
in strong hands. vVere the National Forest timber 0:ffered on the 
n1arket to every purchaser, the main scene of western lun1bering 
would be quickly shifted to the public holdings. It is sometin1es 
asserted that the creation of the National Forests has played into thr 
hands of monopolists of timber lands. It was, on the contrary, an 
eleventh-hour halting of the process which would soon have 111ade 
the hold obtainable by sucl1 a 1nonopoly complete. To permit the 
owners of standing timber to preserve their stumpage intact W'hile 
supplying their business needs through purchases fron1 the Govern
ment would simply invite the hoarding of pri,Tate timber for further 
high prices, \vhile the public supply ,voul<l be disposed of ,,ithout 
an adequate return. 

Under the timber-sale policy now in force both the present and the 
future interests of the consun1er are borne in n1ind. The needs of 
those dependent on the Forests are supplied up to the limit set by the 
power of the region to maintain a steady yield. It is recognized, also, 
that th~ removal of mature timber to n1ake room for a new and grow
ing crop is the only way by which the Forests can be put to work. 
Small sales are, ho,vever, preferred to large sales; and large sales 
whicl1 would tend to expose the consumer to monopoly prices are 
uniforn1ly refused. Iiequests made by prosperlive bidders for the 
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advertising of oYer $2,400,000 "'orth of ti1nhcr "·ero r<•fu::;ecl <luriug 
the pu::-t year. 

()nc result, of this policy hns been to bring about n decline in the 
nYerage price of slnn1pnge ~ohl. In gc•nc•ral, higher pri<'es arP- oh
tuinable through large than through s1na1l :::-ales. 1'he 111ost. i1n
portant- con:-:iiileration in 1uaking sales of tin1her, ho"'CYPr, is not thn 
price obtainable, lntt the serving of the public intl'rl'~t. <)hviousl~•, 
to sell tin1ber in quantit.Y nt lc,:-,s than the 1narkt>t price, through any 
other n1ethod than co1npetitive bids "·ould sin1p]y ,vork to the· profit 
of specially favored incli,,.iduals: but care n1nst. be taken at the sa1ne 
time both to prevent local consumers fron1 being overcht1rgecl h~· 
those \Yho buy stu1npage fron1 the (¾o,·ern1nent, and to prevent tht> 
exactio11 of a monopolJ· price fo~· stumpage by the Goveru1nent. 

PER)L\NENT I)!PROYE :.\IENTS. 

The agricultural appropriation act of 1nos included an itern of 
$.300.000, ,vhich was 1nacle aYailaule for per111uncnt i1uproven1e11t ,vork 
on the National Forests. The object of thi:, "·ork is to help open up 
the Forests to more u:,e ancl provide n1ean~ for their better an,l 111orc 
economical protection, through the supply of n1cans of co1n111unic:1-
tion ancl transportation, "·ell-located field quarters, fire lint•~, fences 
to assist in the handling of stock, and watering plac:es. 'fhesc irn
proven1ents are C.'isentially invcstn1ents of capital. ,vhich 1Hld greatly 
to the value and usefulnes::. of the I◄"'orests. 

The "·ork con1pletecl <luring the year inc:lucletl 8,400 1niles of trilils, 
3,200 1niles of telephone line, 100 n1iles of ,vagon 1·ond, 40 1niles of fire 
line, 250 bridges, 550 ca bins and barn::., an<l fi00 1n iles of pust nre un<l 
drift fences. In addition to the sun1 provi<lecl by the spec:ial -i111prove
n1ent funcl, over $100,000 from the genera] funcl of tl1e :-,ervice ,Yas 
turned from current expenses to defray the co'.:>t of this "ork, hut 
much of the work planue<l and urgently needed could not be carried 
out because there ,vas nothing "·ith \Yhich to pay for it. 

Detailed estimates covering a. total of $:l,000,000 for pcrn1anent 
in1prove1nents. ,vhich it ,vas desirPd to cornpletc in lHOH, ,vero sub
mitted to the Congress. They sho,ved for the <."llt irc an1ount exnct1y 
what it was proposed to undertake on each National I◄'or<'st, nncl nt 
"·hat cost. The amount provi<led by the npproprintion ,vas $<>00,000. 
F"'or 1910 estimates ,vill again be snbn1itt<'d for permnne11t i1nprove
n1ents, the cost of which aggregate $974,981. rfhese <",ti1nates arc tho 
result of specific and fully ite1nized plans, which arc on file in the 
Forest Service. They are in no sense a request for a lu1np su1n, the 
spending of which remains to be planned in <letnil after approprintion 
is made. It is of urgent in1portance that this ,vork shoul<l be pro
vided for. 
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Though the construction of permanent impro,Tement..:, entails the 
need of provision for their maintenance, the added efficiency of the 
Forests as economic resources secured tl1rough these improvements 
richly repays the cost . With the National Forests as with any other 
resource, their returns depend on the extent to which development 
takes place througl1 judicious outlays of capital. If the land is not 
to remain a wilderness it must be made serviceable to the needs of 
civilized man by constructive expenditures. 

THE ADVANCE IN TECHNICAL l\fETIIODS. 

Through the cutting of timber on National Forests the actual prac
tice of forestry is being put into effect by the Forest Service on an 
extensive scale. The end sought is, of course, the largest permanent 
supply of .economic needs which the application of expert knowledge 
to a technical problem can bring about. With the best intentions, 
plans to make the most of a great productive resource will miscarry 
unless foresight is supplemented by practical experience and an actual 
command of good methods. 

When the Forest Service undertook the managen1ent of the Forests 
it confro11ted a problem of first-class magnitude and extraordinary 
difficulty. Scientific knowledge in the light of which the work should 
be directed had to be gatl1ered while tl1e work itself went on, for 
there was 110 way to learn how to manage American tin1ber lands 
most effectively except by managing them. The practice of forestry 
on the Go,·ernment's holdings was better during the past year than 
ever before. 

The direction in which improvement ,vas most n1arked " 'as, natu
rally, in closer adjustment of mothods to local conditions, through 
modifications of general rules of practice to fit the individual case. 
In forestry, as in agriculture, tl1e best results require intensive meth
ods. Thougl1 nothing approaching intensive management of the 
National Forests has yet been reached or can be reached without. u 
very great increase in tl1e technical and executiYe force, progress 
to,Yard such management is being made at a Yery gratifying rate. 

All timber to be cut is marked beforehand by ihe Forest officers. 
The efficiency of this work depends on the wisdom witl1 which rules 
for marking are laid do,vn and the skill with which they are UJ)plied. 
In botl1 respects the ,vork of the year bettered preYious practice. 
Special marking rules for eacl1 National Forest were prepared and 
put in force. "\Vhere it was found that a shortage of the supply of 
timber for meeting local needs is to be feared, the marking system 
,vas modified to provide for the cutting only of trees which haYe 
made their full gro,vth or are dying or diseased. Thus, the thriftier 
merchantable trees are left for a second cut fron1 the same area 
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,yithin fifteen or t\\·enty Yen!'$. 1' hP- ~election of :-;ccd trC'cs wns in1-• • 
pro,·ed, 1norc con1plete u~ of the t imLer fpJlPd "'ns ~cc1u·e{l, a11<l n1ore 

dend and lo"·-grade tin1bcr ,Yn!-=i :--old.. In the .... c n1l(l 1nuny other '\Yuys 
the sta1H.lar,l of t~c:hnical work on the F'ore!:>t~ ,vns rai::;e<l. 

'I'he fire record also dcscrYes 1ucntion. Sine~ the fiscul year cn,ls 
in the 1ni<l:;t of the fire Fen~on, reports of firt•~ nre 1uadc not for fi~cnl 
l>11t for calendar years. D11ri11g tlH! calendnr yt•ar l!lO, lhc los::- of 
ti1nber by fire 1Yas less tLan hHlf that of the pre,·iou:; ycnr though this 
in turn "·a~ less than ever befurt•. ~.\bout one-~P.Ycntl1 of 1 pt•r cent. of 
the l.;-orests wa:-; bt11·11ell o,·<'r in 1!>07, "'ith n dau1age so ~light as to he 
practicaJly negligihle. 'l'he ru tio of los::: t<i tlu· vnluc of the. ti1nber 
protected: allo\\·iug that it i..; \\·orth $~ per thousand f0<·t: "'as about 
as 4 cents to $1.000. The c•ntire cu~t of National l•"orc"l ad1uini::-,trn
tion ,Yns equiYalc11t ton charge of 011c-thira of l pt·r <:t>n l on tl1c value 
of the tirnher protectcd-surc]y a cheap in:::inratH·c rate. 

This inununity fron1 fir<>s must he ascribP<l <'hil·Av to the 1es11lts of . . 
the consi~tent cfl'ort~ n1ade in the past to i11for1u the puh]ic as to the 
danger of careles~ness in the use of fires in the I•'orest and to tlH~ rc<'
ognizc<l necessity of ,·igilance to put out ~n1all firl'S. "\\7ith reaso11al,le 
cooperutiou on the part of the public to pre\'eJ1t fire.½ and reasonable 
pro,ris-ion for discoY<>ring and fiuhtii)g fire•:, ,vlH·n they start, really 
heavy losses are entirely preventable. 'I'he ~vid1! ·pre,ud forest fires 
of recent n1onths are a case in point. Relatively little dan1age \\' as 
<lone to the National Forests at. a ti1nc ,vheu the air "'as thick ,vilh 
~moke al1nost fro1n the .1\tlantic to the J>ucific coast, and 111o~t of 
the Xationu1 Fore:;t loss "·bich "'as Rufl'ercd, n1nonnting 1o perhnp-; 
$1,000.000. \\·as due solely to the fa<'t that the area to he protec:{ecl 
i~ so ,·astl,r out. of proportion to the rc~ources at the dh,posnl of the 
Itorcst Service. 

'ITIE ~ l:El> OF l'lU\'ATfl J•OR!:STRY. 

In its application to the 1nanagemC'nt of privnt<' hol<ling::- forestry 
ltas lagged far b<.·hind ils rcror<l of progrc'-is on the NationaJ ll'orc~ts. 
,,'ith n fnst-<li1niui~I1i11g tin1bf'r '-iupply uIJd stcnclil_v rising l111nher 
prices the ,·ast bnlk of our cutting is <lone destructively. 1'his is a. 
rnatter "·hich ~erio11sly c:on<'erns the p1tblic ,v<"lfurc. 

Ten years ago the l )epartrncnt of Agrirultttr<' offered, in pursu
nn<'e of investigations in for<1stry, nnd in ordc-r to dis~c1ninale n 
knov.·le<lge of in1proved " 'ays of honclling forC'st lands, to cooperate 
"'·itl1 prjvate o"·ner<, through <>xp,,rt a<lYiC<' nn<l nssistanc·e i11 planning 
and puttjng into practice fore<;t managcJnent for- th<'ir holdinw. The 
investigations thus n1a<lC" poss11Jl0 ,vert' of th<• first importnnce. But 
for th<'n1 the ({ovrrnment "'onlcl hav<> hE>en aHog<'ther nnprcparecl to 
undertake six years later tl1c !-lCi<'ntific n1anagc1nent of the National 
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Forests. They were in fact tl1e foundation and ~irtually tl1e begin
ning of practical forestry in the United States. 

This offer has never been withdrawn. The ,vork which its ful
fillment involved was the chief cause of the rapid growth of the For
est Service between 1898 and 1905. Since 1905, 110,veYer, the necessity 
of providing first of all for the needs of the National Forests has com
pelled curt ailment of expenditures for general investigations, since 
neither men nor money haYe been available to carry them on. 

The following table shows the number of applications received eacl1 
year since July 1, 1898, and the total areas for wl1ich examinations 
were asked and made. There is added also a statement of the expendi
tures of the Forest Service for all purposes other than National 
Forest worlc during the same period. 

, .Acrea&e for Acreage for Expended 
Number of for other 

Year. atplie&- wbic as- which ex- than Na-sistance Wa.5 amlnations tional Fore.5t ons. asked. were made. work. 

1899 .............................................. 123 1,513,592 400,000 $28,520. 00 
1900 ................................... .......... . 35 964,450 878,670 48,520.00 
1901. ............................................. 38 288,555 788,890 88,520.00 
1902 .............................................. ~ 1,904,476 1,620,600 172,182.17 
1903 .............................................. 94 947,0-17 421,172 262,566.42 
1904 .............................................. 136 3,878,930 340,612 272,809.19 
1905 ... .................. . ........................ 167 1,447,272 505,383 340,953.32 
1906 . ............................................. 160 770,0'23 2,083,189 234,400.54 
1907 . ................................ _ ............ 91 283,176 808,638 262,175.89 
1908 . ......... .. .................................. 57 998,576 203,714 297,840.40 

i 

It would appear from the figures that there has been a decline since 
1905 in the number of applications for assistance. This has not been 
the case, since the figures r epresent only the formal applications. 
There has been a steady increase in the number of informal applica
tions, but many of these wer e not encouraged to fill out the necessary 
blanks, since neither men nor money were available to make tl1e 
examination. 

Tl1ere is urgent need to enlarge this work. Tl1e time is ripe for a 
widespread talcing up of forestry by private o,vners of timber land, 
large and small, if the Forest Service can be in a position to guide 
and assist a general movement through fulfillment of its offer. 
Kone of the National Forests is east of tl1e 1vlississippi RiYer, and 
nine-tenths of the expenditures of the Service are on behalf of the 
National Forests. It is a national duty to protect and put to best use 
this great resource which is directly under the charge of the Govern
n1ent; but it is no less a national duty to pro1note in the East the 
spread of methods tl1rough whicl1 this part of the country also can 
preserve its forests. 
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The ncti,~ities of the Service fall unclcr the 111ain head~ of Nnt.ional 
l◄"ore~t. ad1ninistration, l•\,dcral nncl State t:oopcration) an<l Ch:nerul 
in ,·estiga tions. 

NATIOX.\J, FORF.sr ,\DMl::S-JSTR.\TIOX. 

Tl1c nurnher of Kntionnl l1'orests under a<ln1inistrt1tion nt, the he
ginning of th~ yenr \YtlS l<i!•~ :ln<l at. its clo.sc. IS~. Jn hoth ca::.c~ the 
oHly Nntionnl ltore~-,t not under adn1ini:,tration ,,·as th<' l.,.i11p1illn. in 
Port<) Itico. ' fh<• ad1nini~trntive, <•xe,·utiv", a1Hl protc·ctivP fore•,· 
nnn1hcred l,51~ nt the beginning of tho year, un<l l,HUl nt. the encl. 

Certain lands ,vithin Xlttional }'orest::: are ,·uvered hy unpcrft•c;led 
clain1s. l Jn<ler the genf'rol lancl lu,v such c.:lnin1:, ,·an he initinte,l only 
under the n1ining lu,vs, or for land "·hich is found by the • 'ecrct11ry 
of .. \gricult.urc to be ehieHy Yal11uble for agriculture, urnl \Yhic·h i:; 
reco1nn1eude<l by hin1 to the Secretary of the Interior for li~ting for 
settlernent and entrv. Clnin1s initiatecl hrforc the Xational I1'nrc t, • 

\T"ere created, 1nining claims, und clairns for ugricultnrnl lancl li-.ted 
as abo,Tc n1a.v he perfe,:tccl in exactly the san1e nutnnPr HS C'lni,ns for 
lands outside of the For~t. .\ll quc:::tions of con1plinnce "·ith the 
laud la""s are by la"· "·ithiu the juri:-:diction of the l)epart111ent of the 
Interior. Since the duties of the I◄'ore"-t officers require! thcn1 to be 
fan1iliar ,vith the land en1bracecl "·ithin Xutionnl I◄"c.>re:-.t c.:lui1ns, the• 
Rerretary of the Interior has recptcstccl this I>cpurt1nent to 1nake 
rc>ports of such conditions. an<l ('ongre..-,~ ha::; authorizctl the I~"'orP-.;t 
S<>rYice to assist the l)cpartuH•nt of the IntPrior hr H!,<'ertaining nncl 
rl'porting the actual facts on the groun<l. since fe,v li~orcst rangers 
have a pra,·lic-al kno,Yledgr of n1i11ing. thL• l•'orest ~,•r,·ice hn-; cnllerl 
to its assistance geologi:-;ts fron1 the l Jnitcd Stntes (~cological ~urvc>y, 
and ha:; rrnploy<'d 1nining <'11£.{inc•ers und prac:tic-al 1niner:s to 111akl' 
reports npon n1iuing clain1s. l)uring the past year r<>ports ,vcrl' n1ude 
to the (iencral 1,anJ Office on 1nore thnn H,000 ,·lai111~ for lands in 
National Forests. Of such reportg 7G pE>r crnt" ere fa Yorable. .\ ct ion 
hy tl1e General Land Oflice, ,vhich resul ted fron1 reportg 1nade for 
s<•Yc>ral years prc•vious. rrsu lted in the <·ancc>llation of invalid clai111s 
to jQ,000 acres of land bearing over :1:30,000,000 feet of n1erehu11tnh]o 
ti111l>er. ]~,·cry precaution is taken to a, 01d injustice to those hoJdin~ 
clai1ns. The c-lnin1s ,vhieh have been canecl<'d by tli<> DeparlJnt>nl of 
the Interior are those "hich ,vere n1a<le for sJX'<'ulati,·e purposes, n11tl 
not for the pern1anent <levelop1ncnt of the lauds. This "'ork of 
cxan1ination is procluring goo<l results and is pron1uti11g tho hona ficlc 
<levelopment of fanns and n1ine'3. IL increases 1hr burdens \,hich 
rest upon the National I~"'orcst force, but the <'Xpcnse to the Gov<.>rn
ment orcasionecl by such examinations is repaid 1nany titucs by the 
land and timber saved from speculative and frandnlcnt elai1ns. 
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Examinations of lands un<ler tl1e act of June 11, 190G, led to the 
listing for settlement of about 240,000 acres of National Forest land. 

The an1ount of National Forest timber sold during the year "·as 
slightly over 386,000,000 feet, or 11ot much oYer one-third the amount 
sold the previous year. The falling off was directly due to the refus
als to make large sales. Under such sales the actual cutting is al
lowed to extend over several years. The amount of tin1ber cut and 
paid for during the year, however, more than doubled the cut of the 
previous year, ,vith a total of not quite 393,000~000 feet. The receipts 
from tin1ber sales were about $850,000, as against not quite $670,000 
for the previous year. In addition there was cut under free use over 
130,000,000 feet of tin1ber, -valued at about $170,000. 

Reforesting of large areas of the National Forests is called for pri
marily in the interest of the water supply of the ,,rest, but also, 
though less pressii1gly, for the sake of an enlarged timber supply. 
Broadcast sowings were made during tl1e year in 27 Forests, in 8 
States, to test by experiment the extent to which reforestation may 
be hoped £or through the use of this 1nethod. The National Forest 
nurseries in which are being grown stock for transplanting were 
enlarged and about 700,000 trees " 'ere planted. Over 2,000,000 trees 
will be ready for planting in 1909. 

The beneficial results of regulated grazing, shown in a decided 
betterment of much of the National Forest range, made it possible to 
increase the allotn1ent of stock: on a nun1ber of the older Forests. At 
the same time investigations in range in1pr0Yen1ent througl1 reseed
ing, new methods of handling· stock, the eradication of poisonous 
plants, and the destruction of prairie <logs l>rougl1t in1portant prog
ress toward still better future use of the }forests by stockmen. The 
developn1ent of " 'atering places is another means that is bei11g pur
sued to the same end, while the killing of predatory wild animals by 
Forest Service hunters saved tl1e stock1nen losses probably greater 
than the entire amount paid in grazing fees. This amount was oYer 
$960,000. Through the enforcen1ent of quarantine regulations and 
the distribution of blackleJ vaccine other losses from disease "'ere 
prevented. 

FEDERAL .ANO STATE COOPERATION. 

At the request of the Secretary of ,, ... ar, supervision of the snle of 
mature and dead timber on the Fort Wingate i{ilita.ry Reservation, 
in New Mexico, was undertaken, and exan1inations were made of 
the tin1ber on tl1ree eastern reservations for ,v hicl1 forest manage-
1nent is contemplated. Througl1 an agreen1ent with the Secretary 
of the Interior, I have undertaken that the li'orest Service shall 
assume charge of the management of forests on Indian reservations. 
Under tl1is agree1nent the Forest SerYice has assun1cd cl1arge of log-



HEPOHT 01'' 'l'lfB SE<"'RHTARY. 81 

•ri11cr and n1illin°· tht• tin1IH•r 011 the ~lt:J10111in,·l' lnclian l{c...,cr,·atio11, ~ ~ ,0 

i11 '''i::-c«n1::-,in. 
Cuopcl'ntiv1.• ~tatc fort•s t !'ltn,lie~ \\'ere cnrricd 011 ,Yith J~Pntut"k.V, 

Ne:\\· II:1111p-.hirc. 1u1tl Illinoi::; . .1111d advi<·P " 'a~ giv<>IJ on n·,p1<•~t. co11 -, 

ccrHing for(•-.t, t.1xutio11 and othl'l' n1nttPr of lt>g-i~lation i11 111a11_Y 
:--:ttttP:--. i1u.:ludi11g .A.laba111n. \Yh<'l"l! a ('OlllJircl1<.'t1Siv1.• fore t. la,v \\'as 
1.111act c, l. 

J\ l'tll'cful ~tudy of fnr<•::l, \\'Ht~r • .tnd lalld c.oru1itinn:- in th<• ~ottth-
1•1·u ~\ppulnehiau :n1d '''hit<· ~lon11taiu ::-: a11thor·iz1•d l1y ~pi•c-ial ap
propriation of ( ;ongt·e.::s. tltadc "l,•arcr the ind11. trial and .-•cono111i<· 
ituportauct! of forc~t prc::,ervutiou in thc,c r .. giou:-:.. fol' thl· sake "f 
tin1hc1· :-:.upply, ,,·atcr ancl po\\'cr suppl_v, uavigation, ancl the control 
of f k,o<l::-. 

'fl1rough cnopcratio11 ,vith pri\'atc o\\·11crs i11vc:,tigutiuns in fol'1•~t 
111anag1.•nH~nt aud forc::,t planti11g ,,·ere- continul•<l. It ,vas po::-.s ihl1• 
lo 111ake ficlcl exu111inutions of onlv alio11t 0111•-fifth of the total 

• 

acreagf• for ,vhich udvi<'l' co1u·er11ing fort•s t nuu1agc1nc11t " 'ns ~ought. 
1~v<•ry tract of la11«1 011 ,,·hi<·l1 tht> 1tcl,·il'e of tln· ~ervi<'l' is applied 
hc.•r·o1ucs a valuable· (•.Xp<•rinH•nt in practi1:al fol'e:--try. 'l'hc total urmt 
fot' ,rl1i<'li exun1i11ations l1avc l,t1Pt1 n1nd1: it1<·c· cooperation \VU!-< Iir:--t 
offered is uearlv 11.000.000 acre•~. aud 011 t11<,rl~ titan thr~l.••fonrtlts of . , . 
thi-; ~01n,• fo1·1n of forp::-,(ry is no,,· in ac·t ua l }>l'act ice. 

'l'Jic !Studies in " ·ood preser\'a(ion and i11 the- :,trcugth an1] physical 
JH·opc•rtie..:; of <lifl'<>l '('lll ki11ds of " 'ood HHtint:1i1u•d tht• po: itiou of the 
l;orc•:;t Rl'rvic:e as l<·ader tu,,·ar<l 1nor<' c·cunorni<'al ll ~c of \\'001l 11111-

tPt·ial. Special attP11tio11 ,va~ giv1•11 to \\'orking 0111 fll'uc(i(·ithl .. 
Iu<•thods for treating furu1 tin1her~ in s111all qunntiliP~. Htudit':-. i11 
,Yood pulp 1nukiHg sho\\' f'd thut a 1nC'1·,·hantahll· J>lllp can be u1adl• 
front J,'.; \YO<>lls not co1nn1onl!· u :--e<l. ~\long nutny othPr lines al :--o 
data \Y<!l'" gathcrc,l looking to lwtt<·r k.110,vl(•<lgP a11cl c·ontrol of our 
I~'orests aucl h<>tl<'.l' 11se of their produc·ts. .\t the ~nn1e tin1c, the• \\'ork 
of 1,ringiug to t1H· atteution of th£> public thl' kno,vledgc guther<'cl 
for the ll~l' of the p11hli«· " 'as vi~oro11sly pro:::.e<·11tc<l. 

BUREAU OF CHEMISTRY. 

'fh<' report of the> C'hC'n1ist, r<'<'Ords th<' progr<'~S 1nnd~ dnring th<' 
fir,t y<'ar of the ex<wC'ntion of the I~"oocl nnd l)rug-s .\<!t. rrh<' ,nnnifo1<1 
di1Ti<'11ltics in the organi½ution an<l ina11gnration of su<'h n " ·ork nrc 
apparent even llpon ~up<'rficial consi<l<'ration of thC' :-;uhjC'ct; an<l, 
,vh<.>n on<' c-onsi<lt•r:-, the S<'ieut ific prob]cnls in, olvecl, the nceP"Ssity of 
training the 1najorit:v of thC' incrcnsecl force', ,vhcthv.r sci<'ntists or 
inspPC'tors, and the clonhlc duty of "i<'curing j usti<'c for th<' mnnu
fact urcr nnd the consumer a]ikC', it is a ppureut that it i::; lhc purl of 
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,vi::;<lom to make haste slowly, particnlarly in regard to son1e decisions 
,Yhich are especially far-reaching i11 their effects. In putting the law 
into operation, eYery effort has been 1nacl<' to aYuicl "·orking hard
ship upon any one. The decisions of the Boartl of Food anLl Drug 
Inspection as reached have been issued in a series of l<>aflets and have 
been widely distributed to n1anufacturers, <lealPrs, and importers, 
that they 1night be a,vare of the attitude of the Depnrt1uent in regard 
t o the points raised. ..\ t the same tin1e 1nuch of the moral effect of 
the law depended upon a Yigorous enforcement of its proYisions, and 
such enforcement was plainly due the consun1er for the protection of 
his health and his purse. It l1as been the endeaYor of the J)ppart1neut 
to pursue a purely impartial and equitable course, giving due weight 
to all of these considerations. 

INSPECTION UNDER THE FOOD .AND DRUGS ACT. 

A statistical staten1ent of the samples taken and analyzed. seizures 
made, and prosecutions brought conveys J)ractically no idea of the 
volun1e of work inYolved or the effect produced on the quality of 
food products. The number of branch laboratories ha& increased 
fro1n 6, examining only imported products, to 21, analyzing both in
terstate and foreign samples. These laboratories are located at the 
following points, selected because of the control afforded inter
state commerce: Boston, Buffalo, Chicago, Cincinnati, Den Yer, 
Detroit, Galveston, Honolulu, I{ansas ( 1ity, ~Jo., NashYille, :N" e,v 
Orleans, New York, On1aha, Philadelphia, Pittsburg, Portland, 
Oreg., St. Louis, St. Paul, San JTrancisco, SaYannah, and Seattle. 
The number of inspectors was increased during the year to 39 and 
approximately 13,400 samples have been collected and distributed 
among the brancl1 laboratories and to the DiYi::,io11 of I◄-'oocls and the 
Division of Drugs of the Bureau of Chen1istry. ln5pectors art~ 
assigned to the branch laboratories and to such other points as nfford 
an advantageous situation in regard to the inter-.;tnte distribution of 
supplies. Of the san1ples analyzed and found to be adulterated, 814 
were found to have been collected under such conditions that prose
cution could be brought. Data in regard to snrh cases are checked 
first in the Division of Foods or the Division of Drugs of tl1e Bureatl 
of Chemistry at 1Vashington and then are referred to the Board of 
Food and Drug Inspection for recon1n1endation and r eference to the 
Departn1ent of Justice for legal action. 

In addition, the inspectors have collected data necessary to institute 
• 

proceedings for the seizure of 86 shipn1cnts for confiscatio11 by a 
process of libel for condemnation. The shipn1c>nts include cider, 
honey, coffee, flour, canned fruit, sirup, 1nolasse~, wine, n1eal, beer, 
vinegar, stock: feed, and canned vegetables. These sPiznres usually 

• 



REPORT OF THE SECRET.\RY. 83 

repre~ent. largo quantities of the products, as, for cxu1npl<', 13:, barrels 
of ci<ler, 40 cases of coff~e, 2,2-10 sueks of flour, or 1,078 barrL•ls of 
,vine. 111 son1e cases the ship1ncnt ,Yas destroyed, for instuneP, 8'1: 
bags of coffee colored ,Yith lead chro1nntc. In 1nany otl1er tases, 
\Yhere only n1isbranding is involYe<l and this 111ay be correctc<l by re
labeling, the goods are returned to the o,vncr upon pay1uent of costs 
and the delivery of a bon<l not to dispose of tl1e product contrary to 
the la,v. This feature of the L'l,v has not proved unifor1nly desirable, 
inasmuch as the manufacturer l1ns in some cases failed to co111ply ,vilh 
the tern1s of the bon<l. necessitating an additional expentlit1tre of 
lnuor and n1oney for his reapprehension. 

In considering the volu1ue of ,vork acco1nplishecl by the inspectors, 
the difficulties attending the collection of interstate sa1nple:-; 1nust be 
considered, there Leing 1narked <liff erences bet \,ee11 the co11<.litions 
under \vhicl1 the State inspectors ,York au<l tho~e atten<ling the "·ork 
of the :B'ederal inspector. In the latter case interstate tra11snctio11 
must be sl10\vn and the sa1nples n1ust be identified "·ith the ship1nent 
receiYed at that particular time, collection 1nust Le n1ado in thfl orig
inal unbroken package, and it n1ust be sho\v11 that the good-, ,verc re
ceived by the dealer subsequent to January 1, 1U07. Further, the Fed
eral inspector is not clothecl ,Yith the police po,ver c-onferre<l by the 
State, an<l no penalties are laid for hindering a I◄ ... e<leral inspector in 
the performance of his duties. In tl1is connection attention shonl<l he 
called to the fact that the n1annfacturers h~t \e sho,v-11 a con1n1endable 
spirit in their attitude to,vard the inspectors, un<l the steady l-,YI'o,vth 
in cooperation of manufacturers ,vith the GoYerninent in the pure
food propaganda speaks ,veil for the s1>irit in ,, hich the inspector"> 
ha Ye done their ,vork as well as for the progressi ,·eness and honesty 
of the .. A .. merican n1anufact nrer. 

In addition to the collection of samples, the investigation of fac
tories an<l ,vork. in cooperation ,vith the chernists of the bra11el1 
laboratories in conducting special investigations haYe played no s1nall 
part in the activities of the inspecting force. The routine collection 
of sa1n1)les of n1isbranded whiskies ,vas supplen1entec.l by a special 
effort to locate large shipn1ents of the product n1anufactnrell fro111 
neutral spirits and 1nisbranded, under the decision of the 1\..ttorney
GenC'ral, as straight ,vhisky or blcndc<l whisky. Seizures have been 
made to the extent of 82 barrels and G,702 cases, action in regar<.l to 
the greater part of \vhich is pending, and libel proceedings haYe been 
requested affecting 625 barrels and 31,350 cases of food and drug 
products. 

Other subjects of special investigation by the inspecting force in
clude distilled colored vinegar labeled as pure apple or cider vinegar; 
durum wheat flour bleached and 1narkete<l nuder a brand that was 
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1nisleadiI1g as to quality; "'atered or udnltcrai<'d 1nilk entering into 
interstate comn1erce at certain large> centers~ edible gelatin as asso
ciated in its 1nanufacture ,vith the gelatin n:--ccl in the arts; and 
})ackages of cheese oYermarked as to ,veight. As the in:::;pector~ in 
the })resent year "'ill be called upon 1nore and 1norc to serve as ,vit
nesses in the courts, and tl1e "'ork of organization is no"' practically 
co1nplete, it is apparent that the inspection force 1nu~t be largely in
creased to insure a thorough eufo1·cen1ent of the la,Y. 

SPECIAL 1~00D AND DRUG lNYESTlGA'l'l0NS. 

'.FLOUR . 

.,_~ cooperative inYestigation in reg2rd to the bleaching of flour and 
the use of <lnrnn1 ,Yl1eat i11 flour n1illing "'US n11dertnke11 at the SL 
Paul, Cl1icago, and ,,rashington ]auoratories, ,Yitl1 the aid of the 
inspectors. In regard to the use of durun1 ,vheal, the leading 1nillers 
were intervie,ved, the co1npositio11 of 47 sa1nples "·as cleter1nined, uncl 
a study ,vas made of v;rheat n1ixtures affording infor111atio11 ,,hich 
had been much needed in regard to the branding of "·heat flour. 
Seizures have been made and juclg1ne11ts obt.ui11ed as to the 1nishran<l
ing of ,vheat flours ,vhicl1 were n1ixecl ,Yith Iionr fro1n durun1 ,Yhcat 
and labeled l1ard spring v.1heat flour. The investigation in regard to 
bleaching flour was 1norc extensive, as it called for a thorough study 
of the methods of gra<ling and . tl1e results of baking tC>sts, as ,vell as 
che1nical and physical exan1inations, Lefore a conclusion could Le 
reached. Over 1,000 deter1ninations haYe been nuH.le in this study, 
and the investigation is nearing co1nplelion. 

CANNED GOODS. 

Special investigations, combined ,vith factory inspection, ha,e been 
1nade in regard to the canning of pens and the 1naking of ton1ato 
lcetcl1up. In the former case studies as to the grading of the product 
in connection with the question of proper branding 11aYc been n1ude, 
and the effects of bleaching and tl1e causes of spoilage have been 
studied. The ketchup experin1e11ts ,vcre 1nacle at a factory offered for 
the purpose, and included il1e 1nanufacturt.=i of ketchup ,vithout pre
servatives, the causes of spoilage, the length of ti1ne elapsing both 
before and after opening ,vhen spoilage ,vould take place, no pre
servative being present. Studies ,verc also made of tl1e antiseptic 
value of the spices, sugar, and vinegar en1ployed. J\fethod::; of 
1>rocessing ,vere also studied, and con1n1ercial brands were exan1inetl 
and compared ,vith the ex:1)erin1ental proclnct. In connection with 
these studies it is of interest to note the increasing- i1nportunce of the 

.. 



REPORT 01!~ THE SECRETARY. 85 

n1icroseope in the detection of adulteration, tl1e presence of bac
terin, fungi, and other signs of fern1entation and decay being easily 
llen1onstrable lrr 1nicro-chemical exan1ination. 

~ 

DRUG JN\.ESTIGATIONS. 

The inYestigation of imported drugi:; in,olYed the examination of 
568 san1ple8, repre::,enting 1nany phases of adulteration and 1nisurand
ing. Illustrative of these 1nay be n1entioned dandelion root, adulter
ated \Yith 20 to 40 per cent of sand a11d ::,mall pebble::, ; belladonna 
root, highly adulterated ,vith poke root; callendula flo,vers. colored 
" ·ith saffron, iinported for the purpo::;e of adulterating saffron after 
its importation; and n1edical preparations accon1pa11ied by circulars 
containing false or n1isleading staten1ents. 

The e:xan1ination of chen1ical reagents <leliYerecl to the Bureau of 
Chemistry is a Yery important item, underlying as it does the accu
racy of the analytical ,vork, and 1narked improve1uent has been 
effected in the quality of the che1uicals delivered. 

:\flSCELLANEOUS INYESTIGATIONS. 

N un1ero11s other inYestigations are in progress which arc calJed 
forth by commercial conditions or are rendered necessary by the 
exigencies of the administratiYe work. The following are selected 
for con1n1ent as illustrative of tl1e scope of the work: 

TANNING l'tIATERIALs.- The princjples of ta11ning, the quality of the 
final product, and the source of supply of tanning materials arc 
studied with a view to conserYing the oak and hen1lock forests from 
which these n1aterials are largely dra""n, as well as to in1provc the 
finished product. Other sources of tannin are investigated, and 
the desirability of establishing extracting plants in the vicinity of the 
ra,v supply, thus enal>ling the tanner to use other parts of the tree as 
well as the bark ,vithont an increased cost of transportation, has been 
suggested. Investigations of the Bureau have shown that there is 
sufficient tannin in other parts of the tree to \varrant its use, but not 
its transportation in bulk. 

POTABLE ,vATERs.- The extent to which mineral waters are being 
used rendered an examination of these products as they enter into 
interstate commerce advisable. Exan1inations accordingly ,0verc n1acle 
of san1ples obtained at the sources of the waters and also as brought on 
the market. While it would be unfair to in1ply that the majority of 
these ,vaters are sophisticated, nevertheless it has been found that a 
goodly number are contaminated in handling, as shown by the bacte
riological findings, or are not true to label. The latter is especially 
apt to be the case in regard to 1nineral waters, the content of special 
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constituents supposed to have medicinal Yalue being Yery sn1all. As 
bottled waters are <lepended upon for special purity and for use in 
illness, it is plain that a l1igh standard should be n1aintained and 
the product should be true to label. The object of the investigation 
under way is to assure the public that potable waters in interstate 
comn1erce may be depended upo11 in these particulars. 

U NFER~,IENTED FRUIT JUICES.-Experi1nent::; i11 the 1nanufacture of 
unfermented fruit juices without the use of preservatives have been 
conducted on an extensive scale. Tests of metl1ocls of n1anufactnre 
and of storage in glass, in tin, and in \Vood, including shipping tests, 
have been made, and it has been positively proven that palatable 
beverages may be made and n1ay be kept by sterilization by heat only. 
This work is of interest both to the manufacturer and to tl1e farmer, 
who can make profitable use of fruit products not marketable and 
which in most cases go to waste. 

DISTILLED LIQUORs.-The manufacture and handling of distilled 
spirits was studied in detail. This work included an inspection of 
the large distilleries of the country and the inauguration of experi
mental work at a Kentucky warehouse, where 60 barrels received 
from various distillers were set aside to determine the effects of 
various n1ethods of treatment. Other phases of the investigation 
include careful studies of the methods of analvsis and the deter111ina-, 

tion of the composition of American whiskies, based on a large num-
ber of sa1nples obtained from the principal distilleries of this country. 

I-IoNEYs.-A cl1en1ical and 1nicroscopical study of l1oneys of kno,vn 
origin and of comn1ercial honeys had a direct bearing on the questions 
arising under the food law in regard to interstate sa1nples. Careful 
studies of methods of analysis were made :for t11e determination of 
adulterants, and t11e n1icroscopical studies serve to identify the l1oneys 
as to their source by ascertaining fron1 the pollen grains prese11t the 
plants visited by the bees, the labels generally stating that tl1e honey 
is from some particular floral source. Seizures of l1oney containing 
invert sugar and glucose have been made, and the data obtained in 
this investigation were needed for practical application. 

LEMON EXTRACTs.-Claims n1ade in r egard to the large quantities 
of lemon extract i1nported, especially from Italy and Sicily, coul<l 
not be substantiated otherwise than by a study of the conditions under 
which the product was made, as it ,vas clai1ued tl1at certain variations 
were due to local conditions. The lemon-oil industry in Sicily was 
accordingly investigated and the e:xl1austi, e line of san1ples is now 
being analyzed. The data thus afforded will solve the })roblem pre
sented by this line of imported goods. 

CoMl\-fERCIAL ALCOIIOL.-Thc study of the n1anufacturc of industrial 
alcohol from the \vastes of the farm and of sugar-producing plnnts 
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has been inaugurated on a large scale. ..A. plant manufacturing 75 
gallons per day has been installed, and experi1nental runs, using corn, 
melons, small fruits, canning wastes, etc., will be made on a co1nmer
cial scale. From tl1ese experiments it is expected that calculations can 
be made as to the comparative value of different ,vastes and 1naterials 
for this purpo:se. 

"\\TORK IN COOPERATION ,vrTH OTHER DEP ARTl'lfENTS. 

While special investigations have for many years been conducted 
in cooperation ,vith certain Departments, the practice of referring 
miscellaneous samples to the Bureau of Chemistry for analysis is 
constantly increasing, and there is hardly a Department for wl1ich 
some work is not done. The leading lines of cooperation are as 
follows: 

A wide range of contract supplies, principally for the Bureau of 
Engraving and Printing, the Isthmian Canal Commission, and the 
War Department, are examined. The extent of the saving effected 
by tlle chemical control of articles delivered under contract and the 
raising of the quality of the supplies becomes more apparent with 
the progress of this work, and the analyses of paints and inks for the 
Bureau of Engraving and Printing have increased 50 per cent in 
the last year. The new work· for the Isthmian Canal Commission 
promises to be especially effective, as ,vithout it the officials would 
be entirely at the mercy of the contractor were the goods delivered 
before inspection. 

Two important lines of \York conducted in cooperation with the 
Post-Office Department include paper investigations and assistance 
given in excluding from the mails certain fraudulent material, espe
cially proprietary and patent medicines. Besides the tests of deliv
eries of paper for the Post-Office, similar tests are made for the 
Public Printer and the Bureau of Engraving and Printing. The 
actual testing of the samples is supplemented by research work look
ing to the improvement of the quality of paper and the methods of 
1nanufacture and to the conservation of the raw materials. Specifi
cations are being prepared which, it is believed, will greatly reduce 
the cost of the Government paper supply without any injury to 
quality or the permanence of the records. During the year a labora
tory was established at Dayton, Ohio, in order that papers for the 
Post-Office Depart1nent 1night be checked in the vicinity of the n1ill 
and the supplies be made to agTee ,vith the specifications before 
<lelivery, thus saving annoyance to the manufacturer and tl1e buyer. 

In regard to the drug work it is believed that the centers of propa
gation of fraudulent remedies and "ture-alls" have been broken up, 
and that in time this far-spreading evil ,vill be practically destroyed 
so far as the mail service is concerned. 
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In collaboration ,vith the Depart1uent of ,J ll'>iicc inYestigations 
have been made in several localities, especially at ... \.nacon<la, Mont., 
and Duckto,vn, Tenn., in regard to the injnry to vegetation and li,·e 
stock by the ,vaste products fro1n smelters. The contamination of 
the air by arsenic and sulphur dioxide in tl1e 8111oke en1itted, wl1icl1 
injure t}1e trees and vegetation, and the danger from lead, zinc, and 
copper in tl1e ,vastes thro,vn upon the land or into tl1e strea1ns have 
been made the subject of scientific inquiry. The results are used by 
the Departn1ent of Justice in bringing prosecutiolls for injury to 
public lands. 

BUREAU OF SOILS. 

To the Bureau of Soils is intruste<l the study of the soil 1·esources 
• 

of the United States. There are three i1nportant steps in such a 
stu<ly. The first is to ascertain accurately by actual field investiga
tion the extent, the location, and the boundaries of each and every 
distinct soil type in the country and to state its actual condition and 
efficiency as a factor in the annual production of new agricultural 
,vealth. This work is being accomplished tl1rough the ~oil survey. 

The second step is to ascertain those properties of soils, pl1ysical, 
chemical, and organic, ,vhicl1 render each soil fitted to continue to 
produce profitable yields of crops, and to ascertain by "'hat 1netl1ods 
of cultivation, crop rotation, and fertilization the efficiency of eacl1 
soil may be n1aintained and increased. This ,vork is being <lone by 
the laboratories of soil physics, soil che1nistry, an<l soil fertility. 

The third step is to study all processes by ,vhicl1 the actual soil sub
stances are wasted or their properties essential to c .. ·op production are 
impaired, and to devise 1nethods ,vhereby such ,vaste and irnpairment 
may be decreased or totally prevented. This work is being done 
througl1 the investigations of the greatest source of soil wastage
soil erosion. 

SOIL SURVEY. 

Tl1e "'ork of the soil nurvey was actively begun in 1890, when Con
gress first appropriated 1noney for the purpose of n1aking soil sur
veys. Since the inception of this ,vork: there have been surYeyed 306 
different areas in 44 different States and 2 Territorie::;, exclusive of 
oue area in Porto Rico. A soil survey is no,v in progress i11 one of the 
two remaining States, and one ,vill be completed during the present 
fiscal year in the other State. 

A total area of 157,078 square 1niles, or 100,529,!>20 acres, has been 
included in this " 'Ork, and the Bureau of Soils 1naintnins a field force 
of 62 men, ,vorking in ditl'erent_parties and completing detailed work 
in about 60 different areas, covering a total area of approxin1ately 
40,000 square 1niles each year. 
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In addition, reconnois~ancc :'snrvey5 of 13:,.ooo squnrc 1niles annu-
ally are being conducted in the Great Plains and in the .. A.p1)nlachian 
]\,fountain and Plateau regions . ._ 

There are on file at the office of the Bureau of Soils reque::,t~ for 
478 ndditional soil ~urveys, covering nearly ,300,000 ~qnare 1nile~ of 
territory . 

• !\. soil filll'Yey detern1ines the. exact character of the Yarious :::oi]:5, 
and their location and extent in each area is studied. It alc:o ascertains 
their present u~e and capabilitir::, by l)er,onal obser,·ation of the field 
force and the report of practical far1ner~ O\\·ning and opcrat,ing the 
soils and the far1ns inYestigated. It sun1n1nrize.., all of the preseut 
knowledge of these soils, whetl1er obtained fro1n the far1ners ,rho 
are cultivating them. from the chen1ical! phy~ical. ancl fertility i11-
vestigations of the Bureau's lahoratories, or fro1n the experin1entnl 
and research work 0£ the various State institutions coneerned. It 
also enables all soil investigators and agricultural experi1ncnter:-.. as 
" 'ell as the farn1ers, to 1nake direct con1parisons bet,Yeen the> soils of 
any one locality and of all others in the United States. It presents 
an unprejudiced statement of fact. concerning each --oil and its use~ 
in each area, and. ,vherever possible, also foreca st :s an<l advise-., addi 
tional and 1nore profitable occupation for each soil. It prf'scnt:-. to 
the far1ner a statement of what the full capabilities of his soils are 
and of the crops produced and methods of cul ti va tion and soil n1a11age-
1nent employed througl1011t the region in the successful handling of 
these soils. It gives to the investor and the ho111e seeker those state-
1nents of fact concerning soil and agricultural conditions ,vhich are 
essential to insure safe investment and a satisfactory ho1ne. It call~ 
attention to the undeveloped soils ancl their capabi1itic'3 aH<l the lines 
of their safe occupation and profitable development. It sc>r,·es as a 
summary of the best that is kno,v11 about soils nnd n forecast of tho 
best that can be discovered. Sucl1 service is essential to the iudi
vidual ,velfare of the citizen ancl to the ,vell-balancccl. -;ysten1atic de-
vclopment of the National soil resources. 

• 

The irnportance of the soil survey as a factor in N' ational clev<:'lop-
1nent may be judged from the fact thai the value of the annual l)rod
ucts of the soil has now reached $8,000,000.000, and in the conservative 
estimate of the experts of the Bureau of Soils this st npendoui; an1ount 
1night easily be doubled ,vithin the next twenty years through a con1-
plete comprehension of the full capabilities of soils no,v cnltivntcd 
and the discovery of the proper uses for soils not now cultivated. 
Such an undertaking is worthy the careful consideration of all '"ho 
desire the present achievements of American agriculture to be sur 
passed by those of the immediate future and by nll ,vho desire to pro
vide a secu11e foundation for all the industrial activities of the Nation. 
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The necessities of that population for which the United States must 
provide under normal conditions of increase of population demand 
that all agencies leading to the increased efficiency of soils should 
be fostered. 

WHAT THE SOIL SURVEY HAS ACCOMPLISHED. 

The record of the practical accomplisl1ments of the soil surveys 
can not be told in figures showing the area covered and the breadth 
of distribution of the different surveys. The interests served-the 
agricultural development obtained by these surveys-furnish a better 
basis for estimating the value and importance of the work. 

vVI1ile the European countries have been debating the possibility of 
such investigations in their own regions the United States has covered 
a territory greater than many of them possess. And yet the total area 
covered by detailed soil surveys in the United States is a little less 
than two-thirds that of the State of Texas. Compared with the ac
complishments along these lines by foreign nations, the progress of 
soil-survey work in the United States has been rapid. Compared 
with the vast continental area yet to be covered and with the demands 
made upon the Bureau, it has been slow. 

In the New England States the soil survey has aided in the de
·velopment of the tobacco industry in the Connecticut Valley, in the 
reforestation of mountain and hill lands in New Hampshire, and in 
the study of the exceptionally valuable potato soils in northern l\iiaine. 

A complete soil survey has been made of the State of Rhode I sland 
for tl1e use of the farmers of the State and of the experiment station. 

In New York State tl1e soil survey is cooperating with the State 
~ollege of agriculture, and the reports are used as a basis for agri
cultural and horticultural surveys by that organization. The chief 
problems are those of more intensive farming in the region of the so
called " abandoned farms " in southern New York, the extension of 
the grape industry through central New York, and the outlining of 

. the lands peculiarly suited to the production of alfalfa in all parts 
of the State. 

In P ennsylvania there is a strong demand for additional soil-sur
vey work in connection with the work of the State college of agri
culture in determining the crop adaptations and fertilizer require
ments of the great variety of soils found within the State. 

In Delaware, ~faryland, and Virginia the soil survey is aiding 
in the development of the trucking industries along the Atlantic 
seaboard, of the dairying and live-stock industry in the Piedmont 
section, and of the fruit industry in the mountain lands. The further 
development of all these industries depends upon a thorough knowl
edge of the soils and of their ability to produce the dift'.erent crops 
suited to these different sections. 
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In North Carolina tl1e Bureau of Soils is cooperatjng ,vith tho 
Stnte dcpartn1ent of agriculture, an<l that institution is follo,ving 
the work of the f;Oil survey by establishing branch experi1nent ~ta
tions in such localities a !:> ha ,~e been coYered by the soil surYcys. 
'fhe Bureau of Soils is aiding in the <leYeloprnent of the s,Ya1np lands 
which l1ave been anc.l are to be draine<l in tl1e eastern part of the 
State; in the developn1ent of the Piedmont c;ection of the Stnte, ,vhere 
the preYention of ::;oil erosion is an in1portant proble1n; and is study
ing the fruit lands of the mountain section, and determining the 
relative proportion of land suited to fore-;try and to agriculture. 

In South Carolina the work of the Bureau of Soils is aiding in 
the extension of the trucking industry an<l the production of Sea
Island cotton in the coast section and in further cliYcrsification of 
far1ning based upon a thorough understanding of the soils of the 
entire State. 

One of the most notable accomplisl1ments of the Bureau of Soils 
is the develop1nent and extension of the tobacco industry jn southern · 
Georgia and nortbern li"'lorida, in ~\.laban1a, and in east Texas, 
" 'hereby the area planted to tobacco has been n1ore than doublf>d 
since the inception of soil survey \vork in the region and the profits 
derived by the farmers have been n1ore than quadrupled in the last 
six years. 

In the Central States the study of the corn soils and the separation 
of these fron1 the soils peculiarly adapted to wheat production is 
being conducted. In n-1ichigan and "\Visconsin .! study has been made 
of the sugar-beet soils and of the possible extension of sugar-beet 
production. 'fhe work of inYestigating the agricultural possibilities 
of the soils of the cut-over pine lands in 1Iicl1igan and "\Visco11sin 
has just been begun. It has been found that considerable areas of 
land ,Yell suited to agricultural occupation exist within these r cgio11s 
and that they need to be carefully distinguished fron1 other soils 
,vhich are practically ,vorthless for the production of annual crops

1 

but which in the northern parts of both of these States 1nigl1t ,vell 
be reforested. 

PROBLEl\1S IN THE USE OF SOILS. 

The great problem of the northeastern States is so to utilize their 
soils that they may produce upon an intensive scale those crops ,vhich 
yield large returns per acre, whicl1 have a particular market value 
in tl1e great seaboard cities, and ,vhich n1ay be produced practically 
,vithout competition from the more level central prairie States. The 
great variety of soils in tl1e northeastern States and the fact that they 
have been farn1ed for two centuries practically to grass and grain 
crops makes it necessary to show the farmers of the section that those 
soils have other higl1er values than tho production of the cereal crops 
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and hay. ....\.ny change wl1ich n1ay be Lrought nbout by this knowl
edge "·ill be slo"' and gradual, a11d it is necessary first to tlen1onstrate 
the desirability of such cl1anges a11cl then their po::;sibilities. 

In tl1e South Atlantic States the prohlems are si1nilar, except that 
large areas of unoccupied land still exist, and that the problen1 of the 
<lrai11age of a portion of these lands along tl1e coast and the detern1i
nation of tl1eir crop value is para1nount. Farther inland, in tl1e Pied
mont section, the prevention of soil erosion is one of tl1e cl1ief prob
lems. 

In the Gulf States tl1e deYelop1nent of special industries along the 
coast is sho\-vi11g uses for lands w hicl1 11a Ye previously been considered 
of little or no agricultural imJ)ortance, and lands once l1elcl at a 
non1i11al value for their timber stand no,v l1ave a greater Yalue as 
agricultural la11ds even after the tin1ber l1as been re1noved. This is 
largely due to the fact that their agricultural uses l1ave been sl10,vn 
by a number of ,vell-located soil surveys. 

rrhe proble1ns of the central prairie States l1aYe in general been 
well 1Yorked out by the farmers of tl1ose States, and, until econon1ic 
conditions in the United States change. the chief valne of the soil 
surveys in the different States ,Yill be to enable the fariners to coin
pare directly tl1e best 1netl1ods to be cn11)loycd in the l1andling of 
their different soils. The other in1portant proble1n is to determine 
the character of the soils in the vicinities of tl1e large cities, in or<ler 
that a local market-garden supply of vegetables and fruits 1nay be 
raised near to the point of consumption. The grca test proble1n of 
the Upper Lake region is to determine the extent of agricultural 
lands and their uses in the cut-over ti1nber belt. 

In the far vVest the opening of Indian Reservations and the ex
tension of irrigation systems annually n1ake available for agricultural 
purposes large tracts of land about wl1ich there is little or 110 inforn1n
tion, so far as the nature of the soil and its peculiar fitness for various 
crops is concerned. The cl1ange fron1 extensive grain far1ning to 
intensive 1nethods of agriculture in the fertile valleys of California 
and Oregon is likewise making available large traets of land tl1at 
under the changed conditions ,vill support a populat.ion n1auy tin1es 
as large as formerly. Expert k:nowledge of the i;oil and its power to 
produce fruit and truck crops is essential to mak.e sucl1 ,vorthy enter
l)rises successful. 

All ne,v tracts of land of this character are widely advertised and 
the cautious hon1e seeker avails hin1self of all inforn1ation that will 
enable l1im to make a wise selection of soil. In such areas ,vhere soil 
surveys l1ave been 1nade the reports are eagerly sought for, but the 
increase in the number of new and favorable localities in the fast
developing V\T estern States cn1phasizcs the necessit:v of 1naking these 
additional soil surveys if tl1e Department is to furnish this infor1na
tion to the farmer. 
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Iu <)rcgon nntl ,,,a hi11gto11, \\'li('J1' the r,•1n1J,·al of tlu! origi11ul 
for<'s l gro\\' lh hu ... progr,· "-Cd sutlicien(ly far lo pcrruit, tl1c fur111er 
t, enlf.ag• in :igricultur(•, th~ ..,oils hav" yi,·lded " 'f' II all llio'-C tru,·k 
.intl fruit crop :-; "·hich nr,• i11 ,,r,•ut dc111:1nd in th , .. \hi~kn 111i11ing 
di~tric(s . J\.1.lditi11nul :-:l ll'V('J urc need,~J iu lites · nurth\\'t1'- l1•1·11 

f <• l'P:--t c, l a r -•as to he! p tl11• pc11 pl,· t n a bet t c:r 1n1, lcrsta ud i11g us to j u~t 
" ·hat th11~c ,oils ,,·i ll produce. 

'l'hc I~nreau h:1, couti11ned a<·tive c.:oopel'at111n \\' ttlt th,, ll1?r·l11111atio11 
, ' (•rvi(' • in ~tn·vcying the ::,oil :- of the. vario11 }>l'1)j1•f•t~ unde1· 1•on

~tr11r tiou. 1'111 i:s like"·i--1_:. P:-"1'ntinl to lh11 (·,,111plc-t«' ::11,·<.:•'-- of these 
u11tlertaki11gs 1111 the part of tit· C io\'l! t 'Jlllleut to 1u11k1• lii1111cs fur tho 
pe11plc i11 " ·hat ul'e at pr~--ent ut·id \\'a ... te:::.. 

ni;coN~OI SANt'r ~Ull\'l;y OF THI, 01t1:.,T Pl,..\IN'S JlEO!ON . 

. A 11otc,v01·thy :1 c lticv1!111c•111 ju:--t a1'1' ot11j)li8he,l is th<· ~o,uplf'ltion of 
a rl·co11noi~ aHcc !'llll'\' 1·y of an urea nf app1·c,xiu111tl'I.)' 40.IJOO ~quurc• 
111il1\;:, ill \\'(•~teru 4.,.nrth J)akot:t. in tli,• f 1J't•ul l'lai11~ J't•gion. 'J'l1i · 
I'l·gion includc:s that portion of tl11• c1)Hllt1·.v \\'••~t ,,f 1)11• on•• 
huudredth 1ueri<.liun and ea,t of outlying ranges of tl1c }{ockit-:
(.:..'i: te11diug fro1n tlH· <Ja r1adiall houn,l:11·y 11n lhP 11,n·tli tu lht> Hi,, 
<Jrallde 011 the south, and contains~ '\'t•rul htn1drl~d tholl!-:t11<l ~JJ\larc 
inile~. 

'l'l1c tra11 ::; fornuttio11 of tl1Pse plains i11to prosperous f:1r1ui11g co111-
111unitic:s ha~ pro~T1·~s:::1~d 1·npi<lly during- lite pu~t ft•\\' y<1111·s, o,\' illg 
largely to fertile virgi11 oil. fuvorablc rui1Jfull corulition!:,., u1Hl prupcr 
dry-far111ing HH•tliocls. lJc:tailc<l soil ~ttrvcy::; in ,·a1 ·io 11 , purl :- of thi 
t!Xtcnsi , ,e area l1n,·c giv<·ll the llc\\' St• ttlcrs exact. k110,vlcdge uf lhl• 

soils of 1·ertuin r<· tri<'1"d lo<:nliti(•S. and i11 ord<·t· to p1·oter·t, th<· i11-
tPrc~l ::; of the l101nt•~leudcr it !-if'CIIH'<l i1nperali\'P to ronq,h·tc· :t:; ,'oon 
us possible n general or rcc:011nois!-uJH'l~ :- u1·v"y of this f'ntirc rcgio11 
to dctern1inc just ,vhut !--Oils cu11 he cxpPct1•d to yield rc111u11Prul ive 
<:f'<Jps i11 dry ~Pu:-;oBs as \\'e]l us i11 Y<!Ul'S blt'&-ed "'itlt uh1111dnnl rni11-
f all and ,vhut crops can bo gru,Yu 1110:-t profit ably. 

In th~ area c·on1pleted i11 North l)akota lurg◄ > yi1·ldi; nnd the rnpi(l 
exh•nsion of rnilrond facilities fol' :,hippi11g gruin erops hnve givc-u 
nn i111pctns to l'icttlen1c11t, and so al rn•psen( all the public lands huvn 
been file:d upon except, tlH· l'<>ugh portions of the l~acl J.,u11ds~ " ' liPrc 
t hP c·attle industry :-: till pr(•don1inule."i. '''it h hut ft>,v <'X<'<' pt io11s U1l· 
JH.'\V 8ettlers O.T'C\. prospcrou~, since in the 1norl' le, el port ioll of the 
/';tat~ the soils are g<>n(•rally f<'rtih·, nnd, \\ ith propc>r 111a1111g(' HH•nt to 
<·on:-;crvc n1oistnre, produ(•e g-ood crop'i. 

With the- eornplction of this a r<>n in North J)nkotn nnd th<> ncl vcnl 
of <'Ol<l ,veathC'r the r<'conuoissan<'<' field force• ,vill he lrun~f errC'cl to 
~outh Texa.8, ,vher<' nu urea of sevC'rnl thouNCtncl n1ilcs ,vill he sur
veyed, the party r~turning to complete the survey of eu~lern Montnna 
th(} follo,viug 1:il)riug. 
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In 1ny opinion this reconnoissance survey of the Great P lains 
should be vigorously prosecuted until complete kno,Yledge of the soil 
conditions in the form of maps and reports for the entire region is 
available to all ,vho wish to make homes in this section of the country. 

LABORATORY INVESTIGATIONS. 

The laboratories of the Bureau of Soils are maintained mainly for 
the support and aid of the field parties. During the past year they 
have accomplished a largely increased amount of detailed analytical 
work to this end, necessitated by the increasing activities in other 
branches of the Bureau's work. Besides this, however, the laborato
ries have continued their fundamental investigations on the relation 
of the soil to plant gr9wth, some of the results of which it is proper to 
notice here. 

FACTORS TO BE CONSIDERED. • 

.It is now recognized that a farmer in handling his soil is in much 
the same position as the foreman of a factory, and to get the most out 
of his plant and raw material it is necessary to establish as perfect 
a control as possible of raw material, processes, and product. To ob
tain this control in the case of the soil, it is necessary to understand 
the fundamental relations between the plant, the soil, and the weather 
and similar conditions of environment, and the relation of one crop 
to another as affected by different types of soil, etc. In studying these 
proble1ns it has co1ne to be recognized tl1at we must consider first three 
things: (1) The plant; (2) the soil moisture, which is the great food 
source of the plant; and (3) the 1nixture of solid 1nineral and organic 
compounds of the soil which determines tl1e nature of tl1e soil solution 
on which the plant feeds. These three things have this in common, 
that they are always more or less in motion. Not only the tops, but 
especially the roots of a living plant are constantly in n1otion, and if 
:for any cause the n1otion stops the plant must die. 'fhe soil n1oisturc 
is constantly in motion, for when the rain falls upon the ear th a por
tion enters the soil, passing ,vith comparative quickness through the 
larger pores and openings into the subsoil and lower depths, but "'ith 
the return of fair ,veather a large part of this water slo,vly but stead
ily rises through the finer pores and on the surface of the soil grains 
to the surface of the field, bringing with it fron1 tl1e lower depths 
1nuch dissolved material, which is thus made available to the plants 
in the surface layer. Finally, the solid grains are constantly moving 
among themselves. Every tin1e a soil is wet or dried it changes 
volume, which means that the soil grains are constantly moving, as a 
soil in the field is always changing its moisture content. Every grow
ing root causes some movement of the soil grains. Earth "\vorms and 
burrowing insects play their several parts. Every breeze that blows 
removes some little soil from the surface of the field or else adds 
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so1ne fron1 elsewl1ere. EYery sho,vcr n1oves to some extent the sur
face soil. The sum of these movements is "·ithin a few years aston
ishingly large, and there is a profound change as far as the individ
ual particle~ of the soil are concernecl in every field, subsoil becon1ing 
surface soil, surface soil ren1oved or replacecl by 1naterials from divers 
places, etc. 

These movements which lie at the basis of soil fertility and crop 
production are all 1nore or less readily affected by the tl1ree practical 
n1ethods of control which hun1an ingenuity has devised--cultural 
methods, crop rotation, and fertilizers or soil amendments. These 
n10,"ements in turn detern1ine the physical, chemical, an<l biological 
conditions in any soil and its suitability for the production of any 
given crop or rotation of crops. Broadly speaking, the int'estigations 
of the laboratories of the Bureau of Soils aim to elucidate and n1ake 
clear, and if possible give quantitative expression to the interrela
tions between these fundamental and natural soil phenomena and the 
known methods of control, ,vith a view to improving tl1e latter, re
ducing them to a logical basis, and removing them from the condi
tion of empiricism in which they have so long remained. 

RELATION OF PHYSICAL PROPERTIES OF SOIL TO MOISTURE CONTENT. 

The relation of the physical properties of the soil to the moisture 
content has been further studied. It has been shown that tl1ero is 
a critical moisture content where the water in the soil ceases to be 
entirely in the form of films oYer tl1e surface of the soil grains and 
son1e of it is in the forn1 of ordinary free water in the interstitial 
SJ)aces. The free water can be easily removed, as, for instance, by 
n1echanical means, while the film water is held most tenaciously by 
forces measuring thousands of pounds to the square inch. This criti
cal 1noisture content corresponds to the condition familiar to prac
tical farmers and gardeners and referred to as the "opti1num water 
content," supposedly because plants could rnost readily obtain their 
needed water when the soil was in this condition. The researches of 
the Bureau have shown, however, that the true explanation is that 
this particular moisture content is that at which the soil can be put 
into the best possible physical condition; that it is different for <liffer
ent soils, but the same for all or<linary plants on any given soil. It 
is the moisture content at which plowing, harrowing, or other 
methods of cultivation will produce the best results and give the 
greatest porosity, aeration, and penetrability to plant roots. Labora
tory methods for determining this critical moisture content, witl1 
precision, l1ave been developed, and it is now a comparatively simple 
matter to determine this important datum £or any given soil. 

It has further been sho\vn that the diffusion of heat into a soil 
( a most important factor in the germination and early growth of a 
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crop) takes place most readily when the n1oisturt' content is slightly 
greater than the optin1un1, but is greatly rctarclccl by a contcut n1uch 
above or below this point. This investigation l1as ulso brought out 
important information regarding certain special 1ncthods of cultiva-
tion, as the :flooding of cra11bcrry 111arsl1es, etc. · 

• 

SOIL EROSJON. 

In connection ,Yith the work on soil erosion which tl1e Bureau is 
carrying on, a laboratory n1ethod has been dovisecl for studying and 
con1paring the erosiveness of different soils, and it no,v appears, con
trary to popular opinion, that the soils of our t3outl1er11 State::.; are 
not inherently different fron1 11orthern soi]s in this regard, but that 
the greater an1ount a11cl extent of soil erosion observed in the South 
is due 1nainly to the torrential character of the rains and otl1er cli-
1natic conditions peculiar to tl1at section, aucl to faulty 1nethods of 
cultivation. Practical n1ethods for l)reventing and remedyi11g ero
sion arc now ,vell understood, and there is a very gr,ltifying increa::;e 
in their use, but tl1e subject yet r emains one of our great practical 
agricultural problen1s. In this connection the studies on iiocculation 
and sedimentation have been co11tinued. studies ,vhich arc expected 
11ot only to yield important practical results in the coutrol of erosion, 
but '\Yhicl1 l1ave an even greater vain<:' for the n1ai11tcnancc of tl1e 
" crumb structure " and looseness of tl1e soil so earnestly desired by 
farmers. 

,Vhilc the great carrying po,ver of " ·atcr in ell't'cting the trans
location of soil material is obvious, tl1e i1nportance of the ,vind i11 
this connection has not been so generally recognized. I1nportant 
1noven1ents of soil n1aterial by ,vater take place only occasionally, 
and then in restricted areas, as along river c·our::;cs, etc., " ·hile the 
,vind is acting practically all the ti1ne and throughout the entire 
extent of land surface. An in1portant and careful i11vestignt ion has 
been made by the laboratories this past year, " 'hich sl10,vs an1011g 
other things that the aggregate translocation of soil n1atcrinl by ,vind 
is many hundreds, perhaps tl1ousancls, of ti1nes that produced by 
,vater, and througl1 incon1parnbly greater <lislances. 'l'he ,vind, in 
fact, is the great important agency in effecting that great co1nplexity 
and heterogeneity of soil con1position ,vh1ch recent investigations 
l1erc and abroad have s110,vn to cl1aracterize soils as di::.;tinguisl1cd 
fro1n 1nere rock powders. This l1eterogeneity of soil co1nposition is 
one of the 1nost important ft1nda1nental generalizations of 1nodern 
soil work, and has been co11fir1ncd by another investigation conducted 
1n this laboratory during tl1e past year, in " 'hicl1 it ,vas sho,vn that 
the comn1on rock-forming minerals are present. in all soil particles, 
no matter ,vhether they be coarse or fine. Thai is to t-iUY, that in every 
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grn<le of soil 1naterial :fron1 sands to clays there are the sa1ne n1in
erals, carrying the i1nportant mineral plant foods, potassitun, cal
ci u1n, and phosphorus, although there is a tendency, as 1night be ex
pected. :for these substances to become segregated in the finest par
ticles of the soil. 

ABSORPTIVE PO\\'ER OF SOILS. 

Tl1is segregation of mineral plant nutrients in the finer soil parti
cles--the silt and clays and humus substances--is the n1ore interci:.t-

• 

ing. as it is these substances which sho,v the greatest po,ver of absorp-
tion. It has long been a 1natter of comn1on kno,vledge that soils are 
good absorbers for bad odors, offensive producti:. of decay, etc. Bnt 
in tl1e sa1ne ,vay they have the power of re1no"Ving inoffensive sub
stances fron1 the air or solution by condensing the111 in or upon their 
soil grains. This is a most important fact, as by it added fertilizer 
salts are conserved and prevented from being quickly ,.,ashed out of 
the soil; and also the con1position of the soil solution is auton1atici1lly 
an<l naturally kept under control more or less effectively. A very 
thorough and careful inYestigation of this subject was continued dur
ing the })ast year, and the laws controlling absorption anc.l the proper 
n1ethods of handling soils to augment absorption have no,v been very 
thoroughly ,,~orked out. 

COLOR IN SOILS. 

An important property of soils is the color, not only because the 
color may directly influence the soil, as in the relatively greater 
power of absorption of heat by darker soils. but as indicative of dif
ferences in the character of the soil n1aterial or its past conditions, 
which differences are not the1nselves obvioui:.. In other ,, ords, tl1e 
color is "symptomatic" of some other property or condition. The 
differences bet,veen reel and yello"' soils have become aln1ost a clas
sical })roblem to geologists and soil investigators, and, aside fro111 
theoretical considerations, the n1a tter is of practical agricultural iu1-
portance, since, speaking generally, red soils arc 1nore productive tha11 
ycllo,v ones. Syste1natic ,vork has been conducted on this proble1n, 
and it now appears that the color difl'crences 1nay be due to one or 
n1ore of several factors, such as tl1ickness of coating, hydration of 
the iron oxide, etc. Incidentally valuable inforn1a tion has been ob
tained regarding the solubility of iron oxide in various 1nineral and 
organic acids and the nature of the so-called .ferric c;alts. The solu
bility of iron oxide in tl1e presence of various reagents is a question 
of fundamental importance in rock: decomposition, soil formation, th<> 
transport of iron, and formation of iron hardpans. It is a 1nntter 
of immediate practical importance in the cultivation of certain 
soils in Coastal Plains, for instance. Not only do the ordinary min
eral and organic acids affect this solubility, but jn the aggregate an 
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enormous influence is exerted by carbonic acid. This has led to an 
investigation of the absorption of carbon dioxide and solution of soil 
carbonates, which gives us for the first time precise and definite 
knowledge concerning these important soil components and throws 
light on such practical problems as the l1andling of hardpans, soil 
conglomerates, soil drainage, etc. 

INDEPENDENT I NVESTIGATIONS. 

A number of independent investigations l1ave been carried on, 
which, while of technical importance, need only be mentioned in this 
connection. Thus, the chemistry of the Bordeaux mixture has been 
worked out; a new form of Wheatstone bridge designed for determin
ing the soluble salts in soils, soil moistures, soil temperature, etc.; 
and new methods :for the estimation of the organic matter in soils 
and of nitrates have been devised. 

HU:t.iUS. 

An important and perennial subject of soil investigation is the 
organic matter in the soil known as "humus." Investigations of the 
physical arid chemical properties of this substance have been con
tinued during the year. It is a complex mixture, differing markedly 
in properties in different soils. The separation of the different com
ponents forming it has long defied the efforts of the chemist, but 
quite recently the laboratories of the Bureau of Soils l1ave devised 
methods by which most gratifying progress is being made in this 
direction. It is not too much to expect that before 1nany year s the 
indefinite and rather meaningless term "humus" will disappear and 
we will speak of the different compounds forming it and their specific 
properties. Of these there appear to be t,vo classes. The first in
cludes the organic compounds common to most or all soils. 80 far as 
,ve now know these appear to have but little chemical or physiological 
effect on plants, but are mainly important for their ph)Tsical effects on 
the soil. The substances of the second class are found i11 an indi
vidual soil or a few soils as a result of special conditions. Fre
quently these appear to have · a profound and direct effect on plant 
growth. 

FERTILITY INVESTIGATIONS. 

In the fertility investigations of the Bureau of Soils some very 
important problems have been attacked and some very noteworthy 
results obtained wl1ich can not fail to be of the greatest value to 
further research in these lines and thus beco1ne of the greatest prac
tical importance to the farmer. Tl1e soil investigator encounters 
many soils which do not respond to fertilizers, or if they have re
sponded in the past, no longer do so at the present ti1ne, or at least 
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require an entirely different system of fertilization from that neces
sary at tl1e beginning. Fertilizer s give in different seasons and in 
different years results which are not consistent but 1nore or less 
erratic. The use of commercial fertilizers is constantly on the in
crease and conservative estimates place the expenditure at more than 
$100,000,000 annually. The use of fertilizers is an outgrowth of an 
idea formulated somewhat more than half a century ago tl1at the 
growing plants removed more of one constituent than of others, thus 
impoverishing the soil of this particular constituent; and this must 
be replaced in order that the productivity of the soil might not be 
diminished. It was therefore proposed that chen1ical analysis of 
plant ash and of the soil would determine the needs of the soil. While 
chemical analysis has conferred many practical benefits on agri
culture, it has effected comparatively little toward settling the great 
questions of fertility or sterility of our agricultural lands and of the 
action of fertilizers or soil amendments. The hopes that an analysis 
of the soil ,vould confirm the practical experience of tl1e farmer have 
not been realized, nor l1as tl1e ratio of these various ingredients from 
the point of view of chemical analysis thrown more light on the ques
tion. Experience has shown that the action of fertilizers and soil 
amendments in general is not wholly explainable on the plant-food 
basis, and we must look to other factors for explanation of their full 
efficiency. 

OOMMEBOIAL FEBTILIZEBS. 

It is this problem that has engaged the Bureau's attention for a 
number of .years, and the extended use of commercial fertilizers in 
the United States makes it imperative that a thorough understanding 
of the action of fertilizers be obtained, for perhaps as much as a 
third of the money spent for fertilizers is annually wasted and brings 
no adequate return, owing to this lack of understanding of the soil's 
requirements. One of the most interesting r esults of this work has 
been to show that fertilizers have properties of improving soil condi-

1 tions in addition to the plant food which they supply, and that in 
. some cases this action may be of even greater importance as far as 

practical results are concerned than the plant food added. The 
Bureau's exhaustive studies in this difficult field have shown that in 
some of the unproductive soils this unproductivity is not due io the 
lack of any of the mineral plant foods, but is distinctly due to the 
presence of harmful properties which prohibit t!}e plant fron1 per
forming its normal functions when growing in tl1e soil. The presence 
of these bodies in such soils has engaged the Bureau's attention for 
some time, and with the methods at its disposal it l1as been able to 
show that they exist, and that tl1e soils and the extracts from tl1ese 
soils possess toxic qualities. 



100 YEARBOOK OF THE DEPARTl\-IENT Ol!' AGRICULTURE. 

ISOLATlON 01:' 'fOXlV UODU:S, 

The most noteworthy ad-vance in tl1is worlr, and one which is of tht. 
greatest interest to 1:>ractical agriculture, is that some of these bodies 
have 110w been actually isolated. They are 11ot sub~tances of mineral 
origin, but forn1 a portion of the organic n1atter of the soil. It ap
pears tl1at in previous investigations of soils the organic matter has 
11ot been adequately considered, the investigators contenting them
selves with determining the amount of organic 1natter present and the 
total nitroge11 available in this orga11ic matter. The researches of the 
Bureau therefore thro,v a great deal of light on the functions of 
organic 1natter in the soil. During the past year the Bureau has 
studied further this organic matter, ,vitl1 a -vie"' to determining its 
l'elation to the changes whicl1 are going on in eYery soil. 

I solation of some of these bodies of orga11ic origin has been very 
difficult, inasmuch as there has been no past "'ork to serYe in any 
1neasure as a guide, but enough results l1ave already been obtained 
to show this to be a 1nost profitable and encouraging line of agricul
tural research, one whicl1 has a beari11g on the questions of fertility 
and infertility of agricultural lands and the action of fertilizers and 
other soil-an1eliorating agencies in causing the soil to yield profitable 
returns. The Burea11 ii1vestigations l1a,·e sho,vn that the organic 
1natter of the soil is exceedingly complex and Yery little understood, 
either from a chemical or physiological point of vie,v, especially i11 
regard to its direct influence on plant gro,vth, either a~ a promoting 
or as a hindering agent. In the past it has bee11 valued chiefly as a 
n1eans of improving the physical condition of the soil and as a source 
of available nitrogen. The Bureau, ho,vever, l1as shown tl1at this 
organic n1atter of the soil has a distinct bearing upon the question 
of crop gTowth, because of t}1e presence of harmful organic constit
uents in some soils and beneficial ones in others, and that these are 
influenced in their action upon plant growtl1 by the l)resence of fer
tilizers in soi]s. 

ORIGIN OF ORGANIC :MATTER IN SOILS. 

The organic matter of soils originates from plant debris, frag- · 
men ts of roots, leaves, bark, sten1s, etc., which on the death of the 
plants are r eturned to tl1e soil. In addition to this tl1ere is a strong 
indicatio11 of the presence of organic n1atter introduced into the soil 
L>y the li Ying plants, either as direct excreta or thro,vn off by some of 
the outer cells of tl1eir roots so that there is a direct relationship be
t,Yecn the living plant and the soil in tl1is n1anner. This plant debris 
or plant excreta is then changed and altered by the processes of 
decay ,vhicl1 may be induced by the actio11 of soil bacteria, soil 
1nolds, etc., and also by chemical oxidation, by tl1e oxygen of the 
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nir or root oxidation perforn1ed by the living roots or the enzyu10 
secreted by theni. 1\ll of tl1esc factors are. then, nt ,vork in <"l1anging 
the plant debris or excreta to other forn1:::i, nnd according to the c·on
dition " ·hich pre,·ails the process of decon1posi tion of these n1ateri.1ls 
is sho"·n to be different; that is. the Sll lUC plnnt cleuri~, or the ~a111e 

plnnt excreta, through the action of tl1e~c different agencies, pro<lute 
an entirely <lifferent result , pro<lucing in one case n soil rich in the 
d11rk-colored hodie~. "·l1ich are u~nullv calle<l •· hu111u:-- bodies/: nncl in . . . 
other cac:es light-colored bochct.., "·}1ich nrt-' entirely clitfer«>nl 111 chen1-

~ . 
ical properties and in ~0111e cases nlso in the phy:::;iological effect on 
plunt growth. ..:\11 of these various factors. then, " ·hich entt~r into the 
changes " ·hich the organic n1atter of the ~oil 111ust undergo ar e being 
studie<l. nnd it has been shown that fertilizer salts have a Yer\' llHtrkccl . . 
influence upon these net ions, stin1nlating the oxidation ,, hicl1 if: pro
duced in the soil by oxidation: ,vl1ether by root~, by soil bnctcrin, 01· 

by enzyn1e~, or even by direct chen1icnl oxidntion by the u ir. 'fh1• in
fluence of the purely cnltnral n1ethocl~ c;;uch as tillage in producing 
the proper changes in the organic 1naterials has nl~o been stutlied, 
and it has been sho,yn that any alteration~ ,vhich procltH·e incrensetl 
aeration of th() ~oil also tends to produce dec;truction of Lcclies hllrn1-

ful to plant gro,-vth, changing then1 to co111pou11ds that arc har1nlcs:-; 
or even beneficial to crops. 

I~FJ,UE:-iC}; Ol' GREEN AN D S'f~BLl~ MANtl Rt:S. 

Other inYestigations of the Burcnu during the pn~t year haYe hcen 
the stncly of the influence of green n1nnures nnd stable manur<' on 
plants and on the soil compounds. T11e::ie rc~earches have sho,vn thnt 
proper1 y clecomposecl green n1anure contains co1nponnd-, ,vhich are 
heneficial to plnnt growth, aiding the plant to OYercorne nny toxic 
conditions ,vhich n1ay ue in the -...oil in ,vhieh it is gro,vn to sn c.:h an 
extent that a pern1nnent effect upon the fertility of the '-oi l is tht' l'l1hy 
bronght about The stable 1nanure has been different iate<l into or
ganic and inorganic materials in the laboratory, nncl it l1:1s been sho,vn 
that the organic materials have even greater inflt1l'llel' iu producing 
the hf>althful gro,vth of crops than tLc 111ineral i11grcclient:-:, although 
these aid 1naterially. 

nroc n£~11 C'AL RELATIONSJilP OJ-' OROANIC MA'M'F.R. 

Throngl1out these investigntions there hns he<>n a depn1·ture. fron1 
the accepted lines of study of the problems of soi l f ertility in that. the 
organic matter and its bioC'he1nical relationship have been e-;pC'rially 
studied. The influence of plant upon plant and of plant upon soil has 
been studied, as WPll ns soil upon plant, and these studies hnve sho,vn 
tl1at one plant is eupable of affecting the gro,vth of another plant, 
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and that one kind of crop when growing continuously upon the 
same soil will have an effect upon the soil which renders it u11fit for 
remunerative production of that crop, though not necessarily affecting 
the production of another crop. 'These relationshi1)s hav-e been care
fully studied and in some cases it has been possible to isolate harmful 
organic bodies from such soils m9re harmful to the crop producing 
them than to other unrelated crops. By such results the influence 
of crop rotation upon soils becomes much more intelligible ancl also 
leads the ,vay to a proper understanding and a realization of the best 
system of crop rotation to be employed. 

INFLUENCE OF BACTF..RIA ON ORGANIC MATTER. 

The influence of bacteria on soil organic matter is another subject 
which demands further study, as the results so far obtained have 
shown that this action may be either direct or inclirect, direct ac.tion 
resulting in the production of beneficial, harmful, or inactive organic 
compounds so far as crops are concerned, depending upon the condi
tions and the kind of bacteria at work. Bacteria also have an indi
rect effect, producing such products as ammonia, nitrites, and nitrates, 
and these affect the organic compounds of the soils. Still other fac
tors of a biochemical nature must be taken into consideration. Ex
periments indicate a very strong influence of molds in the production 
of some of the bodies already isolated from the soil. 

The investigations of the Bureau in the past year have thrown 
much light upon the problems which are before every farmer and 
every agricultural investigator, and the results already obtained are 

• very encouraging. 

BUREAU OF ENTOMOLOGY. 

The work of the Bureau of Entomology has increased in scope 
and efficacy during the year. Admirable progress has been made in 
investigations under way, and certain new topics l1ave been taken up. 

WORK ON THE GIPSY ~IOTH AND THE BRO,VN-TAIL J\fOTI-I. 

The work: of the Bureau against these two injurious insects in New 
England has consisted largely in clearing up the thoroughfares lead
ing from the most s~riously infested localities by destroying the un
derbrush, removing poor trees, and burning all debris for a strip of 
100 feet on each side of the road. The forests in many places in 
l\Iassachusetts are seriously infested, and the method just described 
renders tl1em comparatively innocuous as centers of distribution, 
since the roads througl1 these forests are so clean tl1at the caterpillars 
can not drop upon passing conveyances and thus become distributed 
over large areas. Scouting has been continued in Connecticut, Maine, 
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New Ilampshire, and Rhode I sland, anc.l eYcry effort has been 1natle 
to preYent incipient colonies from becoming dangerous centers. Ex
tern1ination has been airne<l at ,Yhere possible, and prevention of 
spread ,Yhere the colonies are larger. ,v orlc against the bro"rn-tnil 
motl1 has been carried on only along roadsides "·l1ere ,vork is being 
done against the gipsy motl1. In 1\-Iaine, 1\-fassacbusetts, and New 
I-Iun1pshire there are State la"'S requiring l)roperty o,vners in cities 
and town~ to en.re for this pest, and in tho~e States occasional advi<'e 
to l)roperty owners witl1 regard to the re1noving of the ,vintcr "'cbs 
is the main effort of the Govern1nent workers. One hundred and 
thirty miles of road in the State of l\-1assacl1nsetts l1us been cared for 
during tl1e year in the way of cleaning up the border strips, botl1 b)r 

banding trees and by spraying. The conditions in New Hampshire 
have been shown by scouting to be more serious than has hitherto 
Leen suspected, but in Connecticut, 1\-Iaine, anc.l Rl1ode I sland exter
mination is still a possibility. The ,vork: l1as been admirably clone, 
nnd con1rnands tl1e commendation of officials and citizens of the 
States in question. 

11\IPORTA TIO NS OF USEFUL INSECTS. 

The main work in this direction l1as been a continuation o:f the 
large-scale efforts to introduce and acclin1atize foreign parasites of 
the gipsy motl1 and tl1e bro,vn-tail moth in cooperation with the State 
of Massachusetts. Additional expert assistants have been stationed 
at the headquarters at 1\-,Ielrose Ilighla11ds, Mass., and a large amount 
of European parasite material l1as been brought over and in mucl1 
better condition than in previous years. An expert l1as been seut to 
Japan who has organized an efficient serYice among the Japanese 
entomologists and l1as secured the sending to t11is country of many 
thousands of parasites belonging to several different species. .1.\.t the 
parasite laboratory new methods have been devihetl, and it l1as bee1t 
f-ho,vn to be possible to breed both the European and Japanese 
parasites in large nu1nbers in artificially heated roon1s, and thus to 
liberate them in infested woodlands in mucl1 greater nun1bers than 
before. These discoveries reduce the expense of t11e experiment.al 
work: and at the same time increase its efficiency. During t.he sum1ner 
of 1908 n1ore than 200,000 specimens of the most active foreign ene
n1ies of both gipsy moth and brown-tail 1noth have been in1ported an<l 
liberated under tl1e most favorable conditions. In all 51 species of 
parasites and predatory enemies have bee11 introduced, an<l all second
ary parasites have been destroyed. Of the 59 species i1nported, tl1ere 
is sufficient evidence that 7 species l1a.vc thoroughly established the1n
sel ves. The probabilities are tl1at n1any more have succeeded, but 
thus far it l1as been difficult to determine this point.. There has Leen 
du1·ing the past year a tremendous destruction of the larvro o.f botl1 
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brown-tail moth and gipsy 1noth fro1n bacterial and fungous dis
eases, and these diseases have in many localities killed off the parasites 
as well. The outlook for ultin1ate success i8 n1ore favorable at the 
present time than at any period during the progres8 of the work. 
There seems no doubt whatever that eventually these in1porte<l 
parasites will multiply to such an extent as to 1·en<ler the gipsy moth 
and the brown-tail moth no 1nore harmful than n1any of our native 
leaf-destroying caterpillars, but tl1e experts of the Bureau of Ento-
1nology can not fix tl1e date at which this desirable condition will be 
brought about. 

A successful atte1npt was 1nade to import fron1 Europe a very 
effective parasite of the eggs of the in1ported elm leaf-bettle, an insect 
which has destroyed thousands of elm trees in the streets and parks 
of the northeastern cities of the United States, and has, by re1noving 
the leaves in July and August, injured the usefulness of 1nany thou
sands more. This egg parasite has been successfully established in 
1viassachusetts, New Jersey, and New York, and also in the District 
of Columbia, and it is probable that the effects of its beneficial work 
will be seen in the course of two or three years. 

Another important effort in this line has been the sending of 
American bumblebees to the Philippine I slands to fertilize clover 
that 1nay be grown in the Philippines, and still another effort has 
been the importation of the European ene1nies of tl1e codling moth. 

1\IEXICAN COTTON BOLL WEEVIL. 

The work against this important pest has r-:>ho"·n a number of 
promising features during the year. It has been found that native 
parasites are becoming n1ucl1 more effective in controlling the weevil. 
During the season the average parasitism l1as been sho,vn to have 
doubled in Texas and trebled in Louisiana. ,,,.. ork has been carried 
on in the introducing of parasites fro1n one region to another, ,Yitl1 
the result that in several cases the effectiveness of parasites has been 
greatly increased by the introduction of 111aterial fro111 other regions. 
Studies of a native ant ,vhich is increasing in efficien~y as a weeYil 
enemy have resulted in the discovery of an especial 1nethod of attract
ing these ants to substances in ,vhich they will build their nests and in 
'\Yhich they 111ay be transported in enormous nu1nbers into regions 
wl1ere they are not abundant. 

An important apparatus for tl1e control of tl1e weevil l1as been 
invented and a patent granted thereon. At the instance of the De
partn1e11t of Agriculture this patent has been dedicated to the use of 
the public. The invention consists of series of chains attached to 
a light fran1e in such a way that when dragged bet,vt'en the ro,vs the 
fallen cotton squares infested with weevils are r e1noved fron1 the 
shade of tl1e plants and brought into a na1-ro,Y path,vay bet"·een the 
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rows, where they are exposed to the direct rays of the sun. This 
destroys and -very greatly increases the n1ortality of the weevils in 
:fallen squares. The same machine has a very useful cultural effect
it fills up the cracks in the soil and establishes a J)erfect dust mulch. 

Experi1nentation on a large scale has shown that J)lanting cotton 
by the cl1eck-row system instead of in drills, as ordinarily done, 
increases the yield of cotton per acre and possibly reduces the cost 
of production on account of the elimination of 1nuch hand labor. 
Further than this it aids materially in the fight against the ,veevil. 

Very extensive work has been done on the study of the hibernation 
of the weevil, with a view to its possible control during the winter. 
This work indicates a much more abundant hibernation of the weevil 
in the ~l ississippi "\Talley. but at the san1e time indicates measures of 
control which are receiving further experi1nental investigation at the 
time of this writing. 

It has been shown in the ~fississippi Valley that the basic method 
of destruction of the weevil by the fall destruction of the cotton 
plants becomes even more important than it was in Texas. The large
scale demonstrations of the importance of this operation carried on 
by the Bureau of Entomology have been widely advertised in the 
Mississippi Valley, with the result that during the present autumn 
great interest was shown by the Louisiana planters, and in one parisl1 
1nore than 40 per cent of the planters undertook the fall destruction 
of plants, which gives great promise :for the success of tl1eir crops 
the coming year. 

INSECTS I N JURIOUS TO FORESTS. 
• 

Extensive field investigations have been carried on in the National 
Forests of northern and central Utah, northeastern Oree-on, southern 
Arizona, southern New Mexico, and throughout Colorado to deter 
mine additional facts regarding the distribution of the principal 
insect enemies of the Rocky Mountain forests. Field investigations 
have also been conducted in the forests 0£ private o,vners, and on 
subjects relating to the interests of manufacturers, dealers, and con
sumers in eastern a11d 11orthern California, Colorado, ~fichigan, "'\Vest 
Virginia, Pennsylvania, Mary land, New York, and northern New 
England to determine additional facts on which to base practical 
advice to private interests in forests, :farmers' wood lots, and manu
factured, stored, and utilized forest products. Mucl1 success has 
been gained in the way of securing the adoption of 1neasurcs recom-
1nended by the Bureau of Entomology by the owners and 1nanagers 
of extensive private forest interests. The inauguration and appli
cation of insect-control policies in the National Forests has received 
much attention. 

• 
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It was detern1ined by a thorougl1 inspection duri11g the last year 
that the efforts of private owners and forest officials during 1905-6 to 
control the alarming outbreaks of the Black Ilills beetle in 1904--5 in 
the vicinity of Palmer Lake and Colorado Springs and the adjoining 
Pikes Peak National Forests, under the advice o:f the Bureau of Ento
mology, were a complete success. It was also den1onstrated that, ill 
the same way, the efforts of the owners of an extensive private estate 
in Colorado to control the depredations of the sa1ne insect were equally 
successful. The first of these was accomplisl1ed by the cutting and 
barking of 1,000 trees, the products of which paid a large share of the 
cost and resulted in tl1e protection of timber valued at 1nore than a 
million dollars. The second was accomplished by the cutting and 
barking of less than 500 trees, resulting in tl1e protection of timber of 
perhaps even greater value tha11 ill the first example. The real value, 
however, of these two examples of successful control is far greater 
than that r epresented by the money value of the timber protected, 
since tl1ey demonstrate, first, that the most destructive enemy of the 
pine forests of tl1e central Rocky Mountain region can be controlled 
at a comparatively slight cost, or even at no expense, whenever the 
timber can be utilized, and, second, the absolute necessity of expert 
advice as a guide to,vard doing the rigl1t thing at the right time and 
at the least expense. 

INSECTS DAMAGING DECIDUOUS FRUIT TREES. 

PEAR THRIPS. 

An investfgation of the pear thrips was begun in the fiscal year, 
and a field station for this purpose was located near San Jose, Cal. 
Careful life-history studies were made, and special attention was 
given to experi.Inents in the field with 1nethods of control. ,r arions 
sprays were tried, and two of then1 give promise of eflicacy-nan1ely, 
tobacco extract and distillate emulsion. Careful tests l1a ve been 
1nade with the various n1ethods of destroying the insect in tl1e soil, 
but no definite results l1ave been reached. The i1nportnnce of this 
problem to the fruit growers of California and other Pacific States, 
as well, possibly, as to the fruit growers of the East, should the 
insect once be introduced into the eastern orcl1ards, is very great. 
lv!any hundreds of tl1ousands of dollars' worth of <la1nage has already 
been done in the infested region of California, and it is tl1e purpose 
of the Depart111ent to continue these investigations a11d experiiuents 
as vigorously as possible. 

CRANBERRY INSECTS. 

B3ginning with tl1e spring of 1908, an investigation of the cran
berry insects in the Wisconsin bogs was undertaken in cooperation 
with the Agricultural Experiment Station of the l Tniversity of Wis-

• 
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consin. Experimental stations h,1ve been e~tnblishcd, nnd inYcstign
tions indicate thnt: '"hile the re1neclies to be u~c<l in the ,vestcrn hogs 
must be different fro1n those in u~e in N c,v Jer::;ey and ~lassuchu~cus, 
the injuriou::; in::iects may be controlled. 

OTrtgR JSSECTS. 

Comprehensive in,·estigationc. of the ptla<'h-tree borer nnd the plnn1 
curculio l1aYe been carried on at various points and clen1onstratio11 
field work again~t. the codling 1110th ha::; been under ,vay at various 
point.;;. I nvestigation::; and experin1ental den1on~trations against the 
grape root"\\·or1n in the Erie grape belt have been practically con1-
pleted, to the satisfaction of the vineyardists and lo their great ad
vantage. Studies have be<•n 1nade in connection ,Yith the serious 
outbreak of t"'O specie..-=, of bark beetle') in the peach orchards of Ohio 
and of the grapevine Phylloxera in California. Ilurther than this, 
an intere'i:iting and iinportant investigation ha":S been enrriecl 011 rela
tive to insects affecting drying antl clrie<l fruits in Califurnin, to <le
termine the effect that sulpl1uring 111ay ha Ye in afl'ording protection 
against in::;ect infestation. 

FIELD CROP l:NSEOTS. 

Tll E SO-C.\LLFO " GREEN nuo. If 

The great damage done by this insect in 1907 was the occasion for 
the beginning of a Yery extensi,Te investigation to ascertain its life 
l1istory and possible ren1edies. During 1H08, howevc-r, 110 con1parnblc 
outbreak occurred. By the encl of June, over its entire range, fro1n 
Texas to the Canadian border, the insect " ·as pre,..,ent in ]in1itcd nun1-
bers and apparently a,vaiting on]y favorable ,~eathcr con<lilions to 
becon1e again destructive. Tl1ese conditions did not recnr, u11cl 
there was therefore no opportunity for large-scale re1nedial experi
mentation. A careful study of the insect o,·er the greater part of 
its range has been made, ,vith the result that facts hu,·e been ob
tained ,vhicl1 ,vill prove of practical value another season. 

HESSIAN FLY INVF.STIGA1'IONS. 

Extensive wheat-sowing experi1nents hnv<' be<'n carried on agnin in 
many States within the wheat belt. Valuable information has b<'cn • 

gained, and the advice of the l)epartment experts has resulted in the 
avoidance of 1nuch damage in several different lorulitics. Further 
expcrin1ents in the transfer of parasites fro1n one portion of the 
wheat belt lo another have resultecl in the con1plcte saving of thr<'at
ened crops, but a just esti1natc of the value of these experi1nents can 
not be for1ned until another season. 
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OTHER \YORI(. 

Investigations of jointwor1ns have been continued, and a serious 
outbreal{ of one of the!n in the State of "\Vasbington has sl1own that 
it is capable of doing great damage on the Pacific coast. Variations 
in life history on the Pacific coast indicate the desirability of further 
study upon 1'1hich to base new remedies. Several other insects inju
rious to grains and grasses have been studied with profit. 

IN SECTS IN J U RIO US TO YEGETABLB CROPS. 

During the year additional ,vork. has bee11 done on the insects af
fecting truck crops in Texas, Florida, and soutl1ern \Tirginia. The 
01)portunities offered by this localized ,,orl{ in the ,vay of experi
n1ents on a large scale in tl1e field l1ave sho,vn that nearly all of these 
insects can be economically controlled. Insects affecting the sugar-

11, beet industry in tl1e ,,rest have been studied in cooperation witl1 the 
State Agricultural Ex1)eriment Station of Utal1, and an agent has 
been located in California to continue these investigations. 

l NYESTl GATION OF IIYDROCYANIC-ACID GAS l 'U:.\IIGATION IN CALIFORNIA. 

This investigation was begu11 with the fiscal year. ..,:\ tl1orough 
study was 1nade of tl1e existing methods, and this ,vas followed 
by the institution of large-scale experiments, co,?ering as rapidly as 
practicable the different features of the problem, in order to discover 
the best formulre and mecl1anical methods and tl1c particular dosage 
for tl1e different insects involved and for trees at different conditions 
as to the effects on blooming or the maturity of the fruit. 1fany inter
esting lJroblems have been evolved in this investigation, and the re
:-nlts already achieved have been of great value not only to the citrus
fruit gro"'ers of Califor11ia but to all fruit growers "·ho rnay in the 
fu ture have occasion to use this process. Tl1e exact dosages under 
different conditions for tl1e purple scale in California have been de
termined, and a study of the exact nature of the coznbinat.ion of the 
ehe1nicals used in producing the gas, as well as the proper proportion 
and 111ethod of con1bination, has been carried on. Tt is tl1e opinion of 
the con1missioner of horticulture of California and of pron1inent 
fruit growers in southern California that tl1e results achieved in the 
first fe,..,, 1nonths of this investigation have already proved tl1at ulti-
1nately n1any thousands of dollars will be saved to tl1c industry. 

JNSECTS INJURIOUS TO STORED PROOlJCTS. 

An i1nportant investigation was begun during the fiscal year con
cerning the insects injurious to stored cereals in the 1nills of the South, 
at the request of many milling con1panies in Kansas, Oklaho1na, Mis-
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souri, nnd Texas, and on behalf of tl1e stea1nship owners and oper
ators of Galve~ton, Tex., and New Orleans, La. One of the special 
~nbjects has been the flour beetles which injure prepared cereals, espe
cially Sl1<.:l1 as are n1anufacturecl in l{ansas and ~fissonri and shippecl 
through New Orleans for European ports. The underwriters " ·ho 
insure against this damage claim that flour shipped southward in the 
,varmer 1nonths through the warm clin1ate of the Gulf J)orts is n1nch 
1nore liable to dan1age by tl1ese insects, and report that n1any thou
~an<ls of sacks of flour shipped by that route to various European 
ports witl1in the last year were seriously damaged. In the course of 
this investigation it has been and will continue to be the especial ain1 
to <lisco-ver the n1ain points of original infestation-whetl1er in the 
mills, on the railways, 011 the steamship docks, or on the steamers ; and 
these points once deter1nined, remedial experi1nental n1easure:::; ,vill 
be instituted. 

,YJ-IITE FLY INVESTIGATIONS . 

• 
The investigation of the white fly in Florida has been continued, on 

an enlarged scale, under increased appropriations provided by Con
gress. The important ,vorl< has been carried on at headquarters, at 
Orlando, Fla. The principal lines to which the investigation l1as been 
devoted during the year were, first, the control of the pest by fun
gous parasites of the white fly, and, second, control by fumigation. 
}riany important and interesting facts have been determined concern
ing the fungous parasites, and the fumigation experiments have indi
cated a favorable outlook for the complete success of the process. ..A.n 
improved tent and a new for1n of dosage table have been devised, and 
the process has been simplified so that an orange grower, by follo,Y
ing simple instructions, can fumigate his trees ,vith the same degree of 
accuracy as the 1nost experienced expert. Practical demonstrations 
have been carried on in St. John, Orange, Hillsboro, ~lanatee, and Lee 
counties, and great interest l1as Leen n1anifested Ly the citrus gro,vers 
throughout the State. 

INSEC.TS AFFECTING TOBACCO IN Tl-IE DARIC-TOBACCO DISTRICTS. 

The loss from insects in the important tobacco area in Kentucky 
and Tennessee kno,vn as the " dark-tobacco region " during the 
spring and summer of 1907 is said to have a1nounted to $2,000,000. 
Headquarters were established early in the sum1ner of 1908 at Clarks
ville, Tenn., and experimental ,vork was im1nediately instituted. 
The habits of the insects in question are already fairly ,vell under
stood, and the investigation has been largely in the way of deter
mining the most effective insecticides and the best method of appli
cation. It has been ascertained that arsenate of lead is more effective 
than the preparations heretofore used, and can be applied n1ore 
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economically. Much attention has been paid to control by cultural 
means: and excellent results are promised. No definite idea of the 
economic results of this experimental work can be gained, however, 
until another season. 

INSECTS WHICH CARRY DIS.EASE TO l\lAN AND DO~IESTIO ANI~IALS, 

WORK ON TBE BOUSE FLY. 

Presumably owing in part to the very general spread of informa
tion contained in circnlars i~sued by the Bureau of Entomology, the 
country has been aroused during the last fiscal year as never before to 
the danger of permitting house flies to breed unchecked and to carry 
filth and disease through communities. Many boards of health have 
taken up the matter and much work has been done to emphasize the 
importance of this insect as a disease bearer. During the year an 
especial effort has been made to learn exact facts relating to the sea
sonal prevalence of the house fly, with the idea of comparing, at the 
close of the season, the increase and decrease of the house fly with 
the increase and decrease of typhoid fever, in the hope of empha
sizing the part played by the house fly in the carriage of typhoid. 
This work has been carried on in the city of vVashington, and the 
results will be announced upon the completion of the computations. 

WORK ON THE LIFE HISTORY OF THE TEXAS CATTLE TICK. 

Three investigators have been at work during the fiscal year upon 
the facts relating to the li-fe history of the cattle tick. ..\ s a result 
of this study it has become possible to lay down an important law 
regarding time and conditions when cattle 1nay be allo,ved to run 
in pastures without becoming infested. This discovery is based upon • 
the fact that the tick eggs do not l1atch in the spring until a certain 
amount of temperature is accumulated. One of the great difficulties 
in the control of the tick: is that many ranchers are overstocked and 
can not leave part of their holdings of cattle in certain fic,lds for the 
time requisite to starve out the ticks. This difficulty is 1ninimized 
as a result of the discovery above mentioned, since it has sl1own the 
latest date on which it will be safe for cattle to remain in pastures 
from which the ticks are to be eradicated or reduced in numbers. 
During the year internal parasites of two genera of ticks have been 
found, and experiments are under way in an attempt to cause these 
parasites to attack: the cattle tick. 

Studies of other species of ticks have been carried on, since it is 
not unlikely that they will be found to transmit diseases of various 
animals. This has been recently shown by the de1nonstrations of the 
agency of the tick in the transmission of so-called " Rocky l\Ionntain 
spotted fever" of human beings in this country. ..\ p1 aetical <len1on-
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stration wns made on n large ranch in southern Texas of the aJ)plicu
tion of a n1ethod of control resulting from life-history investigations. 
The results of this experi1nent " ·ere so cou::,picuous that the o"·ncr 
of the ranch thought that tl1e pe~t had been co1npletely extern1inated. 
I-le ,vus wrong in tl1at opinion, but the experin1ent a1nounte<l nltnost 
to erndicution and indicates ,vhat n1ay be done by an in<livi<luul 
cattle 01vncr on a large rancl1 fur south of the quarantine lino dra,vn 
by the Departn1ent. 

BEE CULTLRE. 

The work on bee culture has been enlarged, an<l its operations l1ave 
been unusually productive. The "·ork on bee diseases has been con
tinued through the year. and it l1as been sho"·n that the annual loss 
fron1 thec::e diseases, conservatively estin1nted a~. $2,000,000, may he 
considerably reduced by tho application of better 1nethocls of nu1nip
ula.tiou. Testing of different races of bees has been carried on near 
,, .... ashington, and a study of the l)ro<luction and care of extracted 
l1oney, a study of the present status of bee keeping, experi1nents on 
1nating queens in confinen1ent, and otl1er " 'ork looking toward the 
bettering of apiculture has been under way. 

OTHI.;R l NYESTIGATI ONS. 

l!uch experimental work upon insecticides l1as been carried on, 
both under the general headings indicated aboYe and in otl1er ways. 
A s Utiual; many sugge..c,tC>d re1nedial mixtures ha vc been referred to 
the Bureau of Entomology for investigntion. ....\. large an1onni of 
inspection work: has been carried on. ...\.11 of the seeds, bulbs, roots, 
bud ,vood, and grafts introduced by the l)epart1nent fro1n 1nany for
eign regions have been n1inutely inspected to prevent the introduc
tion and establishment of noxious insects. Careful studies of scale 
insects and other insect pests of n miscellaneous character have been 
under ,1"ay. ...\.dclitional observations l1ave been 1nncle upon insrcts 
injurious to shade trees, tl1ose injurious to flo,ver gardens and green
houses, and those injurious to the pecan. 

BUREAU OF BIOLOGICAL SURYEY. 

The several lines of investigation under way in the Bureau of 
Biological Survey at the tin1e of pre!,entation of n1y last report have 
been continued and ne,v ones hav·e been undertaken. 

The material prosperity of tho State unJ Nation depends upon 
agriculture, and whatever increases the certainty of agricultural 
operations in any ,vay, especially by destroying the cne1nies o C crops, 
directly concerns the farn1er. It is fron1 this point, of vie,v that, tho 
economic relations of our native birds and 1namn1als are i1nporia11t,. 
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The study of the habits of birds and. man1111als, especially of the 
species that prey on insects and feed on grains and fruits, is one of 
the cl1ief duties of the Biological Survey. The results of this work 
are set forth in circulars and bulletins and widely distributed for the 
information of farmers and others, in order that they may kno,v 
friends from foes, and so take measures to befriend the one class and 
suppress the other. Important as are such measures no,v, tl1ey must 
become increasingly important as time goes on and the acreage 
devoted to the needs of our expanding population becon1es larg·er. 

RELATION OF -MAiil\IALS TO .AGRICULTURE. 

In their relations to agriculture man1mals differ considerably from 
birds. Few birds are so l1ar1nful that their wholesale destruction is 
called for, since by devouring destructive insects 1nost of the1n render 
a full equivalent for any mischief they may com1nit. Such is by no 
n1eans true of 1nammals. A few are very beneficial, and the useful
ness of such servants of man as bats, skunks, ,veasels, badgers, foxes, 
and moles should be known and appreciated, that their lives may 
be spared and they be allowed to continue tl1eir good work. Unfor
ti1nately, a much greater number of our mammals are everywhere in
jurious, and are the n1ore dangerous because where they do not exist 
in great numbers their destructive l1abits often escape particular 
notice. 

\VOLVES AND COYOTES. 

As the result of mucl1 experimental field work, the destruction of 
wolves and coyotes by locating the breeding dens and killing the 
young and by approved methods of poisoning and trapping have been 
earnestly advocated as the n1ost practicable means of checking the 
increase of these for1nidable carnivores. Circulars describing these 
1nethods l1ave been ,videly distributed to stock1nen and others tl1rough
out the wolf country, witl1 the result that during the past year n1ore 
wolves a11d coyotes were destroyed than ever before, the total number 
of ,volves lrnown to have been k:illed being over 1,800 and the number 
of coyotes about 24-,000. The saving of stock by this 1neans is esti-
1nated at not less than $2,000,000. 

It is earnestly pointed out that the safety of stock oYer the great 
cattle and sheep ranges of the °"'est depends upo11 the persistence witlt 
which repressive methods are followed up. So long as wild land ex
ists in vast tracts, so long will wolves find safe harborage and breed
jng grounds therein. ·By persistent effort, however, and at compara
tively small cost, the number can be so r educed as to limit the damage 
done by the1n to a 1ninimu1n. 
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FIELD MICE. 

Although losses by field mice ha~e proved a steady drain on the 
resources of American :farmers and nurserymen, yet only occasionally 
and over limited areas has the damage been so great as to attract 
special attention. The extent of the destruction of crops by mice in 
the United States has never e,en approached that in Europe, where 
they have overrun whole provinces, leaving ruin in tl1eir wake. 
During the past year, however, a native species infested the alfalfa 
fields in Humboldt Valley, Nevada, in such multitudes as to destroy 
nearly the whole crop. Out of the 20,000 acres of alfalfa in the 
valley, 15,000 acres were a total loss, so that the fields had to be 
replowed and reseeded. During the past year the Biological Survey 
sent two assistants to Nevada for the purpose of conducting experi- · 
ments and demonstrating to the ranchmen the best methods of de
stroyi11g the animals. As the result of trials witl1 various poisons, 
it was found that sulphate of strychnine on chopped green alfalfa, 
or when that is not procurable, on alfalfa hay, is a 1nost effective 
poison. Even on ranches where the number of field mice reached 
the astonishing total of 12,000 to the acre, relief was obtainable by 
careful and systematic poisoning at the cost of only 70 cents per acre. 
By means of the combined efforts of the farmers of the valley, using 
methods devised by the Survey, the number of mice ,Yas finally so 
greatly reduced that the hawks and owls, gulls, herons, ravens, skunks, 
badgers, weasels, foxes, and coyotes, which had assen1bled early in the 
outbreak and killed at least 45,000 mice a day, were able to take care 
of the remainder and prevent them :from doing serious damage, thus 
furnishing an important object lesson as to the usefulness of these 
destroyers of rodents when permitted to do the work they are fitted 
by nature to perform. A bulletin covering the subject in detail has 
been prepared and will soon be published and distributed throughout 
the alfalfa districts of the United States. Alfalfa farmers are ear
nestly urged to cooperate in applying repressive measures before the 
field mice have multiplied and assumed the proportions of a plague, 
since if active steps are taken in time their reduction is a compara
tively short and inexpensive process. The matter assun1es 1nore 
than local iJnportance in view of the magnitude of the irrigation 
projects now under way in the arid parts of the West, all of \vhi<'l1 
are inhabited by field mice tl1at only await a favorable opportunity 
to increase and become a pest. 

BOUSE RA.TS. 

The rat continues to cause great losses throughout the United 
States. During the past year an attempt was made to ascertain the 
approximate damage done to property by this rodent in the cities of 
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Washington and Baltimore. Many business men were interviewed, 
including dealers in various kinds of merchandise, feeders of horses, 
managers of hotels and restaurants, and manufacturers. The in
quiries included all sections of the two cities and both small and large 
dealers. Data were obtained from some 600 firms and individuals, 
from which it was estimated that the annual loss from rats in Wash. 
ington is about $400,000; in Baltimore, upward of $700,000. As
suming, as is probable, that similar conditions obtain in all our cities 
of over 100,000 inhabitants, the damage by rats in these centers of 
population entails a direct loss of $20,000,000 annually. This enor
mous sum gives an idea of the still greater total loss inflicted by this 
rodent throughout the length and breadth of the land. 

The rat continues also to excite grave apprehension because of its 
agency in distributing the dreaded plague and other diseases. Boards 
of health and the Marine-Hospital Service in several of our maritime 
cities have been prosecuting active war against the rodents, and large 
sums have been expended in efforts to effect their extirpation. No one 
method .has proved adequate, and only by concerted, systematic, 
and persistent efforts is it possible to reduce and keep down their 
numbers. The rat-proof construction of buildings, the constant use 
of traps, and the use of poisons wherever possible will go far toward 
assuring public safety. Experiments with various poisons and me
chanical means of destruction have been made during the year, and a 
r eport on the subject with r ecommendations will soon be issued. 

Several bacterial cultures for the extermination of rats and mice 
are on the market, and numerous experiments have been undertaken 
with a view to fully testing the claims made for them, especially the 
degree of communicability. When the culture is fresh and the vi
tality of the organism is unimpaired a large percentage of the rats 
eating infected bait sicken and die. Thus far, however, our e.A:peri
ments have not proved that the disease produced by the cultures is 
contagious. On the contrary, it appears to be limited solely to the 
individual rodents eating the bait. H ence the cultures appear to pos
sess little or no advantage over mineral or other poisons, the cost of 
which is much less and the certainty of operation much greater. 

GOPHERS, 

One of the most destructive of the smaller rodents is the pouched 
gopher, the various species of which spread from the Mississippi ,r alley to the Pacific. The animal lives an underground life, feed
ing mainly on the roots of plants and destroying great quantities of 
grain and garden stuff. It makes its presence known by throwing 
up mounds of earth, which cover up grass and other valuable crops. 
Recently in the Far West the gopher has proved a serious obstacle 
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to the maintenance of dams and embankments of irrigation works by 
burrowing in them and causing expensive breaks. No animal, how
ever, is more easily controlled by means of traps and poisons. At the 
request of the Reclamation Service the Biological Survey sent a 
trained assistant to the Truckee-Carson irrigation project to demon
strate approved methods of trapping, with the result that the animals 
were practically exterminated along the line of the ditches and are 
now being controlled with very little trouble and expense. 

THE BABBIT PEST. 

As in previous years, many complaints of damages by rabbits to 
orchard trees and to various crops have been received. In a previous 
report the well-known lime and sulphur wash in general use as a 
remedy against the San Jose scale was recommended as a protection 
against rabbits. A number of orchardists have been requested to 
give this simple and inexpensive remedy a fair trial. It is being ex
perimented with in different sections, and highly satisfactory reports 
as to its efficiency have been received; hence its use on a larger scale 
will be urged. If, as has proved to be the case in several instances, a 
single application of this inexpensive wash will protect orchard trees 
against the attacks of rodents for a whole winter, the fact can not be 
too widely advertised. 

GROUND SQUIBBELS. 

In the great region west of the Mississippi River ground squirrels 
are abundant, and in States where grain is extensively cultivated 
they are exceedingly destructive and annually cause the loss of many 
thousands of dollars. In California it has lately been discovered 
that their presence in a community threatens a danger far greater 
than any pecuniary loss, however large. Recent investigations con
ducted by the United States Marine-Hospital Service prove that at 
least one species of ground squirrel is susceptible of plague, and 
carries the germ of this dread disease, which, as in the case of rats, 
is communicated to human beings through the agency of fleas. 
Hence, in regions infested by this particular species of ground 
squirrel, a crusade against rats alone as the source of plague is not 
sufficient, but must be supplemented by vigorous measures against 
ground squirrels. The Beechy ground squirrel, the only species thus 
far found to be plague-infested, inhabits practically the whole of 
the agricultural and fruit lands of California from San Francisco 
Bay to San Diego, and is most abundant in the foothills and coast 
ranges. East of the Sacramento River it pushes northward as far 
as Honey Lake. In some localities there are thousands of these ani
mals, and the openings to their underground burrows are only a few 
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feet apart. vVere they· confined to cultivated lands, their extermina
tion over wide districts would be comparatively easy, since the 
requisite cooperation of individual lando,vners might be had. Al
most everywhere, however, cultivated t.racts, " ·hetl1er large or small, 
are bordered by wild land, especially in the foothill s, "·hich serve as 
nurseries from whicl1 farming lands are soon repopulated. To at
tempt the extermination of this animal over the whole extent of its 
r ange would be a gigantic undertaking, probably impossible of 
achievement, but its numbers may be Yery greatly reduced and its 
increase prevented. Experiments with a vie" ' to discoYering sure 
and economical means of destroying these animals have already been 
made by the Survey and will be continued. It is important to use 
poisons which will, so far as possible, kill the squirrels in their bur
rows, so that the fleas with which they are infested 1nay not easily 
r each other animals or human beings. 

A bulletin on the subject, containing directions for destroying the 
animals and accompanied by a map showing definitely the area in
fested by the Beechy ground squirrel, is in course of preparation and 
will be widely distributed among farmers and others, especially in 
the coast districts, where the danger of the infection of squirrels by 
plague-stricken rats is greatest. 

DEER FARl\iING. 

Since earliest times the several members of the deer family-elk, 
moose, caribou, white-tail and black-tail deer, and others-have been 
greatly prized. Eagerly pursued for sport, they are highly esteemed 
for food. Relentless hunting and the rapid encroachment of civiliza
tion on the natural breeding grounds of these animals have greatly 
reduced their numbers, and in certain sections l1ave exter1ninated 
them. In most parts of the country venison has ceased to be a com
mon article of food and has become a high-priced luxury. The rear
ing in confinement of certain members of the family. like the elk and 

• 
Virginia deer, appears to present scarcely greater obstacles than cattle 
raising. For the purpose of raising deer for the market their don1esti
cation, even their semidomestication, though feasible enough, is not 
necessary ; and one of the greatest advantages of the business is that 
tracts of unproductive land, when fenced, may be utilized for the 
purpose, the animals r emaining almost in their natural state. I t is 
claimed that there are 250,000,000 acres of land in the United States 
unfit for general agriculture or for the pasturage of l1orses, cattle, 
and sheep, upon which tl1e raising of Angora goats ,vould be profit
able. It is thought that a large part of this vast tract, ,Yith equal or 
greater advantage, could be devoted to the gro,ving of venison. The 
greatest obstacles at present i:rr the way of the successful prosecution 

• 
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of the business of deer farming are State game laws. Tl1ese, origi
nally framed to protect wild game, require modification so as to per
n1it the sale of live deer for propagating purposes and of venison for 
iood under such regulations of transportation and marking as to 
:fully protect wild game. Here and there individuals have already 
succeeded in raising both elk and deer on a considerable scale. · "When 
once the objects and methods of the business are understood, and 
game laws are changed to meet the necessary requirements, it is be
lieved that the rearing of venison may be made a commercial success. 
A Farmers' Bulletin on deer farming has been issued, detailing the 
results of past experiments, setting forth future possibilities, and 
explaining the best methods of procedure. 

• 
FOX FARl\-IING. • 

Sooner or later the supply of wild anima.ls which furnish food 
and raiment for man must be exhausted, because the needs of an ex
panding population continually increase the demand, and because the 
natural range of wild animals is constantly being encroached upon 
by civilization. This statement applies particularly to fur bearers, 
thougl1 perhaps with less force to foxes than to some other animals. 
,Vhile, ho,vever, the common red fox is remarkably successful in 
n1aintaining existence, even in well-settled districts, the more highly 
prized varieties, known as silver and black foxes, ha,·e become very 
rare and command a correspondingly high price. As tl1e cost of the 
better furs places then1 out of reacl1 of people of moderate means 
inferior furs are substituted, with the result that the supply even 
of these is being rapidly reduced and the price correspondingly in
creased. Under such circumstances the time seems ripe for atten1pt
ing to rear fur bearers on a commercial scale. Fox raising has 
already been undertaken by a number of persons with 1nore or less 
success, according to the location, amount of capital invested, and 
experience. As the result of recent investigations in the field, sup
plemented by correspondence, much information on the subject has 
been obtained, and a Farmers' Bulletin containing the essential de
tails of the business has been issued and is now being distributed. 
It is believed that in regions suited to the business fox farming 
may be undertaken by farmers and others with excellent promise of 
success and that it will yield satisfactory returns for the investment 
of the necessary capital, time, and labor. 

RELATION OF BIRDS TO AGRICULTURE . 

. 
Every year witnesses an increase in the number of sportsmen who 

pursue our game birds, every species of which plays a more or less 
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important part in destroying insect life and preserving the balance 
of nature; and this, too, while the reclamation of vast tracts of wild 
land for agricultural and other purposes encroaches on the breeding 
grounds of game birds, which are thus becoming fewer in numbers, 
while the demand for them becomes greater and greater. ~Iany of 
our insectivorous birds also are killed for food, despite the fact that 
State laws almost everywhere within our borders prohibit such 
slaughter. With these and other forces making against the welfare 
of our birds, it becomes doubly important to use every means in our 
power not only to prevent the reduction of useful species but to in
crease their numbers whenever and wherever possible. 

RELATION OF BIRDS TO THE COTTON BOLL '\'BEVIL . 
• • 

As in previous years, investigations were carried on for the purpose 
of ascertaining what birds habitually eat the boll weevil. Ten addi
tional species were found to feed on the weevil, bringing the number 
now known to prey on the pest up to 54. A report on the subject- in 
the nature of a report of progress-has bee:::i issued and widely dis
tributed. Though based chiefly on investigations in Louisiana, the 
reco1nmendations apply equally well to the whole cotton-producing 
area. As in previous reports, special attention is directed to the birds 
that feed on the weevil, and their care and protection are urged as 
the duty of every citizen, whether or not directly interested in the 
growing of cotton. 

RELATION OF BIRDS TO FRUIT RAISING . 

• 
An accurate knowledge of the relations of birds to the orchard is 

peculiarly important that the orchardist may know his friends from 
his enemies, especially since among tl1e birds that seem to be enemies 
are some whose services in destroying noxious insects more than con1-
pensate for the toll they levy on the fruit. Much attention has been 
paid to this subject in its relation to the west coast, where the industry 
of fruit raising is each year becoming more and more important, and 
the stomachs of more than 600 birds, including many of great eco
nomic value, have been examined and the contents determined. The 
work has been pusl1ed as rapidly as possible, and the second and final 
part of a report on tl1e birds of California in relation to fruit raising 
is now nearly ready £or the press. 

GEOGRAPHIC DISTRIBUTION. 

During the year marked progress was made in thjs branch of the 
work, and much information was gathered in the field regarding the 

• 
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distribution of trees and shrubs and the distribution, abundance, and 
habits of our native birds and mammals, which information serves 
as the basis for constructing the maps of the life and crop zones of 
the United States. 

Work on the life zones of California was pushed with a view to 
the early publication of a life-zone map of the State, and the southern 
part is nearly finished. Work was done also in Oregon, North Da
kota, Nevada, Arizona, New Mexico, Louisiana, and northern New 
England, and the r esults are to be incorporated in a new edition of 
the life-zone map of the United States now in course of preparation. 
The biological survey of Colorado was nearly completed, and the map 
and report on the work are now far advanced. 

Revisionary studies of the whitefooted mice and American rabbits 
were completed and are now ready for publication. 

The study of the migrations of birds was continued, and a bulletin 
was completed on the" Distribution and Migration of North Ameri
can Sl1ore Birds." This bulletin was prepared with special reference 
to tl1e needs of legislation respecting this important group of food 
birds. 

GA:.\-1E PROTECTION AND INTRODUCTION. 

The conservation of the birds and mammals of the country is 
nearly, if not quite, as important to the National welfare as the con
servation of any other of its natural resources. Not only do our 
game birds and animals furnish a food supply of great value, but 
their pursuit offers a healthful and attractive pastime. Until re
cently the protection of birds and game has been left to the separate 
States, but the Biological Survey, by authority of the act of May 
25, 1900, and other recent legislation, has been enabled to cooperate 
largely in this work. Already, with extremely limited appropria
tions, an influence has been exerted that has borne fruit in greatly 
improved protection, more effective enforcement of game and bird 
laws, increase of public interest in the conservation of the native 
fauna, abolition of the destruction in this country of birds for mil
linery uses, and decrease of excessive killing of game for market. 
This should be regarded, however, as merely a promising beginning, 
and I strongly recommend that tl1e work be placed on a footing com
mensurate with its importance. 

The present means by which the Biological Survey controls or 
influences bird and game protection are: (1) By supervising bird and 
game reservations; (2) by supervising interstate commerce in game; 
( 3) by supervising the importation of wild birds and mammals from 
foreign countries; ( 4) by cooperating with officials, organizations, 
and individuals concerned in the protection of game and birds, and 

• 



120 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 

(5) by furnishing information by means of publications and corre
spondence concerning the preservation of game and birds. 

The operations of the year may be briefly summarized as follows : 

BIRD RESERVATIONS. 

Nine new bird resel!vations, making a total of 16, were created by 
Executive order-located off the coasts of Florida, Louisiana, Ore
gon, and Washington. vVardens were appointed for the Oregon and 
Washington reservations, and one for the Florida reservations (five 
in all). The large colonies of birds that frequent these i~land reserva
tions will in future be protected and may be confidently expected to 
increase rapidly. 

SUPERVISION OF IMPORT.aTIONS. 

The usual car eful scrutiny of all consign1nents 0£ wild birds and 
mammals imported into the United States was maintained through
out the year. Two mongoose-animals specifically prohibited from 
entry by the act of May 25, 1900-were refused admission at New 
York in January, and in February a consignment 0£ song thrushes 
designed for liberation on Coney I sland, and 200 skylarks to be lib
erated in California were also denied entry, owing to the danger of 
these European birds becoming pests in this country, as they have in 
Australia and New Zealand. Birds and mammals are entered princi
pally at New York. Of 103 consignments inspected 99 arrived at that 
port. I t may be noted that the total cost of inspection, by n1eans of 
,vhich this large country is guarded against the clanger of the intro
duction of animal pests, is less than $1,000. 

The number of birds imported into the country continues to grow, 
and this year reached a total of about 450,000, consisting, as usual, 
mainly of canaries. The importation of eggs of game birds for prop
agation shows a decided falling off, the total nun1ber brought in being 
only 714. E special interest attaches to the importation of European 
partridges for stocking covers. The nun1ber brought over was 7,783, 
an increase of more than 100 per cent over the importations of the 
·previous year. This apparent growth in popularity of the partridge 
of Europe as a game bird for America is readily explained by tbe 
decrease of two of our own in1portant gan1e birds-the bobwhite and 
ruffed grouse-both of which have recently suffered severely from 
climatic vicissitudes. 

COOPERATITE WORK. 

The cooperation of the Biological Survey with game officials and 
organizations is constantly sought, and during the year aid ,vas 
extended tl1e game officials of Califorina, Idal10, Illinois, North 
Dakota, Texas, Washington, and Wisconsin. 

In my last report mention was made of tl1e prosecution of t,vo 
noted elk-tusk hunters. The men were conYictecl at Fort Yello,v-

• , 
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stone, September 10, 1907, of violation of the Yellowstone Park act, 
and were sentenced to pay costs of nearly $1.000 and serve a term 
in jail. This punishment, together witl1 subsequent indictments of 
the remaining members of the party, has effectually broken up tusk 
hunting in the Yicinity of the Yellowstone National P ark. 

Through cooperation witl1 county authorities in southern Cali
fornia the spread of the English sparrow to the great fruit-raising 
section of that part of the State l1as probably been checked, and 
after a :few small colonies are destroyed it is l1oped that the bird can 
be excluded indefinitely :from this region. 

INFORMATION. 

One of the most important phases of the worl{ consists in tl1e dis~ 
semination of inforn1ation concerning game birds and animals and 
the steps taken to preserve them. This ,vork is done largely througl1 
correspondence, but, in addition, publications are widely distributed 
containing annual digests of the game laws and other protective 
measures, or relating to special and important phases of gan1e and 
bird protection. 

DIVISION OF ACCOUNTS AND DISBURSEMENTS. 

The constantly broadening scope of the investigations conducted 
by the numerous Bureaus of the Department in response to the urgent 
demands of the country at large has naturally resulted in a steady 
and vigorous growth in the amounts appropriated therefor by Con
gress from year to year. The importance of the Division of .r\.ccounts 
and Disbursements has therefore steadily increased, not only in con
nection witl1 its function of properly disbursing the Department 
funds, but also because of the £act that, being charged by law with 
the adtninistration of the fiscal affairs of the Department in their 
broadest sense, it is called upon to superintend and direct the prepara
tion of all of the special and annual fiscal reports required by legis
lative enactment. Among the more important of these reports, 
already considerable in number, may be mentioned the annual esti
mates of appropriations, the annual r eport of expenditures, the an
nual report of traveling expenses of employees in the District of 
Columbia, and the comparative three-year report of expenditures. 

To carry on the work of the Department of Agriculture during the 
fiscal year ended June 30, 1008, Congress appropriated the sum of 
$13,123,040, an increase of $1,940,300 over the preceding year. Of 
this appropriation $8,537,290 covered the ordinary expenses of the 
Department, $3,000,000 the permanent annual expense for meat in
spection, $1,152,000 the agricultural experiment stations, and $433,-
750 the printing and binding done under the Pl1blic Printer. 

The disbursements of the Department for tl1e fiscal year 1908 
amounted to $14,148,329.29, and the greater part of the balance of 

I 
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$668,462.34 will be required for tl1e settlement of outstanding lia
bilities. The apparent excess of disburse1nents over the appropria
tions for this fiscal year is due to unexpended balances, amounting to 
$1,693,751.63, brought forward from "Administration, etc., Forest 
Reserves," and other special appropriations. 

The amount paid for rent of buildings in the District 0f Columbia 
for the several branches of the Departn1ent was $65,705. 

All accounts for the fiscal year 1906 having been settled, the un
expended balance of appropriations for that year, amounting to 
$196,619.10, was covered into the Treasury on June 30, 1908. The 
account for the fiscal year 1907 is still oper1. 

The amount estimated for the fiscal year 1910 in the regular appro
priation bill is $14,610,626, which includes $720,000 for agricultural 
experiment stations. In addition there will be a permanent appro
priation of $3,000,000 for meat inspection, a permanent appropriation 
of $624,000 for additional allotments to agricultural experiment 
stations under the Adams Act, and $510,000 for printing and bind
ing to be done under the Public Printer, making a grand total of 
$18,744,626, which is an increase over the fiscal year 1!)09 of $3,084,-
520, or 19.7 per cent. Of this increase $2,095,300 is for maintenance 
and improvements of the National Forests, and the balance, $989,220, 
is distributed among the other Bureaus and Divisions of the De
partment. 

To sum up the fiscal affairs, it may be added that the principal 
items of increase each year are for the maintenance and improvement 
of the National Forests and for carrying into effect the provisions of 
the food and drugs act. In connection with the expenditures for 
National Forests, the offset of revenues from the sales of timber and 
grazing should be taken into consideration. During the fiscal year 
ended June 30, 1908, these amounted to $1,839,374.92. Since July 
1, 1907, these revenues have been deposited in the Treasury to mis
cellaneous receipts, while prior to that time they were used for the 
maintenance and improvement of the National Forests, so it will be 
seen that the National Forests are practically self-supporting. 

At the present time the total area of our National Forests is 167,-
027,319 acres, and the estimated cost of maintenance 2.73 cents per 
acre, a very small amount when compared with the cost of n1aintain
'ing forests abroad. France expends annually upon her state forests 
95 cents per acre, Switzerland $1.32, Prussia $1.58, and Saxony $2.32. 
These countries are named because in them the management of the 
forests is most profitable in products. 

In view of the fact that the Congressional Committee on Expendi
tures in the Department of Agriculture, in its sittings during the last 
session of the Fifty-ninth Congress, went so tl1orougl1ly into the dis-
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bursen1ent of the Department for tl1e fiscal year 1906, and found as 
a result of the exan1ination that every expenditure involved l1ad been 
properly made, no Congressional inquiry regarding the 1907 expendi
tures was conducted, although the report of expenditures for that 
year was prepared as usual by the Department. 

DIVISION OF PUBLICATIONS . 
• 

During ihe past fiscal year 1,522 publications were issued, contain-
ing 58,510 printed pages. Of these, 477 were new publications, 998 
were reprints, and 77 were publications of the Weather Bureau. 
The total number of copies of all publications printed during the 
year was 16,875,516. These figures represent but a slight increase 
over the corresponding figures for 1907. There was, in fact, an actual 
decrease of 71 or about 14 per cent-in the number of ne,v publi
cations, the increase being entirely in reprints to meet the demands 
for copies of publications already issued. 

By careful revision and condensation, by the elimination of unim
portant matter, by checking hasty or ill-advised publications, by cut
ting out unnecessary illustrations, and by limiting the size of editions, 
the Division of Publications has sought to promote economy in pub
lication work, and witl1 mark.ed success, as the foregoing figures dem
onstrate. I t should be borne in mind that a saving of printing funds 
can only be effected by a multitude of small economies, since, in the 
nature of things, no large economies are possible. Any large curtail
ment of printed matter would cripple ~he Department's efforts to 
educate and enlighten the public. T11e investigations and experi
ments made by the scientists and experts of this Department are 
valuable only as their results are made public; and the reports, bulle
tins, circulars, and periodicals issued by the Department constitute 
by far the most satisfactory and effective 1neans of giving these re
sults to the world. I t would indeed be idle to spend large sums of 
money in making important investigations unless full and accurate 
reports of the same are given wide circulation . 

• 
DISTRIBUTION OF FARl\tERS' BU LLETINS. 

It is the Department's establisl1ed policy to make the widest pos
sible free distribution of Farmers' Bulletins, written in si1nple, popu
lar style and printed in cheap form. During the past year 20 new 
bulletins were added to the list, bringing the total number in the 
series up to 327. 0£ these new bulletins more than three-quarters 
of a million copies were issued, and the reprints of earlier bulletins, 
£or which there is a strong and steady demand, n1ade the grand total 
of Farmers' Bulletins issued consider~bly above 6,000,000 copies. 

' II 
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For many years Congress, in appropriating for the publication 
of Farmers' Bulletins, has proYiclcd that. the major part (usually 
four-fifths) of the copie.s printed should be allotted to ~enators. Rep
resentatives, and Del<'gates for distribution a1nong their constitu
ents. It l1as invariably happened that, so1ne ?\Ien1bers of Congress 
called for only a part of their quotas, lea ,·ing the ren1ain<ler in the 
document and folding room of the Depart1nent. To prevent the accu
mulation of these unused re8idues and at the san1e tin1e to enable the 
Secretary to place these bulletins ,vhere they ,voulcl 8erve tl1eir in
tended purpose, Congress, prior to the year 1907, unifor1nly provided 
that these unused residues of Congressional quotas should reYert to 
the Secretary for distribution after a fixed date. l Jntlcr tl1is pro
vision the Secretary ,vas able each year largrly to ::;upplen1ent the 
insufficient supply of Farmers' Bulletin:, allotted to hin1. 

SALE OF DEPART~IENT l'UBLIC,\Tl<lXS. 

The year's records of sales of Department publications by the 
Superintendent of Documents again dc1nonstratecl the great. popu
larity of the reports and bulletins of thi8 Depart1nent, nntl the wis
dom of providing for their sale and the use of tl1c proceeds in printing 
additional copies. During the year the Superintendent. of Docu
ments sold 94,62U copies of different publication:-; of this Dcpart1nent 
and receiYed therefor $14,174. The nnn1bcr of copies solcl \Yas nearly 
three times as great as in 1904, and 23.000 1nore than in 1907. The 
sale~ of this Department's publications also exceeded those of all the 
other Departments con1bined by about 33.000 copies. 

SALE OF ELECTROTYPE }>LA TES. 

It is ~ery gratifying to report that the Public Printer has decided 
that the agricultural experi1nent stations, being 111aintninetl, in part 
at least, by the FC'deral Governn1ent, may obtain front hi1n, under the 
la\\r of Jan nary 12, 1895, electrotype l)lates fron1 the original plates 
used in printing Depart1nent publications at the cost of electrotyping 
only, 66 cents per page. Under this interpretntion of the In ,-r the 
stations can, and no doubt ,vill, frequently procure plates of this 
Department's publications \Yl1ich contain the resnlts of cooperatiYc 
work or ,vhich may be of special vnlne to then1, nnLl will reprint nnd 
distribute the san1e, thus supJ)lementing the distrihut ion 1nndc by the 
Department, " ' hich is often very n1uch restricted on necount of insuffi
cient funds for printing. If a sin1ilar concession coul<l be n1adc to 
State governments it is quite likelv tl1ai. State oflicials for a<Yricnlturc 

~ ~ 

,voulcl also reprint 1nany ot our publications " 'ithont l'Xpensc to us, 
thus insuring a much ,vidt"r disse1ninnt ion of the Ynlnnblc inforn1a
tion in our bulletins than ,vc can other,vise ever hope to s<1curc. 

• 
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BUREAU OF STATISTICS. 

INTERNATIONAL INSTITUTE OF AGRICULTURE. 

The International Institute of Agriculture, established under tho 
patronage and through the efforts of tl1e ICing of Italy in 190;:;, will 
be practically organized in the winter of 1908- 9. This institute is 
sustained by forty-six countries, and the membership of the United 
States is established by the treaty of January 29, 1908. The supren1c 
governing body is the General Assembly, and an1ong the delegates 
fron1 this country are two representatives from t.l1is Departn1ent--
C. C. Clark, associate statistician of this Bureau, ancl George IC. 
Holmes, statistical scientist in charge of Investigations of Produc
tion and Distribution. The Statistician and Chief of the Bureau, 
,

7ictor 1-I. Olmsted, has been designated as the representative of the 
United States for the purpose of supplying information to the 
institute. 

Among tr..e purposes of this institute are tl1e collection, study, and 
publication of statistical, technical, and econo1nic information con
cerning farming, both vegetable ancl animal products, the con1merce 
in such products, and the prices prevailing jn the various 111arkets ; 
the ascertainment of tl1e ""ages paid for farm labor; the publication 
of information concerning new diseases of vegetables w hicl1 may 
appear in any part of the world; the publication of information con
cerning agricultural cooperation, insurance, ancl credit; ancl the sub-
1nission to the adhering goYernment.c; of measures :for the protection 
of the common interests of :farmers and for the i1nproven1ent, of ·their 
condition. 

INVESTIGATIONS OF PRODUCTION AND DISTRIBUTION. 

The organization of the Bureau of Statistics has undergone a 
change so :far as it relates to the division formerly known as " Foreign 
Markets," the work of ,vhich has become larger in scope. This divi
sion is now concerned with Investigations of Production and Dis
tribution. It studies the production of wealth 011 farms, the 
distribution of farm products at home ancl abroad, and the economic 
conditions pertaining to the agricultural element of the population. 
The scope and variety of its work are indicated by such subjects as 
the production and consumption of meat and foreign markets for the 
national surplus of meat; farmers' cooperative organizations for in
suring against loss by fire, for buying supplies, for sellii1g products, 
etc.; the production and consumption of wheat in the chief countries ; 
the number of domestic animals in most of tl1e countries of the world; 
the foreign trade of the United States in agricultural products ; crop 
production in many countries ; agricultural exports and imports for 
all countries for which the information is published; Lhe progress and 
improvement of agriculture in the United States ; changes in farm 
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values and the causes therefor, and the transportation of farm prod
ucts by wagon, rail, inland waterways, and ocean. 

THE BUREAU'S PUBLICATIONS AND LIBRARY. 

The branch of the Bureau formerly known as the Miscellaneous 
Division has also been reorganized, and has been named the Edi
torial Division and Library. This reorganization was 1nade neces
sary by a notable increase in the number of publications issued from· 
the Bureau; a constant increase in the number of requests, from all 
classes of the public, for statistical information; and continuous 
accessions to the Bureau's library of foreign, Federal, State, and 
municipal statistical literature. 

The functions of the division in respect of the Bureau's correspond
ence have involved extensive and diversified search an1ong statistical 
and other publications for the purpose of responding to hundreds of 
requests for varied in'formation concerning foreign and domestic 
agricultural areas, yields, numbers of farm animals, cost of produc
tion, prices of and commerce in agricultural products, fiscal laws re
lating to commerce and production, migratory movernent of farm 
laborers, use of agricultural products, number of farn1 imple1nents in 
use, and divers other phases of the agricultural industry. Compila
tions l1ave also been made in this division during the year for publi
cation in the Yearbook of statistics of the world's production by 
countries of corn, wheat, oats, rye, barley, and flaxseed. 

The statistical library has now increased to about 10,000 volumes: 
and, in point of the number of volumes devoted n1ore or less exclu
sively to statistics of agriculture, is probably exceeded by few similar 
collections. The bulk of the collection consists of constantly growing 
sets of annual publications, but a large number of daily, weekly, and 
monthly foreign and domestic periodicals are also received, either 
through exchange or through purchase. The library has been rear
ranged and r eclassified, and a thorough revision and wide extension 
of the card-index system is well under way toward con1pletion. The 
especial object of this work has been to make easily and quickly acces
sible the wealth of statistical data relating to the agriculture of the 
various countries of the world now in possession of the Bureau. The 
exchanges and trade journals have also been catalogued, so far as 
statistics of agriculture are concerned, thereby affording prompt 
access to current statistical literature of the day not available in 
annual publications. 

NEW QUARTERS FOR BUREA U . 

The entire Bureau is now assembled in the large hall in the old 
administration building vacated by the Department's Library, while 
the fifty or 1nore clerks engaged in the con1pilation and tabulation of 

• 
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the reports of the county, township, and special correspondents used 
in the preparation of the Bureau's crop reports are concentrated in 
one room. 

CROP CORRESPONDENTS. 

The lists of correspo11dents which the Bureau maintains for the 
purpose of collecting crop statistics have been improved and aug
mented by the addition of names of reliable and representative farn1-
ers named by 1fembers of Congress from among their constituents, in 
ready response to requests from the Statistician, while those corre
spondents who have failed to furnish prompt and full reports have 
been dropped. These changes have resulted in a material improve
n1ent, so that the average number of reports received in time for tabu
lation had in June increased to over 70 per cent. The lists now in
clude 150,000 active correspondents. 

CROP REPORTS ISSUED ON EARLIER DATES. 

The monthly crop reports during the year l1ave been published 
earlier and nearer the dates to which they relate. The reports as to 
cotton relate to the 25th of tl1e month, and were formally published 
on the 3d of the following month; this year their publication on the 
1st or 2d has been secured, and it is believed that the date of publica
tion n1av hereafter be made not later than the 1st of each month . • 
The reports as to grain and other products relate to the 1st of each 
montl1, and l1ave been formerly published on the 10th. This year 
their publication has been made on the 8th or 9th, and it is expected 
to secure their publication not later than the 7th or 8th of each 
month. The earlier publication of the reports has been secured by 
simplifying methods of tabulation and improving the organization 
of the Bureau. 

CROP REPORTING BOARD. 

The plan of intrusting the final preparation of reports to a Crop 
Reporting Board has been continued, and after three full years of 
trial it has been demonstrated to be an excellent and satisfactory 
method. It avoids placing all the strain and responsibility on one 
man, and secures the benefits of consultation and a consensus of j udg
ment among men wl10 have been on the ground. 

The Crop Reporting Board is composed of the Chief of Bureau, as 
chairman, and four other members chosen anew each crop-reporting 
day from among the statisticians and officials of the Bureau, includ
ing special field agents and State statistical agents who are called to 
"\V ashington for the purpose. The personnel of the board is changed 
eacl1 month. The meetings are held in the office of the Statistician, 
which is kept locked during the sessions, no one being allowed to 
enter or leave the room or the Bureau, and all telephones are dis
connected. 

I 
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SPECIAL INVESTHL\1'10NS. 

During tl1e past year the Bureau began the collection of inforrna.
tion concerning far1ners' cooperative organizations, of ,Yhich there 
are an imn1ense nu1nber in this country, t1n1hrncing n1ore than half 
of the farmers . . This unclc11aking "ill require :,eYeral years. 

,t\. co1npilation of the sta ti~tics of agrieultural in1ports of the United 
States, begi11ning "ith 1851, ,,a::.; con1pletcd. ....\. sin1ilar co1n1>ilation 
for agricultural export~ was made five years ago: a11<l recently the 
statistics of tho re-exports of agriculturnl irnport::s, or the so-culled 
'" foreign exports," ,verc cornpilecl for the ~a111e pcriotl of years, so 
that the statistics of the entire .foreign trallc in every agricultural 
com1nunitv for n1oro tl1an half a centurv ,vill soon be 1nude available 

~ ~ 

to the public. 
An exhaustive statcn1cnt of the acreage, producfion, and foreign 

trade in tobacco of the ... \.n1erican colonies nnd of tl1e United States 
fro1n the earliest tin1es to the present year ,vns u11dl·rtaken and nearly 
accom1)lished . 

. A.n extensiYe investigation of tl1e production, trtHlc. nnd supply of 
,vheat in 1>rincipal countries Vi'ns co1nn1encetl. The plan is to gi,~e 
special attention to con<litions in countries "hich <:xport \Yhcat and 
to the consumption and 111nrkets in the princiJ)al in1porting countries. 

A co1npilation of the stnlistics of i1nports of far1ll products into 
tl1e Netherlands for the years 1904-lH0U "tl!; prt'parcll. The quantity 
of <lnrun1 ,vheat exported fro1n the United ~tntes i11 the fiscal year 
1!>07 was ascertninec.l fro1n reports recC'iv<'d fro1n corre~pondents at 
tho leading grain markets and seaports. ''"hat is ~nbstnntially tl1e 
world'i.-; protluction of wool was nscertninetl ,Yith n1nch difficulty for 
inclusion in the agricultural statistics of the l~l'arbook of l}l07. This 
is the fir:::;t publication of tl1is infor111at1011 b~, th<' l)l'}Hlrt1nent. 

STATISTICS OF TOBACCO BY TYl'ES. 

The Durean is bringing: to completion 11 plnn h_,, ,Yhieh it is hoped 
to secure statistics of tobacco product.ion by type~. 'fl1t• ~tatc is tho 
sn1allest unit or geogrnph.ical divi::;ion for ,vhich the I~nrean at. pres
ent issues detailed reports co1nparnble ,vith sirnilar rPports on other 
products ,vhich have been prepared for a long series of ycnr~. l~y 
the proposed method tl1erc can be secured statistics of the n1nonnt of 
each of the difl'erent types of tob11cco gi·o,-vn in the ~tntcs ,Yl1ere 1noro 
than one type of tobacco is gro,vn. In th(' Nc,v ~~ngland Rtntes, Ne"v 
Yorlc, Pennsylvania, Georgia, li'lorida, and '''iseonsi n, ,vhere tl1e typo 
of tobacco gro,vn is coextensive witl1 Stnto lines, the a1nount of eacl1 
type may be estin1atecl, hut in the Stntcs of l(t•ntucky, 'fennessee, 
Ohio, Virginia, nncl the Unrolinas, ,Yhcrc 1nore than one llistinct, typo 
gro,vs ,,,ithin the Statl', it, is very diflicult to drn" n lint' bet,ve<'n 
counties that produce different types. In ordPr to overcon10 this 
handicap this Department l1as entered into ('OOpl'rntiou ,vith the 
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Treasury Departn1ent, tl1rough its Bureau of Internal Revenue, 
"·hich has inserted in the reports n1ade by dealers in leaf tobacco a 
require1nent for a staten1ent of the a1nou11i received from farmers. 
By these data the Bureau will be enabled to check the annual 

~ 

reports and to secure a valuable state1nent by types. 

DEPARTMENT LIBRARY. 

The I.1ibrary l1as been n1oved into the basement of the east wing of 
the ne,v Department building, where it is commodiously housed in 
18 roon1s, originally de::-igned for laboratory uses. It is of intere::.t 
to note that at the tin1e of n1oving the Library contained 100,000 
books and pamphlets, whereas when it was first established in the old 
building in 1868 it contained less than 1,000 Yolun1es. It. is al~o 
matter for congratulation that this collection of books of such great 
value to the agricultural interests of the country is 110\V stored in a 
fireproof building. In the work of preparing catalogue and index 
cards, and in all other usual lines of work, the Library has l1ad a very 
successful year. 

OFFICE OF EXPERIMENT STATIONS. 

RELATIONS ,YITII TIIE AGRIGT.,'LTC R.AL EXPERI11ENT STATIONS. 

Twenty years have passed since the Office of Experiment Stations 
was establisl1ed to act as a general agency for the promotion of the 
interests o.f the agricultural experin1ent stations, \vl1ich "·ere then 
being organized on a National basis in accordance with the provisions 
of the Hatch Act. Although at the outset that Office had no authority 
over either the ,vork or the funds of the stations, and even no,v exer
ci8es only a very lin1ited control, it has nevertheless been an in1por
tant factor in pro1noting their growtl1 and <levelop1nent. By collect
ing and disseminating the results of their "'ork, it ha:5 done 1nucl1 
toward extending their influence throughout this and other countries; 
by collating the ,vork of similar institutions througl1out the ,vorlcl 
it has brought our stations into close and helpful touch ,vith the ,vhole 
field of agricultural science; by setting high standards of organization 
and work, it has led the stations to 1t1ake constant progress in estab
lishing themselves on fir1n foundations an<l increasing the efficiency 
of their operations; by tactful, yet cordial , cri ticisms of their ,vork 
and expenditures, it has done much toward strengthening the "'cak 
places and effecting a wise and satisfactory use of the public funds 
intrusted to the stations. 

Its relations with the stations have never been more cordial than 
they are at present, and its influence never broader nor more potent. 
The scrutiny which the Office makes of the stations' ,vork as related to 
their use of Federal funds is no,-v n1ore extended and painstaking than 
ever before. Since this is made, ho,vever, in a helpful spirit, the 
stations generally recognize that it is calculated to pron1ote their best 
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intl'rests and stin111late the1n to u1ore thor1111gh ,vork fo1· the benefit of 
.. A .. n1erican agriculture. 

~lore than half of the stations \\'ere l':-;tul)li lied in 1S 8 or thl' pre
Yious year as u result of the pa~~agl ... of t1H· !latch .:\cl, and nearly all 
of those ,Yhich hall been prc,·ion::,ly e:,tabli::shed by thP States "'ere 
reorganized at that ti1ne on a uroacler 1,asi:::, n1hl ,vith greatly in
crca..;ed re~utn·ce~. That year ,vas therefore thl' bcgin11i11g of experi
n1ent-station " 'ork in a Xntionul ,vav nnd on the .:--L'ale ,ve no\Y kno,v it . 

• 
'l' his perio<l l1as been ont> of ren1arka hle progrc-S.:, in tlil' Jcvclop-

n1ent of agriculture as a 111orc rational, l'lllightl'llCd. ancl progre~::,ive 
inllustry, anu al::,u in the attitu<le of the far111ing peopll1 to,vnrd experi
n1e11tution and ellucation in agrieulture. It ha:-- dl•n1011::ilrnlcd the 
practical Yulue of the experi111cut station. has ::-,ho\\'11 it~ ftn1llu1neutal 
in1portaucc in dc\'eloping a liu~is for teaching agi:iculture, and has 
e:;tablished it firn1ly as a public i11stitution. 

1'11is period has also been on() of experi1nent iu thl• tlcYeloptncnt of 
these institutions and in ,letcrn1ining "hat :5houl<l be their field an<l 
function. The deman<l for practical udvice and directions. anll for 
sin1ple tests ,vhich it ,Yas expected \\'Ottld an::nYcT lul'ul <plestion::, of 
profit or cxpc<lil•ncy, \Yas pro1ni11C'nt at the out~ct~ and there "'tls fre
quent disappoint1uent that ans\\ ers could not uc quickly gi,,en to 
questions relating to tl1e ,vhole field of agriculture. 'l 'he lin1itation::; 
of the fund of reliable infor111ation at hantl nt that ti1ne ,vhich could 
be dra,,u upon for such purpose::; soon beca1uc :.tppnrent, as did also 
the dangers of dra,ving hasty dl~<luctions fro111 ~t1pcrtil'ial tests anll 
short trials. Grn<.lnally the public can1e to renlize the lll'ed of 1nore 
substantial and fun<lan1e-ntal studies ,vhich shouhl lll'al ,vjth the 
principles an<l fo]lo,v n1ore nearly the u1cthods of ~cientifi.c investi
gation in order to giYe result'.') of 1norc pcrn,nnl\nt Ynluc aBtl inure 
general application. .L\.s a resu]t of this <levt•lopnH•nt of the ::-.tntinn:/ 
"ork, it has co1ne about that the stations, nnd the l'ollegcs ,vith "·hich ... 
lhey Ul'l' connC'ctell, are no" in a position tu do ::;atisfal'torily ,Yhnt-
th<'y ,Yere really forced by circun1stanccs to nttt .. 1npt at the out~et. 
hut ,Ycre unable to ncco1npli:::.h in all cnse~. 

1'he stations have dc,·elopecl a Yast fund of pructil'al infor1nation, 
1nuch of it resting upon n :-.cicntific fonndntinn. and hnYl' <ll1 Yelopcll 
their special 111etho<ls of " 'ork. llut the di:c-se111inntion of this infor-
1nation and its <len1onstration to the fHrn1er hnYc, to ~0111e extent, 
called for a special corps of "orkcrs. 'rhe supply of c-on1pl'tent llll'll 
to carry on cxpPrin1enis ancl inYestiO'utions has 110,cr fullv l1qunlcd 

b • 

the dcn1an<l, ancl ht•nce the pressure for their in,C'stigations hns fixed 
di8tinct li1uits to the ti1uc ,Yhich they c·ould s]H'ncl in the cxtl'nsion of 
thC'ir ,vork to the farn1er. 'rhe de1nnnd for nssislnnee of n dirl'·ct 
nature and the nc>cll of ,ariou:::. for1ns of instruction nud den1on
stratio11 have increased year by yea r. .\s n l'l'stil t of this eondition 

• • • 

there l1a8 Lieen a ~harper ditTcrentiution of du tic-.., nnd 1 he "orking 

I 
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staff of the station has been relieved, to a large extent, fron1 other 
for1ns of activity. Special workers have been provided to look after 
the teaching work of the college and to do n1uch of the demonstra
tion work a11d local experimenting, leaving the inYestigators more 
largely to their special duties. This broader organization l1as in
creased tl1e efficiency of eacl1 branch of the " 'Ork. 

The stations are doing n1ore scientific work and at the c;aine ti1ne a 
large amount of practical work. They are carrying their studies 
n1ore tl1oroughly over the State and in this way ren.clU11g a larger 
proportion of the farmers and a larger proportio11 of their problems. 
The scientific researches inaugurated by the stations under the ... \..da1ns 
Act are already pointing, in many instances, to ultimate practical 
results of fully as great value as those derived from 1nuch of the 1norc 
superficial work: and are laying the foundations of the industry broad 
and deep. 

There has been steady progress in the providing of better faciliti es 
for the stations and their work. This is true, not only of the bnild
ings wl1ich l1a-ve been provided by tl1e States, but of the equipment 
,,hich has been furni:,hed and the specially trained men who are being 
enlisted. These buildings are often a1nong the largest and best which 
are found on the college campus, and are equipped in a thoroughly 
n1odern manner. The States have continued to n1ake increasingly 
liberal appropriations for 1naintenance, and in a number of cases haYe 
added special farms and branch stations for studying the problems 
of a section requiring particular attention. These branch stations are 
at present conducted on a n1uch more efficient basis than the original 
substations, ,vhicl1 sprang up soon after the passage of the Hatch ... \.ct. 
Their worlc is correlated witl1 that of the central stations, and is sup
l)lemented and strengthened by the latter througl1 tl1eir laboratory 
investigations and tl1e expert advice of their specialists. In fully 
half the States there are at present branch stations of a perrnanent 
nature, which serve to extend the work of the stations to different 
localities and to de1nonstrate the practical features of their results. 

It l1as been decisively demonstrated that tl10 granting of F ederal 
aid to the States for the maintenance of the stations gave an in1-
n1e<liate and tremendous impulse to the organization of these institu
tions throughout the country and led to increasing liberality on tho 
part of the States in providing for their equipn1ent anc.l 1nainte11ancc. 
The latest statistics of the stations gathered by the Office of Experi
n1ent Stations show that though the Federal ai<l to thc1n ,vas greatly 
aug1nenied by the passage of the 1\dams Act, the increase in their 
local funds kept pace with this, so that no,v more than half the annual 
income of the stations is derived from sources within the States. 

Four hundred and eighty-four station officers <lo more or less teach
ing in the colleges with whicl1 the stations are connected. • During 
the year the stations published 459 annual reports, bulletins, and cir-
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culars, which were supplied to over 774,000 addresses on the regular 
mailing lists. A larger nun1ber of stations than :for1nerly supple
mented their regular publications with more or less frequent issues of 
press bulletins and other special publications, and n1ost of the stations 
r eport a large and constantly increasing correspondence ,-vith farmers 
on a ,vide variety of topics. 

THE .AGRICULTURAL COLLEGES .AND SCHOOLS. 

The r ecognitio11 of agriculture as a teacl1able subject, l1aving edu
cational value comparable to that of any other scientific subject, is 
no longer confined to the institutions and n1en '"hose n1ain -n·ork is 
along agricultural lines. Its recognition and advancement in col
l ege and school courses no longer depends solely upon those wl10 n1ight 
be expected to be prejudiced in its favor. I t is now rated with other 
scientific and technical subjects as a suitable 1najor for the doctorate 
in philosophy, not only in agricultural colleges and such large uni
versities as Cornell and v,Tisconsin, where agriculture is regularly 
taught in undergraduate courses, but also in universities which do not 
include agriculture an1ong undergraduate courses. 

The progress made in agricultural education in the United States 
during the past eleven year s as a result of popular den1and stimu
lated by the work of the State agricultural college~ and experi1nent 
stations and of this Department is unprecedented in the history of the 
-n·orld. In 1897, ,vl1en the present adn1inistration of this Department 
began, all but one of the land-grant colleges '\Yere in running order 
and doing excellent work, but their total incon1e was only $5,000,000; 
to-day it is almost $15,000,000. The property of these institutions "·as 
then valued at $51,000,000; now at $D6,000,000. Tl1en there were 
less than 4,000 students in agricultural courses; no,v there arc OYer 
10,000. Ninety of the 1907 graduates of these courses accepted posi
tions in the agricultural colleges and experin1ent stations or in this 
Depart1nent at salaries ranging from $500 to $1,700 and aYeraging 
$!)48.66. It is stated by presidents of the agricultural and 1nechanical 
colleges that of late the graduates of agricultural courses find remu
nerative employment much more readily. than the graduates fron1 
eng1neer1ng courses. 

I 

But the most r apid progress has been made in the field of secondary 
and elementary education in agriculture. In 1897 1v1innesota had the 
only State agricultural high school and Alaban1a had just n1ade pro
vision for the last of its nine district agricultural schools. The teach
ing of agriculture in the public ele1nentary schools ,vas scarcely 
thought of. To-day there are 15 agricultural l1igh schools of the 
1\:Iinnesota type and 40 other agricultural higl1 schools receiving State 
aid, 16 privately endowed colleges and l1igh schools giving instruction 
in agriculture, 115 State and county norn1al schools preparing young l 

I 
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people to teach agriculture. n1Hl. on our l ist.;;~ over 2,10 public und pri
vate high ~chools and aca<le1nies giving ~<nnc in..,trnction in agricul
turL'. 'fhere are lG institutions offering corre ... ponclence uncl rca<ling 
conr:ses in ngriculture and 2G private or special ele1ncntary agricul
tural ~chools. 

The X ationnl Education .i\.~sociation has organizecl a ilepart111cnt of 
rttral a11<.l ngricultnral e<.lu<.:ation antl has a standing con11oit tc1 c illYl''>

tigating the <lesirahility un<l feasibility of tr.aching agri<·ultnre in 
rural i:;c;hool~. The legi~lature of ~!as--achusetts has created n con1-
1uis~ion on industrial education, "·hicb is giviug n1uf'h <.'nc·ouragc111cnt 
to the e~tnblish1ue11t of l:3econdary S<'hools of agri<'n1tllrl' in the StalC'. 
The con::-titution of the ne"· State of Oklaho1na rcquir~s the teaching 
of agriculture in all its public schools, and the l<>gi:::Jat urc of lhc ~late 
has provi<le<l for four State norn1ul hchools "'ith dcpartn1<•nts of agri
culture. anLl an agricultural high ~chool in enel1 j udicinl district of 
the ~tat<·. 

In thirteen States the teaching of agriculture in the rural schools 
is BO\\' rc•quirctl Ly la". It i:, encouraged by State and C'ounty :--('h ool 

officers anll taught in ::,01ne of the rural :--chools of thirty-one other 
:--:Hates and Territories. r~~orty-fonr States an<.l outlying pos:;es~ious, 
then, arc n1akiug sonic effort to teach th<'ir youth the tu1<lerlying 
princ-iples of our grt>ntcst productive in<lu:-.lr~·. 

I>artly as a r~ult of this re111arknble gr(n,·th of :--cnti1ncnt in fa\'ot' 
of secondary and elen1eutar,v instruction in agriculture in p11blic 
schools: and partly in respon~e to the sti1nulus g-iv<'n l,y the Nelson 
an1end1nent, allo"'ing the lan<l-graHt college::. to clcvolc a pnrt of tht>ir 
i11<·reasctl Ii't>d<.>ral ai<l to "thC' special pr<;pnratiou of instr11l'tor:-; for 
teaching the elc1ncnts of agricu]lnrc and th<> nH•c·hnnic urt..;," nho11t 
half of the~e i11'-jtituti0ns novv ofl'<'r training courses for tcach<.'r:-; of 
agriculture raubring fro1n su1nn1er coln·scs of a fc,v ,, eeks to rcgnlar 
.four-year coUl''-<.'s, ,vith a<l<litional graduate \York. 

This l)cpurtn1<.•nt is uicli11g in th<' proniotion of this great n1ovcnH-'nt 

through all its different I~nr<.•aus and l)jvisions, but the ()ffic·<' of' 
ExpPrin1Pnt Stations is giving special attention to iL Thnt ()f1iec is 
coopc'rating ,Yith thC' ..1\ ssociation of 1\n1cricun .1\gri<"nllurnl ('ol1<'ges 
and I~xperinient Stations, ,rith the National Educntion 1\1-,sotintion 
ancl other cclucationnl as~ociations an<l their standing <'Ollllll ii.tee~, 
an<l ,vith State and loC'al school offi<'ers in the cl i fi'rl'<'nt Htat<1s and 
'ferritories in pr<'paring snggrstivc courses of :st u<ly in ngriC'ulturr, 
l1ortic11ltnrc, and other rC'lnted subj<'cts, in dC'vC'loping; snitablc labo
ratory n1uteria] an<l exc>rciscs for schools of diffl'l'<'nt gl'aclc, and in 
se<·uring suitable literature to suppl<->1nrnt the agricultural text-books 
an<l 1na1111als usecl in the rolleges and schools. ~Iany of the publica
tions of this J)epartn1ent are used in thi~ ,vay. 
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The Director of the Office of Experiment Stations acted as clean of 
the Graduate School of ..:\.griculture at its third session, as at the 
other sessions, and l1as continued to occupy an i1nportant position in 
tl1e councils of different educational associations of National scope. 
1-Iis assistants are regt1larly engaged in reYie,ving and abstracting the 
literature of agricultural education and research fron1 all over the 
world. At the same time they are selecting ancl "Torking over such 
of this material as is suitable for use in the public schools and put
ting it in usable form for the teachers and pupils. 

The Director and his assistants are also called upon to lecture upon 
metl1ods of teaching agriculture at the Graduate Scl1ool of ... \gricul
ture and at the summer sessions of State uniYersities and State nonnal 
schools. One of l1is assistants this year spent the 1nonth of June in a 
su1n1ner scl1ool for teachers in Louisiana and July in a sin1ilar school • 

in New Jersey. Another gave lectures on metl1ods of teaching agri-
culture at the Graduate School of Agriculture at Cornell UniYersity 
and at summer scl1ools for teacl1ers at the University of T exas, Uni
versity of Tennessee, 1\,fiami University in Ohio, and l\Iassachusetts 
Agricultural College. Tl1ese men are also called u1)011 frequently to 
attend State meetings of teachers and other large conventions assem
bled for tl1e consideration of educational problems. 

Congress has granted a small additional appropriation for the 
work of the Office of Experiment Stations in relation to agricultural 
colleges and schools, wl1ich will enable the Office to increase the 
effectiveness of its organization to some extent, but not in proportion 
to the rapidly increasing demands 1nade upon it by educational 
institutions throughout tl1e country. It will not be possible to branch 
out along new lines, but it is hoped tl1at with the aicl and cooperation 
of other l3ureaus of the Departn1ent, a bc>ginning may be n1ade in the 
preparation of two new classes of publications no,v mucl1 needed 
:for the assista11ce of teachers and pupils in public schools : ( 1) In
structional publications or brief monographs giving reliable and up
to-date methods of perforn1ing certain agricultural operations, such as 
Ho\V to r estore humus to the soil, Ho,v to preYent soil erosion, How to 
manage the wood lot, Ho,v to get a good stand of corn, Ho,v to make 
and apply Bordeaux mixture, etc., and (2) infor1national publica
tions, brief monographs concerning the origin, distribution, and im
portance of lea<l.ing agricultural crops, and tl1c supply, distribution, 
and importance of our National agricultural resources. Publications 
of the first class are needed mainly by the schools in whicl1 agriculture 
is taugl1t, but those of the secon<l class, informational publications, 
are in demand fro1n all classes of scl1ools, city and rural, to snpple
n1ent tl1e text-books of geography, botany, zoology, an<l agriculture. 



REPORT OF 'l'llE SEC'IU~'l'AUY . 135 
• 

FAlC\IEll:-. JX.:-'l'ITU'l 1:,s. 

The fnr1ners· institute has dcvcloptl"ll until it hn.s becon1e a lcu,ling 
n•T(\llcv in the di:-i:-:e1ninalion uf auricu ltul'al iufo1·1uation. Ovl't' C ~ ~ 

:.!.U00.000 people :tre reported n.s having attended the. rvg-11lnr iHst i
tute 111cetin,rs dnrin,r the \'car and lf.4.UUO the ~fJ<'cinJ i11,till1tP ·, t:,, 0 .. , 

"·liilc tht'l'c "'HS fnrni::,hecl l,y ~tatc auJ loc:tl nutboritil•::, ~;\J8.011() for 
• 

carrying on the \\'ork. 1'hc nppropriniions rvpr, .. ,c11t. :in incr<'a~c of 
$-l-!1000 nnd the attendance nu incren~c. of 4 l,j:000 o\'1!r the pr1.:vio11:-. 

'l'he <rro,Yiu11 1,01n1larit y of this u1ctLod uf iustruct ion is un1t1i:s-o e • 

takable e"itlettcc of a great dc.::iire au1ung fur111i11g people fu1· H!.!,ri
cultnral infor1nutiun, an1l is also nn iudicaliou ur the \\'av bv \\·hich 

, . . 
thi:-. neell 111ay ultinnltt'I_Y 1,e lHl't. \\'hilc agricnltural 1,nllt•l in~. pl•ri-
odic:al-... untl hooks havt• clone nntch to infor111 far1ucr:, t'l' pcctiug- i1u
}H'O\'eLl n1etliods iu the treutuu.:nt of ::,oils, ani111al-., :111<l crops: th,} 
al,sc11ce of nn etfectiYP ugl•11cy tu call attcution to tl11..·ir cu11lt•nts nncl 
tlirect the fnrtller "'here tu iiu<l the iufur1nul ion he 11cc•d:; hu:-, pre
vented their being utilized to their full •~t, ext<•nl. 'l'he far111t•rs' in
~titnte has de,uted it~clf cl1icH_r to :::elcctiug the valuable lruth::-, of 
science founcl iu ugric11ltura] publicatio11s and to :sho,vi11g farn1crs 
their practical appli<"ation in restoring :::oil:--: i11crea::siug 1;rups, and 
iu1proving uni1nals. I nfor111at ion respecting a<rric,dt urc has been 
accnn1ulatiug to snch un extent and is i11crL·usi11g so rapidly each 
yeur that :,erious uttcHtion ought ll(nV he given to disc·uv1•ri11g l'il'L·ctivc 
1nethods for introducing \\'hat is kno,Yn into g<•neral practice:. '!'bis 
is an in1n1ediate ncP<l, un<l the problen1 "·ill ha vc tu be \\'urkt•d out 
before \\·liat, has hecn clone in the field of rc.-..curch can he fully util-
jze<l by far·n1i11g peop]c. • 

111 the iu;_i ugnration of Loth fornts of i11~tl'U('tion 1uuc·h rcn1ains to 
he a<.:co1nplisbed " 'hich enu l,e'::lt lie clon<' b~• :-.unH• ccntrnl ag-t•it<·y act
ing as a ch•ari11g-house to c·ollect, forn1uln,tc-, aud d i:..;,e1ui11a tc in for111a
tiou in "ay<.; not \\'ithin tli<' reacli or Ua• provi11<'c of Hll) locul ug<>11cy. 
It is in thi~ capacity t11at the ()Hice of I~xpc•ri11H•11t. ~tntio11s i~ \\ol'k
ing. I~'ur both the itiJJ<>rant iH:sl r11c·t ion u nd tlH· in~I l'UC'tio11 i11 school-.; 
iL is briuging together inforn1alio11, for1u uln( iug c·o111·sc.s of sl udy 
and plans of orga1ti~ation, a11tl ad "i~ing ,vith the lol'a I olli('er:-; in 
charge co11ccrning their o" n particular plans a11<.l problcu1s. 

IXSUL\U ST.\TlONt;. 

rflil' C'ff'orls of the• 1\.lnska, IIa,vaii, ancl J>orto J{ico stations n]ong 
the lines of diver:-,ificd agricu1t11re hu,c J,c1 e11 c·o11li1111od. 'l'hr ... \laslc.a 
station~ <l~vote their prinf•ipul cfl'orts lo livP stock, horticultural c rops, 
and <·creaJ gro,villg. 'J 'hc caUle for11H•1·ly ai UH· I(rnni stutiun huvc 
be<·11 ren1ovcd to l{odiak and tl1<1 t \\'o herd i-, co111hin<'cl. ,-J'he station 
110,v ha ::; about UO head of rcgi::;lcrc<l Gallo,Yuy cattle, ,vhich havo 

I 
I 
l 
I 
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den1011strated their ability to ,-vithstand "·inter conditions by gou1g 
througl1 the last winter without any shelter except an open feeding 
shecl. .. A .. large range is needed for tl1e anin1al-breeding station, and 
a survey has been 111ade of a suitable tract. The horticultural investi
gations at Sitka are quite pron1ising. In the young orchard some of 
the trees ha Ye sho,Tn their fir<st bloon1s, and a few varieties of cherries 
bore fruit this year. rl 'he plant-breedi11g work is ueing continued, 
and as but few Yarieties of apples ha Ye so far sho"·n any ii1dica tion of 
snrYiving .. A.laska11 ,Yinters, experin1ents are being conducted in pol
linating son1e of the 1nost pron1ising yarieties ,vitl1 pollen from the 
natiYe crab apple, and seedlings "·ill be produced as fast as possible. 
During the past season some of the crosses between the ,,ild an<l. 
cultiYatcd strawberry uu<l the l1ybricls bet,yeeu the sahuon berry and 
the cultivated raspberry bore fruit , an<l select ion experiments " ·ill be 
conducted for the establisl1IDent of any desirable varieties. ..,A. species 
of "·illow which is "'ell adapted to basketry has been introduced by 
the station and was found to grow exceedingly ,Yell. The cereal 
investigations are carried on principally at Ra1upart and Copper 
Center, "·here selections of the earliest ripening l1eads of eYery vari
ety are being· ma<le. 1\.. severe frost again <le~troyecl tl1c grain cro1) 
at Copper Center, but at Ra1npart all varieties yielded well, as has 
Leen the case nearly every year since the establisl11nent of the statio11 
in 1900. ,,r ork was actually begt111 in developing a station near 
Fairbanks, reserved for tl1at purpose by executive or<ler, }-larch 22, 
lV0G. About 10 acres were planted to oats and potatoes and arrange
n1ents n1ade for clearing n1ore land and £or the erection of 1nuch
neeclecl buildings. 1-\.t the Copper Center station plant breeding ,vitl1 
natjvc grasses and legu1ninous plants l1as been begun, and about 90 
species have been brought together for further Htndy. 

The 1-Ia"·aii station continues its " 'ork in the diversification of 
agriculture in those islands. The experin1ents in ::-hipping tropical 
fruits l1a ve been con tin uecl, and it l1as been <le1nonstra tec.1 that pine
apples, avocados, and sin1ilar fruits n1ay be succef-sfully ~hippeLl to 
any point within thirty clays' direct con1n1unica tion ,vith Honolulu. 
The rice investigations l1ave been continued and exten<lecl, and the 
value of sulphate of a1nmonia and other high-grade fertilizers ,vhen 
applied to rice has uee'll sho,vn. The results of these experi1nents 
ha ,·e already becon1e "·ell ·101own a11d tlealers in fertilizers report a 
1narkecl increase in the sales of high-grade fertilizers to rice gro,vers. 
The studies in IIa,vaiian l1oney 1na<le by the enton1ologist have re
sulted in the adoption of suggestions wl1ereby a largely incrC'ased 
rcve~ue is obtained by bee keC'pcrs. .L\. study has been begun of the 
insects affecting live stock and suggestions n1adc for the control of 
son1e of the n1orc tronble-.,0111e ones. A1nong the n1orc pro1nising of 
the ne,v ly developed agricultural industries of Ila ,Yaii is pineapple 
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growing, and the study of the soil and fertilizer requiren1ents 0£ thi::; 
crop has been begun on a con1prchensivc scale. .i\.11 the departincnts 
of the station ,Yill gi,·c attention to the proble1ns connectecl "ith tl1c 
cultivation ancl marketing of this fruit. The introduction 0£ Chinese 
an<l Ja1>anese 1natting rushes has been successfully 111a<le and the 
J>rofitablenc~s of gro,ving these see1ns to b<' ,vell e-;tablishecl. .c\11 ex
perin1ent in harvesting salt-n1arsh rice for hay has inclicatc<l that 
large quantities of such hay can be produced in Hn,vaii to take the 
place of the hay ,\·hic:h i.., in1ported, to the arnonnt of $:330,000 "·orth 
annually, 1nost of it con1ing fron1 California. The expcrjn1ents in 
tapping rubber trees l1ave been continued, ancl. as sho,,ing the po:;si
bilities of rubber production, t"·o Ceara rubber trees ,,hich had been 
tnpped in July, 190, , ,vhen tapped again in January, 1H08. y ielded 
G.\ ounces of dry rubber in nine clays. ,,ri1en it is considered that - . . 
more than G00,000 rubber trees, 90 per cent of "·hich arc ('eara rnb-
ber, ha,e been planted in IIa,vaii ,vithin the past three years. the irn
portance of experiments in tapping and with coagulants for rubber 
latex n1ay be appreciated. 

The \York in J>orto Rico consists of experin1ents in plant and ani1nal 
introduction and breeding, crop production, control of insect and 
fungus pests, reforestation, etc. Seedling pineapples and seedling 
sngur canes, son1e of "~hich ,:rere originated at the station, and i1n
pro,·ed varieties of other i1nportant crops arc under ohscrYation at 
the station. Experiments in breeding pigs and poultry have proved 
quite successful at the station and the surplus is sold to planters at 
fair prices. No difficulties have been n1et \Yilh in raising any of the 
i1nproved stra ins and the deman<l is always in exC'css of the station's 
supply. Experiments in ensiling cane tops for feeding to cattle 
have indicated the practicability of using this exten!-:iiYc sou rce of 
forage, nlost of ,vhich is now "Tasted. Experiments on the reforesta
tion of denuded lulltops are being continued and so111e Yarietjes of 
eucalyptus have been found that are \Yell adapted to this purpose. 
Some of the introduced varieties of cofl'ee are beginning to bear aull 
it is no"' possible to pass juclg,nent on their qualities. 1~he conunon 
P orto Rican coffee has not met ,vith a favorable reception in the 
continental portions of the United States, and iL is belicYed to be n 
good policy to introduce the types of cofl'cc ,vhich arc cleninncl<>d by 
thr trade. The highly flavored ,Java coffe<'s see1n to retain their 
,vell-kno,vn characteristics ,vhen grown under J>orto Rican conditions 
and coffee planters arc tal{ing a deep interest in this <'xperi1nent 
and are planting the improved varieties as fast as seedlings can be 
supplied. 'fhe station's suggestions regarding planting, cultivntion, 
pruning, etc., are being <1uite generally follo,ved on the new planta
tions. The enton1ologist has been studying the life history of a 
number of troublesome insects and has ,vorke<l out n1etho<ls for the 

• 
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control of some of them. Parasites of the eggs of the tobacco l1orn
worm, mentioned in the previous report, have been distributed in 
Porto Rico and also in sectio11s of the mainland. A system of co
operative demonstration experi1nents l1as bee11 successfully inaugu
rated wl1ich has proYed very popular as a means for the dissemina
tion of inforn1ation relating to a more rational system of agricultural 
practice. 

Preliminary steps have been taken for the establisl1111ent and ma1n
tena11ce of an experiment station in the island of Guam, and tl1e con
ditions in that island are believed to be favorable for the restoration 
of agriculture and its development along more n1odern lines. 

NUTRITION INVESTIGATIONS. 

According to authority granted by Congress tl1e reconstruction 
of the respiration calorimeter is proceeding, and reports on investiga
tions made previously are being prepared for publication. 

It is expected to take advantage of new features suggested by tl1e 
work of others or devised by our experts to sin1plify and improve 
tl1e respiration calorimeter in several important ways. The work 
is being rapidly pushed and tl1e apparatus will be ready for use 
before the end of the fiscal year. Careful plans are being made for 
the utilization of the apparatus in lines in harmony ,vith the gen
eral work of the Department. The investigations planned involve 
cooperation with other Bureaus and the supple1nenting, and not the 
duplicating, of tl1eir work, where it concerns tl1e utilization of dairy 
products, cereal products, and other animal a11d vegetable food
stuffs produced on :farms, on rancl1es, and in gardens. 

vVith the aid of the respiration calorimeter it is proposed to study 
the relative ease of digestion of cl1eese n1ade and cured in different 
ways, a line of work: of the utn1ost i1nportance in view of the experi
ments already completed, whicl1 l1aYe de1nonstrated tl1e thorough
ness of digestion and higl1 nutritive value of cheese as an econon1ical 
article of diet. It is also proposed to study with tl1e res1)iration 
calorimeter the relative value of bt~tter, lard, beef fat, olive oil, and 
other edible and culinary fats as sources of energy in tl1e body, a 
1natter on " 'hicl1 data are much needed in considering problems no,T 
before the Department, and to make sin1ilar studies needed to round 
out tl1e Department's work 011 the food value of cereal products and 
1neat and 111eat products. 

Studies made and in part reported have sl1own the value of fruits 
and preserves, evaporated fruits, and other fruit products, and of 
nuts and nut products, as integral parts of the diet, a 111atter whicl1 is 
of decided i1nportance to all " rho are interested in the pr0dnctj0n of 
fruits and nuts and tl1e manufacture of fruit and nut products. The 
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r".:;piration c:1lori1nctt•r is l'..,,cntial for tlH' 111easurt•n1c11t of fnctoJ·~ 
"·hich 11rc nt pr~scnt i111pcrfcetly undl'r::,lood. 

The esti1nates for the I>cpartnH•nl for thu nuxt fi ::;cal year itH·lud(~ 
an iten1 for nutrition inYestigntions " ·hich is u1crcly :-;11rli<'iP11l to pro
vide for the in1n1caiate 1nanngc1nent of the r~ piratio11 cnlorinH•tPr 
during cxpt'.)ri1n<.'t1tc:: and thl' prl'paration <">f pop11J:1r antl t<.•c..:hnical r<•
port..; of the invcstigatio11s 111ude " 'ith it. Other PXpell :::P::! JH'Cc~ arily 
incident to such Y\'ork ,vill be pro,·ide<l for frou1 f1111d s of ut ht•r 
J~11reaus ,vhich have sought. C'OOperation in this enterprise, pro\'idcd 
('ongre:;~ graul:-, ~ut:h authority. 

The " ·ork of the l)cpartrncnt in nutrition investigation::; nn<l kiu<lrt•<l 
lines has a Yitai relation to the ,vork of our agricultural collt•ges. lu 
r '~ponsc to a ,vide::-.preacl de111nn1l n1nong fur111ers and othcl' p,,ople 
these 1·ollcgc .. s nre con<luctiug coursL•s in ho1uo <·c·nH01ui,·s in " ·hieh in
struction regar<lin~ tl1e nutriti,YP value uf tlitl'cr<'nl. foo1ls and ,,·11ys 
of handling and cooking thc111 is au in1portallt ft>at11re. rrhr•::o eol
lcge.s l1:.1Ye for years lookc•cl to the l>l"purtn1e11t for ni1l in this line aull 
are BO\\' tloing so 1nore thnn ever. The agricultural c-oll1•ges huvu hcen 
stimulated by a recent act of Congrc::-s to org.1nizc co11r:-c.s fur t Pal'h(•rs 
along this liue U8 ,rell as oth<->r brnnche.-.; of ngricul t urP an<l llH!cliun
ical arts. Secondary and prin1ary schools nll OV<!t' the cuuHtl')' arc 
taking up th is ,-rork and the den1and for kachcr~ ntH.l for infor111ation 
outruns the supply. 

Recognizing the~ in1portance of the uutrition inY<'~tigation~ of the 
Departn1ent in this c·on11cctio11, ::,tu<lents, tC'acht•r~, invc>sligutor:-;, and 
in<li vid uuls interested i11 such problcn1s urc turning to the l)ep;lrtu1<·11t 
in increasiug 11Hu1hers for inforn1ation and ::-11gg<·~tion::;. This is uue 
pha!)c of the great 111oven1ent for the i1npr0Yt~1neni of liff'. in both 
country an<l cit)· through education dirC'ctly r<'lnt in~ lo ho1n<' i11tPr 
ests and the vocatiou ::- of the people ancl the• dissc1ninalion of in for1uu 
tion alo11g such lines. It hns long l,c<'11 und<•r5{00Ll thnt \York of this 
character ha ::, he<.'n undertaken hy th<1 J)ppurtrnenL nn1l lh<' l'l' '-Ull has 
been that " ·hi]c " ' P ha\'C r Pcenlly hnd no fun<l:s for llntrition \\ork, the 
den1an<1 for information has eoniinul'd to i1H•rc•:i s t>. It is i111po<.;si blc 
to satisf.r thi-; dc·nH1.nd nnl (•..:s fund s arc• s11ppli<'d for reg11lnr \\'oi-k of 
pnblic-ation and <li~sc1nination of in forn1aiion. rI'lH• l <'ar11H•t·s' T{u llc
tius ,rhich 1\'C have preparC'd on the 1111tritiYe valtH' of Yegctnhlc>s, 
fruits, llleat, brcu<l, and other subject~ relating lo the nutrition " 'ork 
have be<>n antong the 111ost popular of the :;rri<'s ,lll<l th <' e<litious have 
run into the hundreds of thousands. ThebC' pnhli c·ntions should he 
kept up to <laie and others prepared to cover subjects not already 
treated. 

IUHIO.\ TION J)i\'ESTIO.\TIO"', S . 

... .\.s in tho past year, tho nlosi pressing neccl s of the aricl rc'gions 
are practical infor1nation for settlers on the large areas 110\v being 
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1 brought under ditcl1, and the cl1ecking of losses of ,vater in its trans
portation to the place of use and in its application to fields. In 
vie"· of this fact "·ork has been conce11trate<l. on these t,,o lines. 
Never before in our history l1as tl1ere been so great activity in the 
construction of canals nncl reservoirs to provide a "·ater supply for 
our arid lands. Tl1e construction of these ,vorks is under the direc
tion of trained engineers, while tl1e preparation of the land to receive 
"·ater, "'l1icl1 in 1nany cases involves an expense fully as great as 
:for the "'orks ,,bich supply tl1e water, is left to the i:-ettlers wl10 come 
al1nost entirely from sections where irrigation is not practiced and 
are consequently ignorant of irrigation practice. Realizing that the 
J)ropcr use of "·ater is fully as important as the proper construction 
of "'orks, we have 111acle a special effort to make available for settlers 
in the arid region the sa1ne degree of expert knowledge regarding the 
J)erforn1ance of all tl1e operations co1111ected ,vitl1 irrigation that has 
been used in the co11struction of irrigation ,vorks. Tl1is is being 
accoinplished by studying tl1e practice of the older irrigated sections 
to get the benefits of their experience, and by experi1nents to get a 
n1ore exact 1..-no,v ledge of tl1e action of water in the soil an<l the effect 
of different 1nethods of applying "·ater and cultivating the soil. To 
make the results of tl1is ,vork a -vailable as soon as possible, n1any spe
cial agents have been employe<l to assist our regular force of experts. 
It is estimated that there is now under clitcl1 and a,"aiting settlement 
:fully 5,000,000 acres. To cultivate tl1ese lands "·ill require 100,000 
settlers. It is also estimated that eacl1 settler 1nust invest at least 
$1,500 in cash in addition to his labor in establishing l1in1self on a 
ne,v irrigated far1n, calling for an expenditure of $150,000,000, a 
very large part of whicl1 ,vill be wasted if settlers are not given 
expert advice. 

The n1agnitude of the losses of water in irrigation practice and 
the importance of cl1ccking these losses l1ave been repeatedly men
tioned in for1ncr reports. Careful observations indicate tl1at not to 
exceed one-third of the water diverted from strea1ns or stored in res
ervoirs is actually used by crops in the l)rocesses of gro"·th. .1\.s the 
area whicl1 can be irrigated is lin1ited by the ,vnter supply, not by the 
extent of available land, any preventable loss is an unnecessary restric
tion of the irrigated area. Some loss in unavoidable, soine can he pre
vented only at great expense, but n1uch can be done by a better adap
tation of 111etl1ods to the conditions of soil and subsoil ,vithout any 
noticeable increase in present cost. 111 no other " 'ay can so great an 
additional area be supplied "·itl1 water at so sn1all an expense. This 
saving, ho~•ever, requires an accurate knowledge of tl1c action of 
,vater on the soils of different types, and to secure this we are carrying 
on botl1 tank and field experin1ents throughout the arid region. 
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The pre~ent actiYity i11 the construction of irrigation works in the 
" ... est has re~nlted in a large call on this Department for geneJ.·al in
for1na tion ns to ,Yater resources, -n·ater laws, irrigated crops, n1ethods 
and cost of irrigation. and opportunities for ~etllen1ent in the Yariou5 
States and Territoriec;.; of the arid region. This is a legiti1nntc demand 
and we are preparing to meet it by the publication of a series of brief 
bulletins giYing such infor1nation, compiled in n1ost cases by the State 
or Territorial engineers or by other local officials. 

Settlen1ent of the semiarid region by those ,vho expect to engagp 1n 
<lry far1ning has continued witl1 little check, but the experience of 
these settlers has increased the demand for i11formation regarding 
the po~sibilities of deYeloping s1nall water supplies for the irrigation 
of li1nited areas in connectio11 ,vith the farn1ing of large ureas ,vitl1-
out irrigation. The far1ns established for securing such information 
and for demonstrating the n1ethods of use and the adYantages of irri
gation haYe been maintained during the past year and should be con
tinued. The water for the dry farn1s on the plains must be pumped 
fron1 underground sourr•es or stored fro1n storm ,Yaters. 

Tl1e practice of irrigation in the humid parts of our country is 
becoming more comn1on every year, and the demand for information 
regarcling methods acla1)ted to that section has led to tl1e placing of an 
experienced man in the East to study conditions and the n1ethods 
best suited to then1. Experi1nents l1ave been begun for the pnrpo(:e 
of testing the adaptation of the cl1eap ,vestern methods to conditions 
in the East, -n·herc the present methods, ,vorked out by the truck 
grower~, are very expensive. The value of the irrigation of meadcnvs 
and of the use of sewage ,vater on forage croJ)S is being tested by 
experiment in several localities. 

DRAINAGE INVESTIGATIONS. 

Recent estimates macle by the Department place the total area of 
unreclaimed wet lands in round nun1bers at 79,000,000 acres. " 'itl1 
reference to their productive value as affected by their natural \yet, 
condition, these vast areas mav be classified as follo"'s: 

• 

(1) I.ands which are pern1anently wet and are never fit for culti-
vation even during the most favorable years. 

(2) Lands ,vhich afford pasturage for live stock, though the forage 
,vhich they produce may be of indifferent quality. 

(3) Lands whicl1 in their natural condition arc subject to period
ical overflow by i:;treams, but ,vhich at, other times produce valuable 
crops. 

( 4) Lands ,vhicl1 yield profitable crops during sea!:lons of light or 
medium rainfall, but which are ,vho]ly unproductive in seasons char
acterized by greater than the normal rainfall. 

• 



I 

142 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 

It is estimated that of the first class there are 52,000,000 acres; of 
the second class, 7,000,000 acres; of tl1e third class, 15,000,000 acres, 
and of the fourth class, 5,000,000 acres. In addition to this area it 
is estimated that there are 150,000,000 acres of occu1)ied farn1 land 
wl1ose production would be increased 20 per cent, without additional 
labor in manageme11t or cultiYation, were it judiciously drained. 

The existence of tl1ese conditions suggest that imn1ense agricultural 
possibilities lie before us in the reclamation of the so-called swamp 
lands, and also in tl1e better drainage of lands whicl1 are now under 
cultivation. Tl1at marked attention is being given to this subject by 
landowners is evinced by the large number of inquiries received by 
the Department upon matters directly related to agrict1ltural drain-
age. 

The principal localities in which extensive work was carried on 
during the fiscal year ending June 30, 1908, are enumerated below: 

ARKANSAS.-A. survey of Camp Bayou near Wilmot, in Ashley County, was 
made, and plans and estimates were prepared for a system of main drainage 
ditches adequate for the reclamation of the district. Near Lonoke a small area 
in the upland-rice district was surveyed and a system of drainage by road 
ditches was planned designed to facilitate the drainage of the rice lands and 
improve the roads in that prairie region. 

CoLORA.DO.-A preliminary examination of the San Luis Valley was followed 
by extensive field investigations to determine the feasibility of reclaiming by 
drainage large areas of land that were once under profitable irrigation, but 
whose Yalue has been largely destroyed by the accumulation of excessive 
amounts of water and alkali. A preliminary investigation of the valuable 
fruit lands of the Grand River , Talley which are injured by seepage was also 

made. 
FLORIDa.-A party spent the months from December to April in a continua-

tion of the investigations of the Everglades carried on during the two previous 
years. All the natural outlets to the Atlantic Ocean, north of 1\Iiami, were 
examined to determine tbeir fitness for improvement sufficient to afford ade
quate drainage channels for the relief of the Everglades and Lake Okeechobee. 
A possible route for a canal was located from the head of the Loxahatchee 
River to the lake, and levels were taken over the line. The lake was entered 
by going up the Caloosahatchee River, and the north and east shores of the lake 
were carefully examined. 

lLLINOis .- In cooperation with the Illinois Geological Survey, an investiga-
- tion was begun of the damage along the Little ~Yabash River and its tributaries 

caused by oYerflow of the rich bottom lands in time of flood. and of the best 
means of preventing such injury. An investigation was also made of the 
methods that have been put into use along the Illinois River for protecting 
and draining the valuable bottom lands by means of an elaborate and expensive 
system of diking and pumping. 

l{ANSAs.-The inYestigalion of flood conditions along the Neosho River, 
begun during the previous year, was completed. .~ plan for the prevention of 
further injury by overflow of the yaluable agricultural bottom lauds was 
developed, consisting of a system of levees extending from En1poria to the 
I{ansas-Ok1ahoma line. A method of doing the work ~,as outlined and its 

cost estimated. 
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where landowners desired to construct drains. The success of the drainage 
experiments in many vlaces, especially in the northern part of the State, is 
leading to a large extension of drainage by indiYidual landholders. 

WYOMINO.-In continuation of work begun in 1903, further investigations 
were made of the practicability of reclaiming by drainage lands in the Grey 
Bull Valley ,vhich had become injured by excess of \Vater and an accumulation 
of alkali. In cooperation "''ith the State experiment station, an experimental 
tile-drainage system was installed on the University stock farm at Laramie. 
Tliis system "'ill test the efficiency of tile in reclaiming wet and alkalied land, 
so that it will again be valuable for agricultural purpose~. 

GENERAL TECHNICAL INVESTIGATIONS.-As opportunity offered special studies 
haYe been n1ade in seYeral lines in ,vhich infor·mntion is needed by drainage 
engineers. An investigation was begun of the construction and maintenance 
and of the carryiug capacity of drainage ditches in the southern Mississippi 
Valley States. Similar data \Vere also collected in Illinois and Iowa. ..A study 
of the drainage of peat and turf lands in Indiana, Illinois. "\Viscousin, and 
~finnesota was inaugurated. Studies relating to the reclamation of tide lands 
along the Atlantic coast from New Jersey to Georgia ,vere carried on. 

DISSEMINATION OF INFORMATION.-In addition to the extensive correspondence 
carried on continuously fron1 the "\Yashington office with inquirers for informa
tion on the subject of drainage, various members of the scientific sta.1f made 
addresses and took part iu a considerable number of public meetings held to 
consider this subject. 

OFFICE OF PUBLI C ROADS. 

RELATION OF ROADS TO AGRICULTURE, 

For many years the De1)artment has endeaYored to impress upon 
producers and consumers the close and intin1ate relationsl1ip of tl1e 
public road to agriculture, and wl1ile endeavoring by practical demon
stration and scientific experiment to in1prove 1nethods of construction 
and maintenance, has lost no opportunity of awakening the public 
to a proper appreciation of the great economic i1nportance of roacl 
in1prove1nent and the necessity for reform in the n1anage1nent of tl1e 
public roads. Some conception may be had of the in1n1ensity of the 
task by considering the fact that there are 2,151.000 n1iles of road in 
the United States, a sufficient lengtl1 to encircle the globe at tl1e equa
tor ,vitl1 86 parallel roads. The total expenditure upon roads for 
1904 was nearly $80,000,000. At that time about 38,600 miles l1ad 
been surfaced with stone, 108,200 witl1 graYel, and 6,800 "ith special 
materials, n1aking the ,vhole mileage of in1pro-ved roads only 7.l! 
per cent of the total. An effort has been made by the engineers o± 
this Depart1nent to estimate the mileage of i1npr0Yed roads in 1908, 
and the total value of all roads, including bridges and rights of way. 
Taking· the 190± figures as a basis, and assu1ning that the macadan1 
roads have increased 12.5 per cent, tl1e gravel 15 per cent, and those 
surfaced with special materials 25 per cent, we have 43,450 n1iles of 
1nacadam, 124,4G8 of gravel, and 8,512 surfaced ,,ith special ma-
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terials. The cost of the 1nac:1<lnn1 has been c~tinu1tctl at $4.000 per 
n1ile. of the graYel ut $1,500, and uf other surfacing materials at 
$1 ,000. 

There is nbout 1.V,5.000 1niles of earth road, ,Ybich it i~ cstinulte<l 
l1as cost for grading, culvert::., bridge::;, and a 11 other i tc>nl:-- of ex
pen!::e an aYcrage of $300 per n1ile. The right of ,, ny 

1 
\Yhich has been 

e:.-, ti1natcd at ~O feet in ,Yidth for the entire 1nilcagc. i~ \Yorth nt the 
a'r'crage acreage Yaluution as given in cen..,us reports $3·1:l,000.000, 
n1aking a total estin1atcd co....,t of $1. 720,3~n.ooo for all the roads of 

'-' 

thi<-; conntry. OYet· the..:e rontls at least 250,000,000 ton,;; of freight 
arc hauled eYery year to railroad~. not incl11ding the in1n1en:--e ton
nage hauled to "·har,;-e.., an<l docks for ,vat er Rhipn1ent. ''" hich "e are 
unable to estin1ate. The data collected hy the Depart1uent indicate 
that this hauling is <lone at an average cost of uot lc!:is than ~:3 cents 
per ton per n1ile, a.nd th!lt the average haul is nbout !) 1nilcs, which 
goes to show th.at the tranc:portation OYer the public roa<ls to the rail
road represents an annual co::,t of oYer half a billion <lollars. Ilauling 
in !~ranee is clone in n1any cases at as lo,Y a cost a:s 7 rents per ton per 
1nile, and the aY.:rage there is probably not rnore than l1alf of the 
a,~erage for the United Statec;. The ~.elling price of fartn products 
is largely determined b~, factors beyond the control of the farn1cr. 
His prosperity n1ust be measured uy the 1nargin of profit above the 
C'O'->t of production and of transportation; ancl it is only when the 
great agricultural population avvakens to a realization lhat the roa d 
prol,len1 is a farn1 problem that ""e can look for substantial progress 
in this important branch of transportation. 

EF!'EGT ON ED'P CATION. 

The relation of the public roa<ls to education is one ,vhich has 
largely been oYerlooked. It is a n1orc or less ,vell-kno'\\'ll fact that 
we have in all of our States a nun1ber of illiterates. '\\,hile there are 
a nun1ber of contributory causes to illiteracy, it, is i:;ignificant to note 
that in four States ,vhere the aYcragc percentage of in1prove<l road~ 
i':i 30.55 the percentage of ,vhite illiterate~ is onl_y o.:i-! of 1 per cent 
of the total population, and in four States in ,,;-hich only 1.51 of the 
road 1nileage is improved the per cent of '"hite illiterates is -1.7<;. It 
is probable that bad roads are partly a cause ancl partly nn effect of 
ignorance, but it certainly appear~ that the t"·o are closely r elate<l. 

IIIGII,VA Y ENGINEERING. 

Our colleges and univcr~ities arc realizing that special prov1s1on 
must be made in their engineering departn1cnts to meet the increas
ing demand for men specially qualified in high,vay engineering. The 

1--07:3G3-YBK 1908,--10 
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usual cour se in civil engineering does not provide graduates capable 
of immediately taking up and directing highway \vork. ....\..ccordingly, 
the Department has cooperated ,-vith educational institutions and 
urged the establishment of courses i11 l1igl1way engineering or the 
modification of civil engineering courses so as to provide the neces
sary instruction. The University of -nrashington has established a 
chair of highway engineering, to wl1ich an engi11eer of the Office of 
Public Roads of this Department has been appointed. and many other 
colleges are now making definite progress along this line. In addi
tion, tl1e Departn1ent has for several years successfully carried out a 
plan of appointing eacl1 year a small number of graduates in ciTil 
engineering and giving them thorougl1 and practical training in 
highway ,vork for a period of one year. Tl1is is not gratuitous in
struction on the part of tl1e Government, as the young men, "·hile 
receiving a small salary and valuable instruction, are, on the otl1er 
l1and, rendering service to the Government. At the end of one year 
these students may be r etained in the service without further exa1ni
nation and promoted to the position of assistant engineer. The plan 
has worked out exceedingly well, and a nu1nber of young engineers 
have passed from the Governn1ent service to in1portant positions in 
State and county road work. · 

SAND-CLA.Y ROA.OS. 

In many sections of country, almost entirely without road-building 
rocks, the cost of macadam roads is prohibitive. Sparse population 
and lack of funds prevent the building of hard roads in many cases. 
To meet the needs of such localities, the Department has by researcl1 
and experiment endeavored to devise metl1ods of construction wl1icl1 
would utilize to the best advantage tl1e materials imn1ediately avail
able. For many years the sand-clay method has been in successful 
operation in various Southern States, and the Department l1as en
deavored to bring it more and more into general use. The past su111-
mer witnessed the beginning of experi111ents with the sand-clay 
1nethod at Englewood, l(ans., and later in the sun11ner at Dodge 
City, JCans. The people at these I(ansas points arc enthusiastic over 
the possibilities of the sand-clay road, and at this stage of the work 
the indications are that the experiment will prove as successful on 
the Great Plains as in the South. Jf our hopes are realized in this 
"·ork, a tremendous benefit will result not only to l{ansas, but to 1nany 
of the trans-Mississippi States. 

BURNT-CLAY ROADS. 

For several years the Department has been conducting experiments 
,Yith burnt clay in the ~Iississippi Delta r egion. ,,Thile the cxperi-
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ments have not been uniformly successful, the Department feels justi
fied in announcing that burnt-clay roads are entirely feasible, and 
under favorable conditions are almost as satisfactory as macadam. 
A burnt-clay road completed by the Office of Public Roads of this 
Department at Greenville, Miss., on November 4, 1907, withstood the 
trying climatic conditions of the winter and spring and an exceed
ingly heavy traffic, and showed very few signs of damage at the close 
of the past summer. Another burnt-clay road at Tallulah, La., con
structed during the past summer, is now in excellent condition. The 
burnt-clay road will generally be constructed in sections of country 
where macadam materials are not available, and in such cases the 
cost will probably not exceed on the average one-third the cost of the 
macadam. 

DUST PREVENTION. 

The destructive effects of automobile traffic on macadam roads have 
occasioned much uneasiness, as many million dollars have been ex
pended in this form of construction. The engineers of the Depart
ment have, in common with others in this country and in France and 
England, conducted numerous experiments with a view to determin
ing the exact cause of the deterioration of macadam roads and to 
devising methods of treatment or construction which would effectually 
meet existing conditions. The materials used in the experiments by 
the Department have included, a1nong others, tar preparations, 
asphalt oils, temporary expedients, such as calcium chloride, and 
seYeral special preparations originated by the Office of Public Roads 
of this Department. Some measure of success has attended the work 
thus far, and it is hoped that much progress will be made within the 
next few years. 

INTERNATIONAL BUREAU OF ROADS. 

So important has the subject of road improvement become that 
an international road congress has just concluded its deliberations 
at Paris, France, which was participated in by tl1e representatives of 
29 go-vernments, and at wl1icl1 nearly 100 valuable papers on various 
phases of the subject were presented. The most important outcome 
of this congress was the formation of an international bureau of 
roads, to be composed of two or more delegates from each of the 
governments represented at the congress. The purpose of this bureau 
is to collect and make available for all of its members all data of im
portance on the subject of roads in every country. It is gratifying to 
be able to state that the suggestion for such a bureau was made by 
the chairman of the commission representing the United States Gov
ernment, and that it was unanimously adopted by the congress. 



148 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 

TESTING OF ROAD »-lATERIALS. 

The testing of road materials to determine their suitability for road 
building has reached a high state of efficiency in this Departn1ent, and 
it is a cause for 1nuch gratification that the work which is being done 
by the road-material laboratory is regarded in England, and by many 
authorities in otl1er European countries, as being further advanced 
and more effective tl1an similar work done in any other government 
laboratory in the world. So highly is this work regarded by the chief 
highway officers in England that a request l1as been made to the 
Department to test some of the characteristic road-building materials 
of Great Britain. 

In tl1e borough of Hornsey, in England, it has been ascertained that 
a number of sections of exceptionally good roads l1ave been con
structed by the mixing of limestone and siliceous rocks in accordance 
,Yith suggestions contained in publications of this Department setting 
forth the results of experiments in the mixing of these materials, 
,,hereby the cementing value is increased beyond that of either 
material alone, tl1us 1naking possible the use of many crystalline rocks 
of low cen1enting value and of low cost. 

OBJECT-LESSON ROADS. 

1v1easured by comparison with previous years' results, the object
lesson work of tl1e past year was the most successful in the history of 
the Department. At the close of the year 31 object-lesson and ex
perimental roads had been completed, or " 'ere in course of construc
tion, illustrating the best methods of road construction as adapted to 
conditions in each section of the United States. These object-lesson 
roads ,vere instrumental in the giving of instruction in the art of road 
building, and it may therefore be said without exaggeration that the 
Department n1aintained 31 temporary schools in road building. 

The e11gineers from the office made the necessary surveys and pre
pared the plans and estimates and supervised th.e construction, in
structing the local road builders at each stage of the work. In all, 10 
macadam, G sand-clay, 4 gravel, 3 earth, 3 burnt-clay, 1 shell, 2 tarred, 
and 2 oiled roads were constructed, mak:ing a total of 223,208 square 
yards 0£ road surfaced. Object-lesson and experimental roads were 
constructed in Massachusetts, Virginia, v,r est Virginia, South Caro
lina, l{entucky, Tennessee, Georgia, Florida, Alabama, 1\1ississippi, 
Louisiana, Texas, ,,risconsin , 1v1issouri, 1\..rkansas, North Dakota, 
Nebraska, and California during tl1e year. 

UTILIZ .cc\.TION OF BY-PRODUCTS. 

Approxi1nately 20,000,000 tons of blast-furnace slag are p!'oduced 
annually in the United States, n1ost of " 'hich is a total waste. Slag 
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has been used Yery slightly ns a road-building 111atcrial, for the r ea
son that it is exceedingly <lifficult to maintain a ,Yell-bon<lcd surface. 
The Ofiice has, during the pa:.--t ; ·ear, inaugurated experin1e11ts in the 
building of roads of slag in con1bination ,Yith tar and asphalt prepa
rations along original lines. It is hoped that thc~e expcriu1ents "·ill 
not onl3· open the ,vay for a n1ore general u,e of ::;lag as a r oa<l n1nterial, 
but thut the a<l<lition of bitun1inous binders " ·ill re~ult in muc:11 
progrc.;s in tbe deye]opn1ent of dustless road~. 

S 01ne int<'resting experin1ents which haYe not yet prog res~<l to a 
point, ,vhere definite r esults can be anticipated J1a \'C had for their 
object the utilization of the by-product of the beet. and cane sugar 
refineries which , at present~ has Yery little co1n1ner c:ial value. 'fhis 
by-product is a thick sirupy liquid which re1nains after the Yarious 
grades of sugar and of n1olas~es of com1nercinl Yalue and alcohol haYe 
been obtained. 

ROAD CONSTRUCTION, AD:\IINISTR..\ TION, AND :\IAINTEN ANCE JN FOR.EJGN 

COUNTRIES. 

Early in the past sumn1er a list of questions was prepared in tbis 
Office \\·hich the State Departn1ent transmitted ,vith a letter of in
structions to the American consuls in e,ery foreign country. Copies 
of the replies are being for"·ar<led to the Departn1ent of Agricultnre 
by the State Departn1ent, and it is probable that " ·ithin a co1np ara
tively !-hort ti1ne complete and interesting data ,vill be available for 
the American public concerning all phases of the road subject in 
eYery foreign country . 

. A.t the same tin1e an investigation is being arranged through cor
respondents in each county in the United States ,, hereby c·o111plct<' 
inforn1ation co11cerning roads. road revenues, and expen<litures £or 
this country "·ill soon be available. 

CORROSION OJ." IRON AND STEEL. 

This investigation ,vas begun for the r>urpose of dctcr1nining the 
cause of corrosion of metal road cnlvcrts, and to di~cover if posbib]c 
the n1eans of preventing or minimizing the corrosion. Investig ation 
thus far has produced data of great scientific and practical Yaluc, 
,vhich are set forth in publications issued Ly this D ep artn1ent. The> 
results of the \\'Ork have already prove<l of grent bcnt1 fit , as several 
of the rolling mills have materially modified their n1ethocls of 11u1nu
faclure to conforn1 to the conditions indi<'atec.l as essential in the 
results of the in ,·estigations. 

During the past ~ummer test fences ,vere erected at Pittsburg and 
Atlantic City, and at the latter place a nu1nber of large plates of 
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steel were set up in :frames facing the ocean. These plates were 
painted with standard pigments and with pigments prepared accord
ing to specifications drawn up in the Office of Public Roads. 'The 
purpose of this test is to determine the relative merit of the pigments 
used in the prevention of rust. 

TRACTION TESTS. 

At the close of the past fiscal year arrangements were made for 
conducting during the current year a series of thorough traction tests 
to determine the tractive resistance of various road surfaces and 
grades and various widths of tire. Much instructive and interesting 
information should result :from them. 

GENERAL ADVISORY WORR. 

The demands upon the Department for expert advice on road con
struction and maintenance haYe grown continuously in recent years, 
both in volume and in complexity. The result l1as been that a corps 
of consulting l1ighway engineers of the widest possible experience and 
adaptability bas grown up in tl1e Office of Public Roads, supple
mented by specialists in the various methods of road construction and 
in the various l ines of experiment. 

Considering the year as a whole, it is ,vithin the bounds of con-
servatism to say that far greater results have been accomplished than 
in any preceding year, and that tl1e status of road work in general 
throughout tl1e United States is more advanced and more promising 
:for future development than in any year since the settlement of 
North America by tl1e white man. 

REVIEW OF TWELVE YEARS. 

In presenting an account of the work of the Department it may 
be worth while to survey the last twelve years of endeavors, and of 
their fruition and promise, to whicl1 not only this Department has 
contributed, but also the experiment stations, the agricultural schools 
and colleges, the State boards and comn1issioners, the agricultural 
press, and the farmers themselves in their individual and collective 
efforts. 

iromentous changes have occurred to agriculture in this country 
during the last dozen years. Features of great import have been in
troduced. Forces have become operative whose results are already 
enormous, with the certainty of cumulative and accelerated future 
consequences for the Nation's good and well-being. The farn1er's 
work and l1arvest l1ave had the benefit of n1ore Yaried kno,vledge and 
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more effectiYe intelligence. IIis life and liYing haYe undergone trans
forn1ations which increasingly n1ake the far1n preferaLle to the to,vn. 

IMPROVED FINANCIAI, CONDITIONS. 

This period has deYeloped an amazing and 11nexa1npled })rosperity 
for the farn1er. His in1pro,~ing financial condition has been both an 
effect and a cause-an effect partly of his o,vn cfl.'orts joinc<l to tho-;e 
of public agencies, and also the 1neans of n1aking his life and the liYe8 
of his wife and children the better worth liYing. 

~Iore ,,ealth has Leen inYeste<l in in1pr0Ying the farn1 hon1e and 
in the current expense of farn1 life. "'\l'ith Letter hon~cs filled with 
1nodern con,·eniences, the fan1ily life has developed in strength and 
in enjoyaule liYing. Through the introduction of n1achinery, the bet
terment of buildings and appliances, and the i1uproven1ent of n1ethocls 
tl1e farmer's labor is rapidly becon1ing less in physical stress, and the 
burdens of the household are becon1ing lighter. C'hild life on the 
farn1 is entering upon a reah11 of favoring conditions in the home, at 
school. and in farnung, an<l hon1e-making apprenticeship i~ ri~in[5 to 
a l1igher level. 

CHANGE FRO)! LOW TO PROFITABLE PRICES. 

The year 1897 or thereabouts marked the far1ner's financial turn
ing point. The prices of his product~ had previously often been be
lo\v the cost of production, and. he occupied a weak position as a 
seller. \\

1
ithin a very few years thereafter prices l1ad risen so us to 

make him strong as a seller and to enable him to hold his crops for 
fair prices. 

Corn was wortl1 but 21.5 cents a bushel at the farm December 1, 
1896, as an a1"erage for the lTnited States, and less than that in the 
great corn States. By 1900 the price l1a<l rise11 to 35.7 cents, and. the 
N ovembcr price of this year is G3.5 cents. 

,,~heat sold for as little as the average of 49.1 cents a bushel De
cen1l>er 1, 1894; a marked increase to G9.5 cents fa1'ored the crop of 
1903, an<l now the November price is 91.5 cents. 

The farmers and })lanters of the cotton States were in a wretched 
financial condition ,vhen the cotton crop of 180-! ,vas sold for 1.G 
cents a pound.. Their independence began \Yith the price of 11.GG 
cents in 1903. During the last six Yl'ars the 1nean price of cotton to 
the growers has been 9.865 cents and. the seed has brought then1 1nany 
millions of dollars annually. 

Hay was worth at the farn1 only $6 a ton in 1898; the })rice rose to 
$10.01 in 1901, to $11.68 in 1907, and it wns $9.22 on N ove1nber 1 of 
this year. The far111 price of oats was at the lo,v figure of 18.7 cents 
a bushel in 1896; in 1901 it \Vas 39.9 cents; in November, this year, 

' 
: I 
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4G.5 cents. Barley ,Yas sold for 32.3 cents in 18!:>6, 45.9 cents in 1902, 
66.6 cents in 1007, and 53.7 cents in November, 1908. Rye ,vas at the 
lovv price of 40.n cents a bushel in 18!:>G; in 1901 tl1e price ,vas 55.7 
cents ; in N o\1ember, 1908, 73. 7 cents. 

Tobacco ,vas not ,vortl1 raising at the average price of 6 cents a 
pound in 1896; there "'as son1e improvement ~,ith 8.1 cents in 11:>0-!; 
still more ,vitl1 10.9 cents in 1!:>07; and perhaps a higher price this 
year. In 1896 potatoes brought 26.6 cents a bushel to the .far1ner; the 
rise ,vas to 76.7 cents in lDOl and to (H).2 cents in Noven1ber, 1908. 

In the meantirne the prices of domestic animals l1ad participated in 
the for,varcl 1novement. Ilorses of all ages had the average value of 
only $31.51 at the far1n January 1, 18!:>7. Tl1e average ,vas $5~.86 in 
1901 and $93.41 in 1!)08. From the lo,v price of $41.GG per n1ule in 
1897, all ages included, the figure rose to $G3.97 i11 1901 and to $107.76 

in 1008. 
Tl1e farm price of dairy cows has gone from $21.40 in 1892 to 

$27.45 in 1808, and to $30.67 in 1908; of all other cattle of all ages, 
from $14.06 in 1895 to $20.!.>2 in 18!.>8, and to $16.89 in 1nos. 

A remarkable change in price "'as in that of sheep, from $1.58 in 
18!.>5, all ages included, to $2.46 in 18!.>8 and $3.88 in 1!:>08. Hogs had 
the low price of $-1:.10 per head January 1, 1897; the average was $5 
in 1900, $7.62 in 1907, and $6.05 in 1!:>08. 

The consequences of such rises of prices need not be itemized. The 
old cotton plantation tl1at no lender ,vantecl as a mortgage security is 
now sought for investment and its owner can borro,v ~·ithout mort
gaging. The farmers 0£ the mortgage-riclden I(a11sas of former 
days have stuffed the banks of that State full of n1oney, have 
organized banks of tl1eir o,vn, and have sent n1oney to the East to 

invest. 
AGRICULTURAL SCIENCE. 

Relieved of the weight of debt and 0£ suffering under unprofitable 
prices, the farmer felt more responsive than before lo the help offered 
by the Department of Agriculture, the expcrin1ent stations, and otl1er 
sources during the period under review. rrhousands of learned inves
tigators ,vorkecl for hi1n. Tl1ousands more talked lo hin1 repeatedly. 
Thousands of de1nonstrations taught how to <lo by doing. lv1uny boys 
,Yere educated in agriculture. IIundreds of 1nillions of copies of pub
lications ,verc sent broadcast. The story of ,vhat ,vas done by Nat ion, 
State, and privnte persons can l1ere be stated only briefly. 

PLANT AND ANll\IAL nnT~EOING. 

l 

Both the science of breeding plants and .animals and practical ~ 
1nethocls have n1ade ren1arkable adYance. l)uring the past dozen 
years breeding has passed the unorganized stage nnd has con1e under j 
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the don1ain of science. l{api<l a<lvances arc being n1a<le in the stt1<ly 
of the laws under which heredity operates. The cxcec<lingly great 
-value of the rare mutating plant or animal \Yhich has the po"·cr to 
project its unusual indi,~idnnl values into it::; progeny a1ul thus pro
duce a valuable new strain has co1ne to Le appreciated as the n1ost 
important source of creativ() breeding. 

The public scientist and the cooperating groups of brce<lcrs and 
growers of pure-bred seeds, plants, an<l ani1nals are organizing State 
breeding establishments, where large numbers of plants and uni1nals 
can be brought under perforn1ance. The "'heat breeder by ,Yorking 
out methods of te.--;ting and recording breeding values has assi!--tecl 
the anin1nl breeder. 

DEFINITJ:.. RESULTS ,v1Tn PLANTS. 

The breeding of types of Sea I sland cotton in11nune to various dis
eases; the securing of types of nitrogen-gathering plants to use in 
rotation with snch kinds of cotton; in1proven1ents of the fiber of other 
kinds of cotton an<l of its productivity; the n1arked increa~e in corn 
production due to kno,vle<lge of the laws governing corn breeding; 
the establishment of i1nportnnt tobacco industries, such as the gro,v
ing of the Sun1atra "'rapper leaf and the Cuban fill<'r through adap
tation to proper conditions, and the creation of <lesire<l strains by 
breeding; the securing of a whole series of hardy citrus fruits; in1-
provements in wheat and oats-these are s01ne of the grand achieve-
1nents of plant breeders. These wor<ls are few, but the 1nillions of 
dollars created annually by reason of the work of these n1en are 
many. 

In one State this Department and the experiment station jointly 
spend less than $20,000 annually in conducting a plant-breeding 
establishment, ancl half a dozen varieties of ne,Yly bred fie]cl crops 
have been distributed ""hich added this year $2,000,000 to the val ue 
of the same crops as raised in former years, because of their improved 
heredity. 

~ 

I-Iybrirlization and seed selection in the case of existing crops hn ve 
been performed scientifically to produce varieties lo meet new con
ditions, to produce larger yields, to resist cold, drought, and disease. 
,vith the advent of the cotton boll ,veevil, the breeding of eotton~ 
fitted to escape weevil injury, to produce longer staple and heavier 
yields, and to resist ,vilt, root rot, and other di1,eases, ,vas undertaken 
with gratifying results. Several entirely new cotton hybrids have 
been developed which possess great improve1nent over for1ncr varie
ties. This Department's newly bred, heavy-yielding, long-staple 
Upland cotton, the Columbia, received a gold medal at the ,James
to"·n Exposition. 

The ,vilt-infested cotton soils of the Southeast have been out"'ittecl 
by the breeder of wilt-resistant varieties of both Sea I sland and 

,, 
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U plan cl cotton. The breeder l1as hastened the maturing of cotton 
to insure tl1e safety of tl1e crop upon the arrival of the boll "·eevil. 
, rarieties of Guaten1ala cottons l1ave been introduced and acclima
tized because tl1ev have characteristics tl1at enable then1 to resist the 

V 

boll ,veevil. Egyptian cotton has been introduced, acclimatized, and 
established in the Colorado '\Talley in Arizona and California. 

Good progress l1as been made in breeding single-germ seed balls, 
which will greatly reduce the labor and cost of growing sugar beets. 
Iligl1-grade sugar-beet seed, fully ·equal to tl1e best in1ported, l1as 
been bred in this country . • 

Among the results of breeding tobacco for quality, uniformity, and 
yield are the Uncle Sam Sumatra, the Hazlewood Cuban, the Brewer 
H3Tbrid, and several other improved types which l1ave been dissemi
nated and which give an increased yield of 50 to 75 per cent of great 
uniforn1ity and high quality. 

Corn-breeding methods have developed varieties wl1ose yield is 15 
to 25 per cent a hove that secured by the best of the f orn1er varieties. 
This Department l1as introduced from Guatemala for breeding pur
poses new types of corn adapted for growth in the moist Gulf regions 
and other varieties for growth in the hot arid regions. The develop
ment of quick-maturing, l1igh-yielding dent corn for tl1e nortl1ern 
edge of tl1e corn belt has been accomplished by the experts of the 

Department. 
1"he corn plant is very pliable in the hands of skillful breeders. 

Ten generations of breeding at the Illinois station haYe increased the 
average protein content from 10.92 per cent to 14.26 per cent, and also 
l1a ve decreased it to 8.6± per cent; the average oil content has been 
increased from 4.70 per cent to 7.37 per cent and diminished to 2.66 

per cent. 
Seed-corn breeders' associations now exist in most of the States of 

the corn belt. Seed corn is no,v l argely grown as a special crop. 
Pure strains are being developed, new varieties originated, and older 

ones improved. 
The Florida sweet orange has been hybridized with the cold-resist-

ant trifoliate orange and several new strains with greatly increased 
hardiness have been developed, so that the orange-producing area 
l1as been xnuch enlarged. From these hybrids it is expected that 
citrus fruits of great value will eventually be grov.·n throughout tl1e 

S outhern States. . 
At tl1e Colorado Experiment Station a cantaloupe has been bred 

that is resistant to the rust fungus. In Soutl1 Dakota tl1e third 
generation of seedlings of tl1e native sand cherry produce fruits 1 
inch in diameter and of good quality. Native Dakota plums and 
sand cherries have been hybridized "Tith other stone fruits from 
Europe and Asia to combine the l1ardincss of the native fruits with 



REPORT OF THE SECRETARY. 155 

the size and quality, to some extent at least, of the choice cultivated 
fruits from abroad. In New Jersey practically all of the important 
vegetables have been subjected to hybridizing and breeding, and 
many new varieties with desirable qualities have been produced and 
disseminated. 

Good varieties of wheat have been orig·inated by breeding. The 
lviinnesota station originated numerous varieties, two of which have 
spread over l1alf a million acres, and yield from 1 to 3 bushels more 
per acre than the varieties formerly grown. The Maryland and 
Jviichigan stations bred new varieties of wheat, which are now grown 
in those States. The winter-wheat belt has been extended farther 
and farther north by sowing adapted varieties until it is now grown 
in regions which had before been regarded as incapable of growing 
it. ~rinter character has been added to the spring wheats of the 
Pacific coast and new hybrids of these wheats are now grown there. 
· l\ilethods of growing winter oats successfully in Southern States 

ha,e been developed of late by son1e of the southern experiment 
stations and varieties of oats adapted to winter culture have been 
distributed. The Wisconsin station improved the Swedish Select 
oats and 5,000,000 bushels of this variety are now grown by "\Viscon
sin farn1ers. 

The l\ilinnesota station originated and disseminated a promising 
variety of flax for seed production, and the North Dakota station 
achieved great success in combating the wilt disease of flax by 
treating the seed and by developing resistant strains. 

NEW STRAINS OF FARM ANIMALS. 

The Department has begun experiments to ascertain the effects 
of close breeding. Cooperation of the Department with State sta
tions and farmers has begun to create new strains of farm animals
carriage horses, in Colorado; cattle for beef production under 
southern conditions, in Alabama; the cross of the horse and the 
zebra, in 1"Iaryland; the reestablishment of the Morgan breed of 
l1orses, in Vermont; sheep especially suited to range conditions, in 
Wyoming; a breed of 1nilking Shorthorn cattle, in Minnesota; draft 
horses, in Iowa; improved Holstein cattle, in North Dak:ota; a 
breed of hens for l1igh egg production, in Maine. 

INTRODUCTIONS. 

Trained explorers are constantly traversing foreign and remote 
lands in search of promising seeds and plants for trial and possible 
introduction into the United States, and from this one feature of the 
Department's work many millions of dollars are added yearly to our 
national production of ,vealth. 
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DURUM \VHEAT, RICE, AND BEETS. 

From Russia and Africa duru1n wheat was brought during 1899 to 
1902, and thus was laid the foundation of the great crop of this special 
kind of wheat in this country, ,Yl1ich amounted to 45,000,000 busl1els 
in 1907, wortl1 $30,000,000 to the farmers, and providi11g exports of 
22,000,000 bushels. The rice growers of the Gulf , coast r eceived 
superior varieties from the Orient, which have greatly increased the 
value of tl1e American rice crop and given to it a fir1ner basis. 

Sugar -beet growing for producing sugar had hardly become es
tablished in 1897, and the production of that year was only 45,246 
short tons of sugar. Since that time this crop has been introduced 
into new parts of the sugar-beet belt, with the result that the crop of 
this year amounts to nearly 500,000 tons of sugar, worth $45,000,000. 

ALFALFA AND WINTER \VHEAT. 

So immense has become the production of alfalfa, an introduced 
plant, that attempts to estimate its quantity and · value fail. It is 
supposed that this year's alfalfa hay is worth $100,000,000. This is 
the great forage plant and soil renovator of a vast area in tl1e Rocky 
Mountain and Pacific coast regions. Its growtl1 is extending east
ward, and it has become generally established as far east as the longi
tude of eastern ICansas, and it is partly or fully established in spots 
throughout the North Central States, in the limestone regions of 
Kentucky and Tennessee, and in a less degree in the North Atlantic 
States. Several cold and drought-resistant strains of alfalfa have 
been introduced, including an oasis alfalfa from the Sahara, resistant 
to alkali; various types of Turkestan alfalfa, resistant to drought; 
Siberian alfalfa, resistant to cold; the sand lucern, a north European 
variety, very resistant to cold; Arabian alfalfa, resistant to drought; 
P eruvian a11d Cl1ilean alfalfas, sui_table for culture in the Southwest. 

New varieties of hard winter wheat have been introduced whicl1 
have been mostly instrumental in extending the winter-wheat districts 
over 200 miles farther north and west, and wl1icl1 give an average 
yield of 5 busl1els per acre more than the spring sorts. 

CONTINUED ADDITIONS . 

The Swedisl1 Select, tl1e Tobsk, and the Sixty-day oats l1ave been 
introduced and have proved 0£ far greater value than former local 
varieties in the North and Northwest. 

A variety of soy bean has been introduced from central China, 
suitable for becon1ing a cover crop £or rice lands and greatly needed 
by the r ice growers 0£ the Southern States. 

The best varieties of the date palm, tl1e offspring 0£ tl1e oasis of 
tl1e Algerian Sahara, have been introduced and established in the 
Soutli-\Yest. The dry-land olive has been successfully introduced into 
Arizona and southern California. 
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The value of the prickly pear as a forage plant has been demon
strated, and this plant is no,v gro,vn under cultivation and bids fair 
to render agriculture practical in regions where the rainfall is too 
intermittent to permit the growing of ordinary crops. 

The discovery of a si1nple method of extracting camphor fron1 
twigs and leaves and the demonstration that An1erican-gro"'n trees 
contain a high grade of camphor have enabled this Department to 
begi11 the establisl1ment of a camphor-gro"' ing industry in Florida. 

The basic thougl1t underlying plant introduction has been hon1e 
production in place of importations, the production of ,vealth and 
the diversification of products ,vithin the Nation in place of depend
ence upon foreign agriculture. 

FARM JIANAGE~IENT. 

The State experunent stations, the colleges of agriculture, and the 
Departn1ent are placing the subjetc of managing the farm on a 
scientific engineering basis. The planning of a new farm or r ecast
ing the field plan of the old farm are being reduced to such form 
that they are profitably taugl1t in agricultural schools. A number 
of the experiment stations have determined the kinds of crop rota
tions which yield the large&ii net returns for given soils and agr i
cultural districts. Numerous long-time experin1ents on State and 
branch experiment station farms controlled by the Department are 
under ,vay to detern1ine those crop rotations and other n1etl1ods of 
internal management of the farm which will be most profitable and 
best adapted to the family and other available labor. 

In cooperation with the Minnesota Experiment Station a method 
has been developed of securing under average actual farm conditions 
the cost of each farm operation and of each crop, anin1al, or other 
product. By using these figures of cost per acre and per unit of 
product, and of the crop or other resulting product, a syste1n of sim
plified farm accou11ting and cost keeping has been devised. The 1nost 
novel part of this system of teaching farm 1nanagement is farm 
maps, which serve in such a simple and convenient manner as an 
annual ledger of crop production cost and net incon1e that farn1~rs 
can easily use it. 

Extensive studies are made of the best practices of successful farn1-
ers in all parts of the country. Demonstration of the wisdom of 
doing things in' prescribed ways by calling attention to desirable 
results ; plans of farm manage1nent that raise the income per acre 
from a paltry sum to a very profitable one; in!::itruction in farm prac
tices in hundreds of particulars, the success of which is readily under
stood in terms of profitable income- these are lines of work: which 
have been followed and have produced widespread diffusion of agri
cultural knowledge and improvement. 

.1 
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DEMONSTRATION WORK. 

'fhe boll-weevil territory affords a notable example. In 1904: the 
Department inaugurated on a small scale what is now known as its 
"Farmers' Cooperative Demonstration ,v ork." The initial efforts 
n1et -n1ith such emphatic success that the work: l1as been gradually 
increased until now the whole cotton belt and many outlying regions 
are covered by a l arge force of trained field agents, all practical farm
ers. These _men are ,vielding a wonderful influence among the 
farmers of tl1e South to adopt better cultural n1etl1ods, to use in1-
proved seed, and thus to increase their profits. 

Striking proof of tl1e success of this work is tl1at the results l1a,e 
attracted so mucl1 attention that voluntary pri,ate contributions 
toward its extension have almost reached tl1e total amount appropri
atecl by Congress for its n1aintenance. L arge clistricts wl1ich had 
been almost deserted on acount of tl1e boll weevil are now more pros
perous than at any time in tl1eir history, and n1any men wl10 l1ave 
been renters are buying land and raising cotton profitably as a result 
of better systems of management. 

Closely related to this work: are the f ar1n management investiga
tions of the Department, consisting primarily of a detailed study of 
the practices followed on the most successful farn1s in well-defined 
communities, and the application or adaptation of tl1ese practices to 
otl1er and less prosperous farms throughout tl1e country. The ai111 
in all tl1is work is to bring the farm up to its n1axi1nun1 producing 
power through systematic management, botl1 as to culture practices 
and as to business methods . 

.. A.long this line of work important progress has been made in aid
ing the farmer to put into practice results of scientific discovery. 
1Iethods of storing the soil with l1umus without interfering willi 
established cropping systems l1a ve been taught, especially to the 
far1ners of the cotton States, who keep comparatively little live 
stock. The production of hay in the South l1as increasecl greatly 
where this. work: l1as reacl1ed. In1proved crop rotations haYe been 
devised an<l put into practice. The principles involved in planning 
cropping systems on live-stock farms have been applied. Studies of 
,,eeds have resulted in discoveries that enable the farn1er to destroy 
sncl1 serious pests as Johnson grass and quack grass at con1para-
tively little expense. 

A practice highly important to the corn crop, that of shallow cul-
tivation, l1as become prevalent in tl1e corn belt and is growing in 
:favor elsewhere; this counts for increased yield. In wheat culture, 
early plo,ving and thorough preparation of the seed bed are 1nucl1 
more extensively practiced tl1an forn1erly. 
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DRY FAR?t!ING. 

Dry farming has come to be recognized as an important factor in 
OUl' future agricultural progress. ~Tuch useful information has been 
nccun1ulated to detern1ine the conditions under which crops 1nay be 
successfully grown, the best systems of crop rotation, and the tillage 
required for t.he conservation of soil moisture to adapt new crops to 
the dry regions. It seems probable tl1at as a part of this work and 
of the reclamation projects, a l1alf billion acres of <lry and arid land 
-n·ill be made aYailable for agriculture in the course of time. 1'he 
last ten years l1ave witnessed a remarkable exodus of people from the 
eastern parts of the country to the \Yestern, especially to the dry part 
of the Great Plains. This vast region, formerly considered of little 
use for cultivation, is rapidly beco1ning one of consiclerable agricul
tural importance under tl1e guidance of tl1e Department and State 
experiment stations. 

SOILS AND THEIR TREATl\fENT. 

Soil surveying -n·as begun by this Depart1nen(, nine years ago. The 
reason for this ,vork is the fact that eacl1 variety or straii1 of cro1) 
produces its best in some certain soil and climate, and that for each 
soil and climatic condition there are crop rotation and farm-manage
ment schemes whicl1 pay best. The object of the survey, therefore, 
l1as been to find the proper soil for the crop, the proper crop for the 
soil, and to aid in devising scientific engineering plans for the n1a11-
agement of farms on each class of soil and in eacl1 agricultural region. 
Tl1e survey has now covered 150,000 square miles in all parts of the 
U11ited States, a larger area than the total land areu of Great 
Britain and Ireland, or of Japan. It l1as led to the growing of 
special types of tobacco in the Gulf States, it l1as 1na<le marlced 
l)rogress in the standardization of soil descriptions, and it has brought 
close cooperation between the National Government, and various 
States. 

In the course of this survey the alkali proble1n l1as been solved. 
The rise of alkali to the surface l1acl caused the abandonment of wide 
areas of land in the belief tl1at when once it l1as appeared no further 
use can be made of such lands. The Department l1as demonstrated 
in ,videly separated distr.icts in the aricl ,vest that the reclamation 
of areas unproductive on account of tl1e presence of alkali is botl1 
feasible and economical. 

Mucl1 attention l1as been given to tl1e study of soil bacteriology, 
and iinproved strains of nitrogen-fixing bacteria have bec11 devel
oped and ,videly disseminated and l1ave proved highly useful i11 the 
inoculation of tl1e various leguminous crops to increase tl1eir accu
mulation of nitrogen. 
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Instruction in the conscrYation of the soil and its fertility by all • • 

available n1eans has been incessantly carried on by the Departn1ent, 
the experin1ent stations, agricultural colleges, and by private publica
tions. The importance of the coYer crop to prevent ,vinter erosion 
ancl to hold the hun1us and fertile ele1nents of the soil for the benefit 
of succeeding crops h,ts hePn one of the 1nost e1nphatic teachings 
and has been pro1ninent in evt'ry plan of crop rotation and farn1 
n1anag(•n1ent. The utilization of legurninous plants for enriching the 
i:-oil, such as alfalfa, clov<'r, uncl cowpeas, has been n1uch extended 
thronghont the conn try. So great has been the de1nancl for cowpea, 
vt>lYet hean, ancl crin1so11 clover i--;ee<l in the South that the far1ners 
ha Ye Leen unable during the last t,vo years to secw·e a sufficient 
quantity, e,·en at very high prices. 

VEGETABLE PATHOLOGY. 

Plant cli~cases l1ave been suppressed and avoidc>d during the period 
under revie"' in a far greater degree than ever before. .t\ true science 
of plant pathology has been founded and the discoYery of the causes 
and treatn1ent of diseases has led to many improve1nents in me
chanical n1ethocls of utilizing fungicidef>. Rtill greater advances 
ha vc been n1acle in the direction of plant sanitation, uncl improve
ments in the environ1nent of plants as "'ell as in the plants then1-
selYes have increased production, botl1 in quantity and in quality. 
No part of the ,York of the Department and the experi1nent stations 
yields a n1ore <lireci cash return than this. 

ovi:;RCOMING AND AYOIDING PLANT DISUSES. 

A method of spraying trees l1as been deYised which effectively pre
vents tl1e bitter rot of apples, a disease which has caused in one year 
a loss of over $10,000,000. 

1\. si1nple a1Hl effective n1elhocl of preventing prac-h-1caf curl has 
l>Pen discovered ,vhicl1 already saves hundreds of thouso nds of dol
lars annually. The pcach-t,vig blight or gnn1 disease of the peacl1, 
in California, is a disease ,vhich cau:-;ed great loss of peaches in that 
Rtatc, but a n1ethod for its control has been discovered. The nature 
and 111et.hod of control of the disease known as '' little peach," "·hich 
has tl1reatened to destroy the peach industry of ~Iichigun aud ,vest
ern Ne,v York, has been detern1ined. A n1etl1od of controlling the 
pear blight, a disease " ' hicl1 has destroyed the b~st Yarieties of pears 
in n1any J)arts of the conntry, including $5,000,000 worth of orchards 
in California, l1as bccornc.' effective. 

A ne,v spray-self-boiled li1ue-sulpl1ur- has been cliscoverecl ,,hicl1 
n1ay be safely used in spraying peaches for the control of the bro,vn 
rot , a, disease ,vhicl1 has destroyed nnnually fro1n 15 to HO per cent 
of tho p,eacl1 crop. This 1nixturc is also n valnnble general spray, as 
an insecticide, and is efl'ccti ve in the t.rea t1ueni of San ,J o::;e scale. 
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..t\mong nun1erou.;, discoverit's nrc the cnuses and the 1nethods of 
control of the bro"·n rot of cnbbage, turnip~ potato, to1nato, and egg 
plant, an(l of ntunerous other bacterial disea,;,,e~ of crop!--; the wither
tip and orange blight of citrus fruit:-,, t~-ro di~ea:-;cs ,Yhich ha Ye cau~ed 
great loss; and the cranberry scald anJ rot, causes of hen vy lO$Se~. 

The cau:-;e of ,,ilt di:-cease of watermelon and co" pea has been 
deter1nined and the <lit--ease has been avoided by the introduction 

• 
and de,elopn1ent of re8i~tant varieties of these crops where old 
,·arieties will not gro"·. 

Investigation of the can$CS of decay of ti1nbers and the 1ncthods 
of preventing it has resulted in in1proved 1nethods of handling tin1-
bers and in in11)reg-nati11g them ,vith protective c,ubstanccs. ...\. cheap 
and effective n1ethod has been discovered for treating fence posts to 
pre.vent decay. 

-INSECT PESTS. 

1Iost civilized nations haYe quarantine regulations to exclude in
sect pests, and the United States is the only exception of pro1ninence, 
but in this country the c:;ubject of re1nedie~ against this class of insects 
has receiYed the greatest attention. The perfection of the lin1e
sulphur-salt wash has practically solved the San Jose c,cale problc1n, 
and recent investigations by the Departn1ent as to the use of hy<lro
cyanic-aci<l gas again1:1t scale insect!:> on citrus trees have been so 
successful a~ to pro1nise the saving of a large number of orchards of 
great value. 

PREVENTION OF DAMAGE. 

The discovery of the original hon1e of the San Jose scalo in China 
by a learned expert of the Department and the introduction of its 
natural enemy into this country ,,as an achieve1nent of note, but the 
economical use of spra31s has rendered the atte1npted C'stablishn1ent 
of the natural encn1y a n1atter of comparatively slight irnportance. 
The tre1nendous effect of the spread of the San J ose scale was begin
ning to be realized twelve years ago, but in the meantin1e the efforts 
of this l)epartment and of the experin1ent stations have enabled fruit 
gro\Yers to save their trees from this insect. 

1fuch has been done in practically utilizing the natural enemies of 
injurious insects and in introducing into the United States bene
ficial insects of one kind or another. This Department has intro
duced into California the fig-caprifying insect, ,vhich has established 
a strong Smyrna-fig growing and packing industry. Parasites of 
the gipsy moth and of the brown-tail moth have been introduced 
which bid fair to relieve New England fron1 the pre:,ent danger to 
orchards and forests, and the rest of the United States from pros
pective danger. 

Hawaii has introduced natural enemies of the sugar-cane leaf
hopper, \vhich have relieved the sugar-cane crop of that territory 
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fro1n an i1n1nense burden. Successful experiments for handling the 
parasites of the I-Iessian fly pro1nise to be of great value to the wheat 
farmer. An egg parasitC' of the in1ported elm leaf-beetle has been 
brought from Europe. 

,, ... ithin the perio<l under review studies of the cattle tick and its 
allies have resulted in developing a system of cultural rotation ,vhich 
enables cattlen1en in tick-infested localities to rid their land of ticks 
by a sin1ple and effective process, and a n1ove1nent under Federal 
auspices promises to result in the eradication of this insect. 

Great discoveries of enormous value to the health of the peopl<' 
have been n1ade in investigations carried on concerning the life his
tory of n1alaria and yellow fever mosquitoes and of the typhoid fl v, 
and concerning the causes of the "·idespread hook-"·orm disen~e nn<l 
remedies therefor. lieasures founded upon these discoveries cnn 
readily be taken, and this will r esult in freeing large regions f ro111 

some diseases. 
In work concerning injurious insects, the l Jnitetl 8tates has been a 

leader among nations. Other countries have appealed to this one for 
assistance and advice, as well as for n1en to carry on similar "'ork. 

USEFUL BIRDS. 

Systematic observations have been 1nade to identify the injurious 
and useful birds and ,vil<l animals. In u general ,vay it is true that 
most of the birds are n1ore beneficial to agriculture than otherwise. 
An increasing understanding of this fact has undoubt~dly checked 
ihe ruthless destruction of nonga1ne birds and is now pron1oting their 
preservation. 8on1e of these birds are of Yery large econo1nic value 
to the farn1er. The services of the 11ative sparro,v:-:; in destroying ,veecl 
seeds have been valued at 1nany 1nillions of dollars annually. ,, ... ere 
it nol for ,voodpeckers and other insect-eating birds there ,vould be 
forest destruction. Caterpillars ,vhich <lestroy the foliage of fruit 
and i:;hade trees are the food of birds. The scale insects that inf(l'8t 
fruit trees a,re eaten by no fe,ver than 57 species of birds. The execu
tion of the Lacey law for the protection of game is under tl1e nd
ministraiion of this Depart1neni and the interstate transportation of 
game in violation of la'" has practically ceased. 

\',\RIOUS DlSC'OVERIES AND I i\TPRO\'l~.i\ll~NTI->. 

l\Iillions of dollars have been saved to the hnncllC'rR of tobacco lC'nf 
by the Department's discovery of a fer1nenting proc·ess for curing 
C'igar tobacco . 

. A. simple, cheap, and cil'ectivo method of destroying the harn1ful 
bacteria nncl th<> algre in water has been clisC'O\'er<>d and its nsefnlness 
,Yi<lely clcn1onstratecl. 

'l'he in1portnnL discovery ,vas 1nade that the loco discnse of range 
stock ,vas clue to a n1etallic poison absorbed by certain lcgnn1inous 
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plants eaten by stock on the range, and this di~covery has indicated 
n1ethods of control. 

Laws have been enacted to protect the farn1er against fraud in the 
purchase of fertilizers, foods, feeding stuffs, i:-.e(•ds, disease and insect 
infested plants. 

Increased and wider kno"·ledge of the nutritive ,alue of food and 
of the better utilization of agricultural products as htnnan food has 
followed the nutrition investigations of this Department, in coopera
tion with the experiment. stations and other State institutions. ~\.ni
mal nutrition investigations, begun in cooperation ,Yith the P enn
sylvania experin1ent station, are accumulating n1ost accurate and 
scientific information, developed by use of the re~piration calo
rimeter, an instru1nent invented by experts of thi-, l)epartn1ent. 

The Babcock test, invented at the ,,risconsin experin1ent station, 
a simple method for determining the percentage of butter fat in milk, 
has entered n1ore "·idely into use on the farn1 during the perio<l under 
review, and a curd test has been invented for ascertaining the 
percentage of casein in milk:, a matter of great importance to cheese 
factories. 

Experiment station8 have been established in .... --\..laska, IIa,vaii, Porto 
Rico, and Guan1, under tl1e supervision of tl1c Department. ,.£here 
is ,Yider ancl 1nore intelligent use of fertilizer s, both farm-made and 
comn1ercial. 

Experiments conducted by scientific men in the feeding of farm 
anin1als to determine the relationship bet,veen feeds of different kinds 
and quantities on one hand, and gain in live "\\·eight in gro,ving ancl 
n1ature animals on the other, have resulted in highly important tlis
coveries which enable the farn1er to feed "\\·ith economy ancl to produce 
n1aximum results. One result of this new inforn1ation is the market
ing of n1eat animals at earlier ages than forn1erly , for which they are 
prepared by a forcing of growth. ,,~en approaching 1naturity of 
growth, the anin1al gains in ,Yeight at a greater an<l greater cost per 
pound of gain, and the fattening of a mature animal is a relatively 
expensive proceeding. Far1ners have availed the1nselves of this 
kno,vle<lge generally throughout the principal live-stock States. 

)I.tlRKE'rINO PL..\.NT PRODUCTS. 

Marked improvements in methods of preparing, shipping, storing, 
and other,vise caring for the products of the i;oil have resulted fro1n 
the practical field experiments of the Depart1nen(, and the stations. 
This work covers the storage of commercial seeds; the handling, 
transportation, and standardization of grain; and the handling and 
baling of cotton. 

P erhaps the widest popular interest has been in the " 'ork of i1n
proved methods of caring for perishable products, chiefly fruits. 
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The Department has examined the practices followed in the Califor
nia citrus groves, in the warehouses, and in other features of the 
citrus industry of tl1at State. In co11sequence of this, the Depart1nent 
has induced the gro,vcrs and warehou:-;en1en to adopt in1pr0Yen1ents 
wl1icl1 are probably sa Ying to their industry more than a qtu1.rter of a 
million dollars annually. These improYements include the picking 
of the fruit, methods of packing, loading on cars, pre-cooling, and, 
indeed, the " 'hole process from tree to market. The conditions of 
transcontinental shipn1ent have been improYed and attention is now 
given to trans-4\tlantic exportation. This work bas been extended to 
the Florida citrus industry and the deciduous fruit industries of New 
York, Iowa, and other States. 

l\.farkets for perishable fruits, such as peaches ancl pears, have been 
opened in foreign countries, and, through in1provecl methods of stor
ing and handling, these fruits have been kept free :fron1 decay when 
shipped long distances. Improved methods of harvesting, storing, 
and handling apples have led to remarkable changes in the selling of 
the crop. 

Great adYance has been made in improving the nietho<l:-5 of export
ing and grading grain. An apparatus has been developed and intro
duced for quickly detc1·mining the moisture content of grain which 
has placed this feature of the inspection work on a satisfactory basis. 

ANl)IAL IND-CSTRY. 

The dairy cow maintains an industry whose products are worth 
more than the wheat crop or the hay crop or •· l(ing Cotton." They 
go to almost every one of the 19,000,000 fan1ilies of the country as 
1nilk or butter or cheese, but n1ore especially as 1nilk. It is a matter 
of greater concern to the public than ever before that milk and butter 
should be ,vholesome and unadulterated. The quality and health
fulness of these products largely depend on bacteria. It has been 
necessary to educate the dairyman and the public in the exclusion 
of injurious bacteria and in the use of beneficial bacteria of such 
kinds as impart the desired flavors to butter and cheese. Such edu
cation has been imn1ensely promoted by the ,vork of tl1e Department 
and of the experin1ent stations during the period under review. 

I11PROVEMEN'fS OF TUE DAIRY INDUSTRY. 

This Department has organized and perfected a systc1n of inspec
tion of dairies and milk-distributing plants ,vhich within t,vo years 
has been adopted by over 140 of the larger cities. It has great value 
in giving to clairies a definite rating on the basis of a score card in 
which 100 points are perfect, and the application of this inspection 
is distinctly educational. Definite things are pointed out where in1-
provement can be mac.le, and the systcn1 has been received witl1 great 
:favor by the authorities in charge of dairy inspection. 
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Under a special appropriation by Congress a systematic effort, in 
cooperation "·ith State authorities, has been n1ade to introduce dairy
ing into the South where it has not existed before. I t has been de1n
onstrated beyond doubt that dairying can be carried on profitably 
in the South, and not only have southern farmers been enthusias
tically engaged in the work, but some of the States have made appro
priations for its extension. 

Supplen1entary to the inspection of creameries performed by State 
dairy officers, this Departn1ent has initiated a systen1 of market 
inspection of butter followed by reports back to the creameries in 
which it is made, the obje_ct being to provide the butter 1naker with 
information concerning defects. Through the efforts of the Depart
ment there l1as been a general awakening on the part of creamery 
o"·ners and managers to the immense loss annually sustained by rea.
son of incompetent business management, and the publicity given 
to this "·ork has caused three great dairy schools to offer this winter 
for the first tin1e special courses in creamery managen1ent. 

The educational ,vork of the past twelve years in behalf of im
proved dairy conditions has caused, through private n1eans, the 
organization of a national dairy show association, which holds an 
annual sho,v in Chicago. It brings together everything in dairyjng 
from the breeding and feeding of dairy stock to the finished dairy 
J)roducts in the forn1 of butter, cheese, and milk. It is the center 
of a great annual gathering of dairymen in the broadest sense of 
that term and is becoming a great factor in dairy education and 
advancement. 

Experiments by this Department within a fe,v years have prac
tically de1nonstrated that butter manufactured from sweet pasteur
ized cream without fer1nentation of any kind has l{ecping qualities 
greatly superior to butter made from ripened crea1n, as in the preva
lent practice. The introduction of this syste1n ,Yill mean the saving 
of cost in 1nanufacture. Distinct progress has been made in deter
n1ining the causes of the undesirable flaYors in butter an<l in 
suggesting means for preventing their developn1ent. 

The percentage of moisture in butter has become of some in1por
tance for the reason that it is possible to load butter with water 
,vithout detection by the consumer. Various devices have been con
trived for determining the percentage of moisture, and son1e of the~o 
enable butter makers to prevent the percentage of ,vater from exceed
ing the limit prescribed by law. 

Butter making in the home dairy and creamery has been almost 
revolutionized by the introduction o± the farm separator, ,vhich 
separates cream fro1n milk by a centrifugal process. The shallow 
pan or crock system and the deep-setting systen1 have been largely 
eliminated, and with their exit a considerable part of the drudgery 
of the household disappeared. The farmer is now no longer required 
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to make the daily trip to the creamery; he can retain the skim milk 
to feed his calves and pigs and deliver the cream, s,veet, every other 
day, when properly cared for, and this substitution of crea1n deliv
ery for milk delivery by creamery patrons saves then1 labor and mil
lions of dollars yearly in expense. 

Dairy education at our agricultural colleges has proved most 
effective. Short" trade dairy school'' courses have been provided for 
those already experienced in the work of cooperative and proprietary 
crea1nerie~ anc.l cheese factories. By such 1neans ..c\1nerican butter 
and cheesr have been revolutionized in quality and uniforn1ity and 
greatly increased in quantity anc.l at the same tin1e in the prices tl1ey 
co1nn1and. Hon1c dairying, as taught in agricultural schools, is also 
having a n1arked influence on the an1ount and qnality of dairy prod
ucts produced and on the profits fro1n dairy farn1ing. 

MEAT INSPECTION. 

Meat inspection under the National law has extended from a few 
of the larger packing establish1nents doing an export business in 
the largest cities twelve year~ ago to all the establishments of the 
country conducting an interstate or export trac.le in 1neat and 1neat 
ioocl products. The scope of the \Vork has been enlarged to include 
the superYi~ion of the handling and the preparation of nll n1eat foocl 
products and the sanitary conditions under \Yhich they are produced, 
as ,vell as the thorough inspection of the anin1als for disease before 
slnughter and at thr tin1e of slaughter. Inspection is no,v 1nain
tained at about 800 official establish1nents; 1narket in!')pection is 1nain
t ainecl in 3:'5 cities; certificates of exe1nption fro1n n1nrket inspection 
are held by 1,992 retail butcher s and retail dealers. During the 
year ending June 30, 1908, 54,059,901 cattle, sheep , s,vine, and gouts 
h ad ante-mortem inspection ; 53,973,337 of the sa111e ::.ort of anin1alg 
had post-n1orten1 inspection, and the n1eat and food products in
spected \Yeighed 5,958,298,364 pounds. 

DISEASES A.ND THEIR REMEDIES. 

Important discoveries worth many 111illions of dollars to tl1e farm
ers of the country have been n1acle concerning the causes of and 
cures for anin1al diseases. The cause of hog cholera having been 
discovered, a cholera seru1n ,vas preparell, and its use has de1non
stratccl that it is a practical, trust\vorthy, and cheap preventive of 
thi:::; c1 isense. 

Methods of quarantine control of hog cl1olcra have been " ' orked out 
jn some States and, ,vith 11 preventive in the for111 of n serun1, there 
is rising the hope that this disease, ,vhich ca use~ 1nillions of dollars 
of loss annually, n1ay be er adirated. 

Afte1· several years of experin1('nts it ,vas discover<'d by the De
part1ncnt that hun1an tubercle bacilli were capable of producing 
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tuberculosis in cattle, and that tubercle bacilli isolated from cases of 
tuberculosis in children possessed all the characteristics of tubercle 
bacilli of bovine origin, thus pointing strongly to the clanger of 
hu1nan infection from bovine sour ces. 

Great progress has been made in devising methods of freeing herds 
of cattle fron1 tuberculosis. Some States have induced all breeders 
of pure-bred cattle so to handle their herds as to be able to sell only 
tuberculosis-free breeding· animals. 

In 1896, 35,000 doses of tuberculin and 1,200 doses of mallein 1\'ere 
distributed free of charge to officers of health throughout the country 
for testing dairy cattle for tuberculosis and horses for glanders. In 
the year ending June 30, 1908, 213,000 doses of tuberculin and 52,000 
doses of mallein were distributed. Thus it appears that the effort.c:; 
of the Departn1ent to assist health officers and farmers in the reduc
tion of bovine tuberculosis are bearing fruit. Si11ce 1901 all in1-
ported cattle have been subjected to the tuberculin test. 

In 1896 a satisfactory vaccine for the prevention of olackleg in 
cattle having been discovered, its manufacture and free distribution 
to the cattle raisers of the United States were begun. The use of this 
·vaccine has constantly increased, and during the past fiscal year 
1,15--1-,100 doses "'ere prepared and sent out. 

Owing to the rapid extension of sheep scab over the ranges of the 
\Vest, it was deemed advisable in 1900 to begjn active measures for 
its restriction and eradication. This work has been continued subse
quently and no,v several States have been entirely freed fron1 this 
disease. In 1903 similar work was undertaken against scabies in 
cattle and considerable headway has been n1ade to,Yard the eradica
tion of that disease. 

A method was perfected in 1903 for the rapid diagnosis of rabies, 
which consists of microscopic exan1ination of the central nervous sys
tem where the presence of minute animal cells, known as Negri 
bodies, indicates the disease. 

The losses from n1ilk fever in dairy cows formerly reached a high 
figure, since only the more valuable cows in the herd are affected. 
In 1904 it became known that the injection of sterilized atmospheric 
air into the udder of the affected animal almost invariably resulted in 
a cure, and this method of treatment has been ,vi<lely adopted through 
the efforts of this Department. 

Texas fever has long been a cause of serious losses to the cattle in
dustry of the South. After the discovery that many sections of that 
region ,vere but lightly infested with the cattle tick which causes 
Texas fever, a movement was started in 1906 for freeing such sec
tions of this insect, \vith complete success within an area of 64,000 
square miles. 

A strict quarantine system protects our live stock against the 
dangerous infections diseases which prevail in other parts of the 
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world, so far as they are liable to be introduce<l by in1ported live 
animals ; and when on rare occasions some n1alady, such as foot-and-
1noutl1 disease, gains entrance into the United States in some other 
,vay, it is promptly eradicated. 

Tl1e foregoing are so1ne of the principal achievements to preserve 
and make profitable the domestic anin1als of the farm, which are 
worth $4,500,000,000; these achievements and the breeding work pre
viously mentioned, as far as they r elate to 1neat aniinals, haYe been 
devoted to sustain a capital of $10,500,000,000 in,es~d in meat 
anin1als and live-stock farn1s and ranges. 

CROP REPORTIXG. 

Fro1n the moment when tl1e planting and sowing of tl1e seed have 
begun, popular interest i11 the prospective quantity of the crop produc
tion conti11ues until the harvest ; and the interest in cotton, wheat, 
corn, and some other crops is world-wide. To provide information 
concerning the condition of growing crops, the a1nount of the harvest, 
the number of far1n animals, a11d other statistical details at tl1e ear
liest date and in sucl1 a ,,ay that it 111ay be given to everybody at 
practically the san1e ti1ne, and not be available to even one person in 
advance, the Department's crop-r~porting system has been recognized 
and safeguarded beyond peradventure of pren1ature use of its reports. 

Statements upon which these are mostly based are kept under seal 
and lock and key until they are considered, and tl1e persons who 
handle them on the days when reports are issued are in confinement 
until these r eports l1ave gone by telegraph to every part of tl1e coun
try. Instead of being prepared by one person, as for1nerly, the re
ports are constructed by a corps of five persons, no one of " 'hon1 can 
foresee ,v l1a t they ,vill be in any particular. 

The crop-reporting work: has been 1nuch impro,e<l in other respects, 
one, of tl1e most important of which is the establish1nent and develop
me11t of a service of traveling field agents, with three branches. One 
is a general service i11 which eacl1 man devotes all his tin1e to trrrvel 
and inquiry; another is a partial service of personal inspection per
formed by a n1an in each State, ,vho also has a corps of correspond
ents, a11d a third is a special service for selected crops in which the 
field agents travel and devote their attention to their specialties. 

So great have been the improve1nents of the crop-reporting service 
and so well is it protected against abuse that it never before stood so 
higl1 in public estin1ation as it now does . 

.AGRICULTURAL CHEl\IISTRY. 

At the beginning of the period under review the work of the De
partment in agricultural chemistry was confined to an analysis of 
soils, fertilizers, dairy products and cereals, and to sugar-beet in
vestigations; at the close of the period there is uot an industry nor 
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an activity bearing upon the welfare of the farmer that is not studied 
chemically, whether he be considered as producer or consumer. 

Only a few of the particulars can be mentioned and these briefly. 
The manufacture of sirup from cane sugar has been studied, includ
ing the fertilization of the plant, improved methods of 1nanufacture, 
and the chemical control of the factory operations ,vith a view to pro
ducing a profitable merchantable product. In connection with this 
the suppression of sophisticated products and the proper labeling of 
substitutes are seen to be of very great agricultural importance in 
:fostering the production of ligitimate sirup. 

Environment studies based on the chemical examination of prod
ucts grown in different parts of the United States under close super
vision have afforded valuable information as to the effect of varia
tions in temperature and rainfall on the sugar content of beets and 
Indian corn and the protein content of wheat. 

A chemical study of the composition and effects of insecticides and 
:fungicides, the establishment of the :futility or even harmfulness of 
some of them, and of the loss to the farmer resulting from false 
claims made on the labels of such products, have led to a movement 
for National legislation on this subject, many of the States having 
already enacted laws goYerning the sale of such products. 

The problems of soil analysis and fertilization have been attacked 
along the most painstaking and conserYative lines, involving exten
siYe pot experiments and the comparison of various methods of soil 
and plant analysis to determine the specific fertilizing needs of a 
given soil for a stated crop. The simple consideration of the deter
mination of potash, nitrogen, and phosphoric acid in the soil has 
given way to the most complex studies of all soil constituents, both 
organized and unorganized. 

Microchemistry and bacteriological chemistry have come to the aid 
of the soil and the food chemist especially and play a conspicuous 
part in solving the problems and meeting the en1ergencies ,vhich con
front the practical chemist of to-day. Physiological chemistry has 
become an essential factor in the work, especially in the determination 
of injuriousness of preservatives or coloring n1atters added to foods 
and the specific action of certain drug products. 

DENATURED ALCOHOL. 

An important piece of legislation, in which che1nistry has played 
and must continue to play a conspicuous part, is the denatured-alcohol 
act, for only by opening up possibilities for the utilization of agricul
tural wastes in its production and ultimately furnishing to the farmer 
a convenient source of light, heat, and motive po,ver, and to the trade 
a cheaper industrial alcohol, can the object of the la,v be fully 
attained. 
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BENEFITS OF CHI~M1S1'RY TO THE FAR~EB. 

The economic trend of n1uch of the ,vork in agricultural chemistry 
is further illustrated by the studies made to prevent the injury to 
forests, crops, and stock by wastes fron1 smelters and factories, while 
at the same tin1e the znanufacturer 1nay learn fro1n the chemist, in 
n1any cases, to con,·ert a waste, previously a menace, into an addi
tional source of profit. 

1\Thile the chemistry of the sugar beet twelve years ago was largely 
concerned with the problems of its introduction, the chemistry of 
to-day has to consider the improvement and extension of a successful 
industry, in the production of a beet of high sugar content, in solving 
the proble1ns whicl1 arise in 1nanufacturing the sugar therefro1n, and 
in converting the wastes into merchantable products, the latter being 
successfully effected in several ways. Here, as in the canning indus
tries, the production of tannins, the making of paper, and the pro
duction of turpentines, the part played by che1nical research in i1n
proving processes, introducing new 1naterials, and conserving re
~ources reacts to the benefit of the farn1er, not only in increasing the 
market for his produce, but by enabling him to in1 pro,e the character 
of his crop and insuring· the return to hin1 of a better 1nanufactnred 
}Jrodnct. An investigation apparently so far rernovecl fron1 imme
diate interest to th<' farmer as the extensive paint and varnisl1 inves
tigations no,v 1nnking is found to conc<'rn hin1 in the production of 
flaxseed for the 1nanufacture of linseed oil. 

The great agricultural interests of thr conntry haYc had no n1ore 
efficient and unflagging servants than the official chen1ists, botl1 in 
Federal and State e1nploy, who have labored in their behalf. ....\.s an 
index to the gro,vth of this service it may be noted tl1at the .... \.ssocia
tion of Official ... \gricultural Che1nists, ,vhich in 1897 111ustered son10 
58 1ncmbers ,vith 9 referees, consi<lering soil an<l fertilizer analysis, 
dairy products, fern1entecl beverages, sugar, tannin, and feeding 
stuffs, in 1008 l1a<l 200 chen1ists assen.1bled in convention who "'ere 
concerned in the official control of foods and fertilizers, ,vhose stan<l
ards and n1ethods are quoted in the courts, in ad1ninistering the laws, 
and '\Vhose referees an<l associa t<> referees, conducting "ork on every 
JJl1ase of food and agricultural che1nistry, numbered about 50-nearly 
as 1nany as the entire attendance at the 1neeting hel<l t,velve years ago. 

PURE FOOD AND DRlTOS. 

Throughout this period th<' res<'arrhes of che1nistry into the coin
position of foods and their sophistication, nnd th<' publication of 
tl1ese results, have been slo,vly creating the public opinion ,vhich 
resnlted in the passage of the food and drugs net. of June 30, 1906. 
Back of this result lies a mass of laborious d~tailed worlc and scien-
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ti.fie research necessary to differentiate between pure and impure 
products, to establish standards, to prove to the manufacturer the 
practicability of maintaining such standards, and insure their main
tenance in the courts. Should this seem a far cry fron1 the progress 
of agricultural che1nistry, it must be remembered that the repression 
of sophistication means the increased de1nand for the best and purest 
products, besides the protection of the public health. 

The report of the Chemist for 1897 contained plans for work on 
infants' and invalids' foods and the study of cereals and milling 
products; the repor t for 1908 contains the account of the first year's 
work under the pure food and drugs act, with a fully organized corps 
of 40 inspectors at work in the field, 21 inspection laboratories scat
tered througl1 the country, and behind these, as they ,vere behind the 
first movement toward the law, scores of specially trained chemists 
and bacteriologists, performing not only the mass of routine chem
ical work necessary to inspection, but conducting researches into 
every phase of food and drug chemistry necessary to the just enforce
ment of the law. The public health ranks very high in the welfare 
of the Nation, and without the progress which has been made in agri
cultural chemistry, though it be detailed and not capable of descrip
tion under specific discoveries, the need of the food la"r would hardly 
have been discovered and the public opinion necessary for its passage 
could not have been aroused, nor could its provisions have been 
executed after its passage. 

That foods should be wholesome and wl1at they are represented to 
be is insured by chemical inspection and examination; that drug 
products of known quality should be available for the use of the phy
sician, and that injurious or, at best, worthless preparations should 
not be foisted upon the people without their knowledge, are among the 
services rendered to the community by agricultural chtmistry in the 
broad sense in ,vhich the enlightened policy of the past decade has 
interpreted it. 

ROAD IMPROVEl\IENT. 

The United States has now entered upon a great era of roa<l im
provement. The State aid and State supervision plan, beginning 
with New Jersey in 1891, has been adopted in principle by about 
twenty States, resulting in large appropriations from State funds, 
skilled supervision by competent high,vay engineers, and in many 
cases the utilization of State prisoners for road work. In many 
States individual counties are accomplishing by large bond issues and 
practical management results as satisfactory as are accomplished by 
State aid. 

The demand for men specially qualified in highway engineering is 
increasing at a rapid rate, and for this reason the Department has 
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cooperated with educational institutions and urged the establish
n1ent of courses in highway engineering, or a modification of civil 
engineering courses, so as to provide the necessary instruction. l\fany 
colleges and universities are making definite progress along these 
lines. In connection ,,ith this moven1ent, the Departn1ent has for 
several years appointed annually a sn1all nu1nber of graduates in 
ciYil engineering and given to .then1 thorough and practical training 
in high,vay ,vork for one year. A number of these young engineers 
l1ave passed .from the Department's service to in1portant situations 
in State and county road work. 

MATERIALS AND CONSTRUCTION. 

In many parts of the country aln1ost devoid of road-building rocks, 
the cost of macadam roads is prohibitive. Experin1ents have demon
strated that the sand-clay method of road construction is a fairly 
good substitute for macadan1 road, and roads so built are giving satis
faction in various Southern States. 

Burnt clay is another material witl1 which experin1ents have been 
n1ade in road construction, and it is found to be desirable to ·use this 
n1aterial where macadan1 roads can not be made, at a cost of not 1nore 
than one-third of the usual cost of the latter. 

Dust prevention on public roads has received investigation in this 
country as well as in European countries. The materials used in the 
experin1ents of the Depart1nent have included, a1nong others, tar 
preparations, asphalt, oils, sucl1 te1nporary expedients as calciun1 
chloride, and several special preparations originating in the Depart
n1ent. The testing of road materials to detern1ine their suitabil
ity for road building has reached a higl1 state of efficiency in this 
Departn1ent. 

Object-lesson and experimental roads have been constructed by the 
Department in many States, the construction of each road being made 
the occasion of instruction to persons concerned in the building and 
ca re of roads. 

About 20,000,000 tons of blast-furnace slag is produced yearly in 
this country, most of which is a total waste. The Department has 
Rho"·n that this 111aterial, when combined with tar and asphalt prep
arations, is excellent for road construction. Experin1ents nlso indi
cate that a by-product of beet and cane sugar factories, now having 
little commercial value, is suitable for bin<ling road n1aterials. 

The demands upon tl1e Department for expert advice on road con
struction and n1aintenance have grown continuously in recent years 
Loth in volun1e and complexity, so that a corps of consulting highway 
engineers of the \Videst possible experience and adaptability has 
gro\\'n up, supplemented by specialists in various 1nethods of con
struction and lines of experimentation. 
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PROGRESS IN SOME STATES. 

Some States are rapidly giving more permanent construction to the 
principal highways. The State of Ne,v York in a recent year ex
pended for this purpose more than $1.000,000; 1Iassachusetts, about 
$575,000: Connecticut, about $220,000; New Jer!:)ey, about $250.000; 
Pennsylvania and , ... er1uont, about $130,000 each. A1nong the States 
that haYe pushed this work the n1ore rapidly are 1Iassachusetts and 
Rhode I sland, "·here about one-half of the mileage of the public 
roads is in1proved; Indiana and Ohio, "·ith more than one-third i1n
proved; California, with about one-fifth; Connecticut, l{entncky, 
New Jersey, and 1\risconsin, ,vith more than one-sixth; and Illinois, 
~Iaine, ~Iarylanc1.1Iichigan. New llampshire, New York, Ten11essee, 
and "Gtah witl1 about one-tenth. 

WE.A TIIER SERYICE. 

The field of daily telegraphic meteorological obser,ations for fore
cast purposes. which in 1896 was limited to the United States anLl 
Canada, has been extended by the Department to en1brace at the 
present ti1ne the "'hole northern hemisphe~e. Forecasts "'hich 
for1nerly ,,ere lin1ited to a period of twenty-four to forty-eight 
hours in advance are no,v frequently made frorn four days to a ,veek 
in advance. In 1806 forecasts ,vere telegraphed daily at Government 
expense to 1,896 distributing stations, from ,vhich points they were 
di~tributed by mail, telephone, railway train service, and railway 
telegraph service to 51,69-1 addresses without expense. On June 30, 
1908, the daily forecasts were being telegraphed at Government ex
pense to 2,33-! distributing centers, fron1 ,vhich points they were dis
tributed gratuitously to 76,154 addresses by mail, 58,008 by rural 
delivery, 2,139 by railway telegraph, 852 by railway train, and 
3,553,067 by telephone, making a grand total of 3,690,220 addresses, 
of record, receiving the daily weather forecasts ,vithout expense, 
except for the initial cost of telegraphing the information fro1n the 
forecast district centers. The storm-warning display stations have 
been increased from 253 to 321. There has been an addition of 78 
stations "'here daily meteorological observations are taken and 
telegraphed. 

FEATURES OF THE "'ORI<. . 

The output of daily weather maps has been increased about 25 per 
cent, and a number of large glass maps for the display of ,veather 
information have been installed at the boards of trade and chan1bers 
of commerce of the principal large cities of the country. 

The number of cooperative stations ,vhere observations of te1n
perature and rainfall are made for use. in establishing the clima
tology of the country has increased by 621. 

.I 
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The field covered by the river and flood service, "\\' hicl1 in 1896 em
braced only the principal navigable rivers, has been extended so as 
to cover every river of importance in the entire country, except where 
the lack of necessary facilities has prevented efficient communica
tion; and the number of district centers has been increased by 30, 
the river-gauge stations by 231, and the rainfall observing stations 
by 69. 

A research observatory was established at lVIount "\Veather, Vir
ginia, in 1903, for studying the upper air and investigating the 
higher problems of meteorology. Problems of water evaporation 
have been investigated at the Salton Sea and at principal reservoirs 
of the Reclamation Service. The ocean meteorological service, whicl1 
has been transferred from the Navy Departn1ent to this Department, 
no,v includes reports fro1n over 2,000 cooperatiYe observers, and from 
these reports are prepared data for publication on the Pilot Chart 
issued by the Hydrographic Office. Buildings for use as rneteoro
logical observatories and living quarters for observers at stations 
have been erected or purchased at 37 places. '\Taluable works on 
climatology and meteorology have been prepared and published, in
cluding the climatology of the United States, a revised 1nethod for 
the reduction of barometric observations, and the preparation of 
new tern perature and rainfall normals. 

Great improvement has been made in the equipment of instru
ments used in the weather-forecasting service. A standard station 
meteorogra ph for tl1e automatic and continuous registration of wind 
direction and velocity, sunshine, and rainfall has been developed 
and perfected, and every regular telegraphic reporting station is 
·now equipped with it as well as with other automatic recording 
instruments, so that all local atmospheric conditions are now regis
tered witl1 great accuracy. A special 1neteorograph for use in upper
air exploration has been devised and brought to a high state of effi
ciency and is now used at the research observatory at }\,fount Weather. 

To n1eet the demands for local meteorological data a form of 
street instrument shelter, or kiosk, has been deYised, of neat orna
mental design, for use in the parks or on sidewalks in busy parts of 
the larger cities. Within this shelter are displayed, behind protect
ing glass fronts, instruments giving continuous records of tempera
ture, humidity, rainfali, etc., together with an appropriate display 
of daily weather maps, climatic charts, and other publications of 
special local interest. 

The allotment of money for telegraphing and telephoning weather 
reports has been increased by 25 per cent during the period under 
review. New submarine cables have been laid from Key West to 
Sand K ey, Florida; from Sleeping Bear Point to South ~Ianitou and 
North l\,fanitou I slands, J\IIichigan; from Charlevoix to Beaver I sland, 

I 

I 
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Michigan; and from Point Reyes to the Farallon I slands, Cali
fornia-these isolated stations being maintained for the benefit of 
extensive shipping interests. 

FOREST SERVICE. 

For .Americans ten years ago forestry had neither a practical basis 1 

nor practical interest. On July 1, 1898, there were two professional 
foresters in the employ of the Government, less than ten in the whole 
country, no school of forestry on the Western Hemisphere, no scien
tific knowledge of the first principles of American practice in -exist
ence. The very word forestry was usually meaningless except as it 
was misunderstood. 

FOUNDATIONS OF PRESENT POLICY. 

The foundations of the present National Forest policy had, it is 
true, been laid. Yet so feebly were these foundations supported by 
popular approval and so dubious was the prospect for rearing a 
proper superstructure upon them that there was no security for their 
permanence. President Cleveland had by his proclamation of Feb
ruary 22, 1897, turned at a single stroke over 21,000,000 acres of pub
lic land into National Forests, but because of the belief that this action 
meant their withdrawal from use a storm of protest had led to the sus
pension of the effect of the proclamation for a twelven1onth, during 
which the ,vhole reserve policy hung in the balance. The law of June 
4, 1897, which accomplished this suspension, also laid down the lines 
along which the Government's forest policy has ever since developed 
by defining the purpose for which forest reserves could be created and 
authorizing their protection and administration; but not until more 
than half a decade afterwards was there an application of anything 
actually approaching forestry. 

A complete change l1as been wrought in the attitude of the public 
toward the forests primarily and mainly by a knowledge of the facts 
shown by this Department. The change in public sentiment and 
the growth of forest service have been most rapid. The Department 
employed but 14 persons in 1897 in this work. Not an acre of land, 
public or private, at that time was under its care or receiving the 
benefit of its advice. There was no equipment for field work and 
frequently no information available upon which to base practical 
advice concerning forest management. The National Forests, with 
a total area of 39,000,000 acres, were about to receive for the first 
time some organized administration and protection through the 
General Land Office. 

MAGNITUDE OF THE FOREST WORK, 

At the beginning of the fiscal year 1909 the Department employed 
3,753 persons in its Forest Service. Its expenditures for the year 1908 



l 

176 YEARBOOK OF THE DEPA.RT~IENT OF AGRICULTURE. 

were over $3,400,000. It administered an area 0£ National Forests 
which before the end of the year aggregated n.lmost 168,000,000 acres, 
and which paid into the Treasury of the United States over $1,800,000 
in receipts. It supervised the cutting and ren1oval of the equiYalent 
of over 524,000,000 board feet of timber under 111ethods whicl1 pro
vide not only for the rene,Yal of the forest gro,,th but also for the 
improvement of its character . It prosecl1ted studies to further the 
best use of forests and forest products tl1roughout the United States. 
It proved its capacity to n1anage the actual practice of -forestry on the 
entire area of Xational Forests, embracing about one-fourth the tim
bered area of tl1e country, whenever the public need brings full use 0£ 
all the forests. It is equally prepared to take the lead in introducing 
forestry wherever in the United States its practice is desired. It has 
solved the problen1 of preservation through use, and thereby holds in 
its hands for the service of the public the means by ,vhich one of the 
most fundamental of our natural resources may be n1aintained in full 
and 1)ern1anent productiveness. 

RECLAJ\IATION .ACT. 

New lines of work are coining to this Department and to State 
officials charged with looking after agricultur!1l interests in conse
quence of the law of June 17, 1902, lrnown as the Reclamation .... .\.ct. 
,,7hen this began to provide income from the sale of public lands .for 
the reclamation of arid lands by n1eans of irrigating "·orks, a n1ove
ment of great magnitude began under the Department of the Inte
rior, the results of which are already beginning to appear. The re
ceipts of money for this purpose, beginning with the fiscal year 1901, 
l1ad amounted to $33,302,855 by June 30, 1906; the estimated re
ceipts during the follo,ving four years ending ,vith 1910 are 
$24.800,000; so that by the end of the year last mentioned $58,000,0Q0 
will have been received and mostly expended to pron1ote agriculture 
on desert land. 

In the prosecution of this reclamation service, 1nany projects have 
been planned, the irrigated area of whicl1, as now appears, will be 
about 2,300,000 acres, at a cost of about $90,000,000. 

Some of these projects for reclaiming land by irrigation have bold 
f eatures which give evidence of the large scale on which the Govern
ment is working to malre the desert fruitful and to provide hon1es 
for hundreds of thousands of farming people-perhaps millions 
eventually. 

SE\'ERAL PROJECTS. 

The Salt River project in Arizona will irrigate 210,000 acres, and 
there must be made a tunnel nearly 2 miles long an<l a dam 1,080 
feet long and 284 feet high, which will provide about S.000 horse
power. 

• 
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In the execution of the great, U11eo1npnhgre project in Colorallo, 
,\'hich will irri~nte 1-l-li,000 acre,, it is necc!::i:-;ary lo excaYate the (¾un-

~ . 
nison tunnel, about t,J n1iles luug, tllH.1 another tnnnc>l ~.000 feet Jong, 
be~icles excnYatiug· 111.ii11 canal::i for 77 miles and proYi<.ling 5.000 lo 
10.000 horsepo,Y<.'r. 

'I'he ~iinidoka 1>roject iu Idaho, in it~ graYity l)rojP<'l, \vill irrigate 
S-!.:.?UO acres, ,vill ha ,·e 1 :10 n1iles of 1naiu canals a11cl 100 1niles of 
laterals, ntHl provid<' 1:,,000 to :30.000 horsepo,Y<'l' . 

..:\..11 irrigat<.•tl area of ;r,~,000 arrc•s " ·ill be provided by th<:' Payettc
Tiui~e proje<'li in Idaho. ,vhich ,rill s upply a p<nvc•r of 1:!.:,00 hor:--e
po"·er and utilize ~00 n1iles of 1nain <'annl, and 100 1nile-.; of lateral~ . 

.... \ dan1 (i.~00 feet. long is part of the Ilel1e l<'ou rchc project in South 
Dnkota for irrigatj11g 100.000 acres; the length of the 111ain canals 
"·ill be 100 111ilcs, of the laterals 125 1nile-:;, a1Hl of the :sublatcruh, 
1,000 ntil~. , 

PRESENT AND Ft.'TURE OF IRBIGATIOX AND DRY l'.\R~1J:'iG. 

In 1Sf>t1 the irrigated acres in thi~ country nu1nberecl nhout 8.000,-
000; in 1!108 the nn1nber is about 1:3,000.000, and, ,Yhe11 projects 
no,Y in the cour:-;.e of execution by the Rech1Jnation ~eryiee and bv 

• • 
priYate individuals uucler the Car<:'y .... \.ct are cxecute<.l, the total 
irrigable area "·ill be 18.000,000 acre~. 

It therefore appears that <luring the period under r cYiew steps 
have been taken and 1nuch progre~s 1nacle to\\·ar<l placing un<ler culti 
Yation in1n1cnsc areas of cl<'"ert land by 1ncan~ of irrigation and o f 
so-called "drv lnncl ., l,y 1ncans of suitable cultural sv'::ite1ns. The . . . 
foundation ha~ already been prepared for the advent of 1nillions of 
people on prP,· ionsly unproclnctiYe land to pttr'>lH' agriculture in 
1nany of its features under conditions ,Yhich prorui~c prosperity nnll 
an enormous addition to the Xation's pcrnu1neut "'C'alth and to its 
annual production. In these t,Yo lines of agricultural <.l<'veloptnent, 
in "'hich this Depart111cnt has alr<•a<ly bC'cn co11<.'e rn<•d in the agri
cultural pha::;c::;, there is n1uc-h ,vork for it in the future. 

AGRICOLTURAL J;Dt7CATIOX. 

STATCSTICS OF JNSTI'lU'l'IO>llS. 

The total inco1ne of thC' agricultural colleges was $5,000,000 in 
1807, $1,3,000,000 in 1!.>08; the value of their property \\'as $.)1,000,000 
in the for1ner year and $DH,000,000 in 1007. The students in 18!>7 
nun1bere<l 4-,000; in 1008, 10,000. 

One agricultural high scl1ool existed in 1807, and there are now 5.3. 
Not one nor1ual school taught agriculture in 1807, Lut no,v 115 do so, 
besides many privately en<lo\YC<l schools. .;'.\bout half of the agri
cultural colleges no,v giYc training courses for t cachrrs in agricul
ture; 4-! States and Territories give son1e instruction in elcn1entary 
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principles of agriculture in tl1e lower scl1ools. The Graduate School 
of 1~riculture for instruction of investigators and for discussion 
of advanced problems of research in agric11lture was organized in 
1902 and is now doing worl{ under the A roerican Association of 
Agricultural Colleges and Experiment Stations. ....\. strong movement 
for the systematic organization of all agencies in agricultural ex
tension work has been started within a few years, and the National 
Educational .Association has added a department of rural and agri
cultural education. 

Outside of schools which are for the education of youth and 
teachers in agriculture, the farmers have received a greatly in
creased degree of education by means of de1nonstration ,York: and 
advice given orally and by letter, by countless official and private 
publications, by corn and live-stock judging contests, and by farmers' 
institutes. The number of sessions of the last named held in 1908 
was 14,000, with an attendance of about 2,000,000 persons, an enor
mous increase over the attendance twelve years ago. About 1,200 
trained lecturers are now employed in farm-institute work in all 
States and Territories. 

NUMBER OF PUBLICATIONS OF THE DEPARTMENT. 

The volumes and pamphlets issued by the States and Nation now 
number many millions annually, and supplementary to this is the 
circulation of the periodical agricultural papers, amounting to many 
millions more. 

In 1897 the number of publications issued by this Department was 
424, of which 6,541,200 copies were distributed; in 1908 the 1,522 
publications of the Department were distributed to the number of 
16,875,516. During the eleven years following 1897 this Department 
has printed 10,449 publications, including reprints, tl1e distribution 
of which amounted to 129,129,633 copies. If the probable nun1bers 
of this year are added, the publications of the t,velve years vtill be 
about 12,000 and the distribution about 146,000,000. 

The Department Library has grown from 56,000 books and pam
J>hlets in 1897 to about 101,500 in 1908. Exclusive of annual reports 
of societies and institutions, 1,850 periodical publications are regu
larly received. The increasing use of this great storehouse of agri
cultural information is having educational effects that penetrate to 
every part of the United States. 

GROWTH OF THE DEPART~L'ENT OF .AGRICULTURE. 

So increasingly disposed has the public been to ask and receive the 
aid of tl1is Department, and so large have been the new fields of work 
assigned to it by CongTess, that tl1e ntunber of employees l1ns in
creased enormously. On July 1, 1897, 2,444 persons ,vere employed, 
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and eleven years later, in 1908, tho nun1ber ,vas 10,420, or over four 
tunes as 1nany. Upon localizing this increa~e, it appears that the 
nun1ber of employees of the,, .. eather Bureau increased fron1 1,075 to 
1,705; of the Bureau of .1\.nimal Industry fro111 777 to :1,1;;2; of the 
Bureau of Plant Industry fro1n 127 to 9,G; i.~orcst Service fro111 14 
to 3,753; Bureau of Cl1emistry fron1 20 to 425; nnd s1nall increas<>~ in 
other Bureaus and Offices. It is significant to note that the in('r<>asc 
in number of employees is mo-.;tly due to ser,·ice outside of Wa~hing
ton, in all part8 of the c9untry. The nnn1ber of pcr:-;ons e1n1)loyeu 
withi11 "\"\i" ashington is 2,488, and else"· here 7,U:32. 

In 1896 the De1)artment of • .\.griculture was made lll) of two Bu
reaus and a number of Divisions. Seven other Bureaus l1ave since 
bee11 organized and the work of the Secretary's ()ffice bas been dc
Ycloped into Di Yisions. The general change to bureau organization 
has greatly facilitated the work, which has rapidly gi·o,vn in volu1nc 
and in efficiency. There has been developed n re1narkable force of 
scientists, administrators, and helpers. The nlnnber of seasoned 
workers now ready to administer the research, tl1e 1)0lice functions, 
and the business of the Department is sufficient for any rca..~onublc 
de111and -for new work . 

.. A. scheme of project statements has been devised whicl1 is center
ing in the Secretary's Office a plan -for each line of work undertaken 
by tl1e Department. This plan has no,v been so far tried hy the 
Bureaus and also by a number of State experiment stations that its 
general use is assured. It promises to serve uot only as a rnost valu
able means of having plans -for work: thoroughly wrought out hy 
leaders i11 charge of projects, aided by ,vork<>rs along sinular lines 
and their superior officers, but al~o to be a. most efficient agency to 
systen1atize pern1anently the organization of the activities of the De
part1nent. 

The State agricultural colleges and experiment stations and de
partments likewise have developed corps of workers who aro pre
pared to guide the great advances in1mincnt in research, in educa
tion, and in scientific breeding. The relation:,; existing among all 
these organizations were never so cordial as now, and for n1oro ef
fective cooperation is in vogue tl1an ever before. The administra
tive officers and workers of the Bnr<'ans of the Departn1ent an<l of the 
State institutions, having had experience in 1nany forn1s of co
operation among themselves, have wrought out n1any of tho princi
ples governing these intricate cooperative relations. 

RESULTS OF AGRICULTURAL SCIENCE ON PRODUCTION. 

Tangible evidences of the beneficial results of the gigantic move
n1ent in agricultural instruction and improvement, of the unprece
dented uplift of the farmer, and the betterment of country life, 
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briefly outlined a1Hl indirnt<:'d in the forcgoiug pages, nrc found in 
the "onderful incr<?nsc in diversification and geogrnphic extension 
of prodncts, ap:1rt fron1 nn3· 1nere cultivatio11 of ue,v land, anll are 
recorded "ith arithn1ctica l precision b>' the inereasell procluction per 
acre of various crop-, for ,,hich fact.., nrc kno"·n. 

It n1u~t be renu·n1bered that this eountry i:-:; passing through hi~tor
ical phases of agricultural protlnction. I;,irst conies the exploitation 
of Yirgil1 lanll by the ~oil robber, a proceecling that is j ustifie<l by the 
poverty of the ~ettlC'r or hi.:: la('k of capital: next is the di1ninishc<.l 
production per acrt', "hich surprises the fnrnH'l'. and for "·hich. he 
is unable to account; next. is the receipt of infor1nation fron1 the 
scientist as to the 1nenn-; of m1pr0Ying the prodnctiYity of the lanJ, 
"ith slo" re<.;ponse; in the cour:-;e of t in1e, e:-:1.>ecially "" hen the next 
or perhaps the third p:<'nerntion takes the furu1. in1portnnt atlYt1nce.:; 
arc 1nadc, at fir:-;t irregularly and mostly on the far1ns of the leading 
fnrn1er~, a11d subsequently v,ith increasing diffusion and accelerated 
i::peecl. 

l~C'RE,\SED l'RODl1 CTION PER ACRE. 

In the case of all crop" for which production per acre is kno,vn, 
tht>re "·as an increac;c during the lal:it tc>n years _an<.l ulso. in n 80llH~

"·hat less degree, i11 the ca~e of 1nost of then1, clnring the I.1st t"·enty 
years. This is the general :fart :for tl1c Unite<l States in ~pite of the 
<lan1aging: efl'ect on the general aYerngc by reason of Jecreasing pro
duction per acre fron1 land tl1at l1as not yet entereJ upvn the final 
historic stage of agriculture. 

The :farrnC'rs of this country haYe no,, n1ade n creditable b<.>giuning 
in this last phn~c of historic ngricultnr<'. It is no"· n n10Yen1ent of 
n1asses as ,,ell as of leaders. It is 1nore and n1ore a c..lifl\1.;;ed 1n0Ye-
1nent in place of bring broken up into loc.:'1lize<l efforts. This 1u0Ye-
1nent has gained n1o~t of its headway Juring the la~t t \Yelve years. 
In<"reasl·d production p<'r acre is clearly indicating the ext0nt and 
force of this uplifting n10Ye1nent. 

J,:\ IDEXl'ES OF A NJ.:"' AORICUI.TURE. 

During th<' ten )'t'nrs 1877-18Sli the n1<'an yic1<.1 of cotton per ncre 
in all Rtates, ne"· lancl ancl 0111 being con1bined, "·us liO pounds; 
during the ten years ending "·it h 1896 the 111<.'an "·as 172 pounds; 
ancl the increase fron1 that figure during the succeeding ten years 
ending "' ith 190G ,,as to 191 pounds, or 11 })Cr cent :,hove the yield 
of the pr<'ceding ten years. 

:i\,fost interesting no,v is tho tt'stin1ony of the older cotton St.ates to 
the arts and sciences of agriculture. In North Caroli na the 1neun 
p rollnction of cotton per acre increasec.l :fron1 the ten years e11tling 
,vitl1 189G to the ten years ending "~ith 190G by 21.8 per cent.; i11 
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South Carolina, 20.1 per cent; in (1eorgiu, 1.~,.n 1>er cent; in J\Ii~sis
~ippi, 16.n per cent; anll in Tennes~ee. 11.f> per eenL 

Other crop~ join hnntls "'ith cotton in ~"·rlling the eYi<lcuc:l'. 
"Tithiu ten years. n1ean fig11res being ndopt('d HS before explained, 
the proclnction of corn per acre in Ohio incren:.-::ed 17.5 per ('ent, ancl in 
, Ti rginia 1S.3 per cent: onls jncrea~ell li.!I per cent in Indiana. 

,,·heat increased 111.2 per cent in N'e,Y York, 4!l.n per cent in 
Ncbra!::>ka, 1•1.5 per cent in 1'Iaryland, lfl.1 per cent in '"irginia; barley 
increased 13.fi per cent in ,,.,.isconsin; rye. 2-L-! per c·(•nt in J>cnnsyl
Yania, 14.,1 per cent in l\Iichigan; buck\\·ent increased 14.7 per cent 
in ~Iaine nncl 21.n per cent in Penn:sylYaniu; potatoes 3H.1 per cent 
in ~Iaine and •>2.1 per cent in ,,:-i~cousin. 

Inereas~ for hay "·as 14.3 per cent in l(entuC'ky, 2 7. 7 per cent i11 

l\Iiunesota. l!l.4 per C'Cllt in North ('arolina . lH.!> per cent in (ieorgia, 
17.G per cent in .A.laha1na, and 30.8 per cent in Oregon. 

In sonic degree this up,vard 1nove1nent began t"·euty ~enrs ngo, for 
during: that time corn production per acre increased 2.; per cent 
in Illinois and 21.7 per cent in Virginia; the proclnction of oats 
increased 32.4: per cent in l\Iaine; wheat increased 30.G p('r cent in 
Iowa, 3i.3 per cent in Nebraska. 23.4 per cent in Aiarylan<l, and 27.7 
per cent in '\rirginia; rye increased 3!l.3 per cent in Pennsylvania; 
ln1ck1\·heat increased 40.3 per cent in l\,Iaine and 2o.O per cent in 
PenusylYania; potatoes increased 54.5 per cent in l\faine, aucl hay 
incrense<l 23.2 per cent in X orth Carolina, 32.8 per cent in 1-\.laba1na, 
an<l 35.1 per cent in Oregon. 

OI)JIXISJI1:N"G R.\rn OF IX<;RE.\SE I:N" P OP'CL.\TION. 

The most important ml'nning of the p<'rcentages of in<'r<>asecl pro
duction per acre is found in a con11)arison with incrl'nsc of popula
tion. The United Htatcs is uccon1panying the peoples of "estern 
and southern Europe in a decreasing Lirth rate and in a di1ni11ishing 
iucrease of population. The population of Europe, excluding l{ussia. 
and Turkey, increased 8 per cent during the ten years endin.g ,vilh 
1880, slightly less than 8 per cent in the ten years encling ,vith l SHO, 
and slightly more than 8 per cent in the follo,ving lcn years. These 
people belong to the race stocks of the United Rtat('s. 

In this country the increase of population is con1plicnt('(l "'ith an 
influx of the foreign born ancl ,vitl1 a higher birth rate of the foreign 
born than that of the old native stock. These are l1aving a tc1n
porary effect upon the actual rate of incrC'ase; after an elin1ination 
of these ten1porary elements, ,vhiC'h serve only to n1islcad to extra va
gant computations o.f population at distant years in the future, the 
natural rate of increase of the population of this country, natiYc born 
of native parents, appears to be approximately 12} per cent <luring 
a decade, or l{ per cent yearly, ,vith a iendency to\vard di1ninulion 
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in the rate. This conclusion has been elucidated by the Chief Clerk 
of the Bureau of the Census in recently published writings concern
ing this subject. 

PRODUCTION AND POPULATION. 

The percentages of increase o:f crop production per acre now have 
a new significance. No one need :fear that the farmers o:f this coun
try will ever be unable to provide :for its population. They are al
ready demonstrating in the cases o:f various crops and o:f various 
States that they can provide for a population increasing :faster tha1i 
by increase due to excess o:f births over deaths. 

The wheat and rye production of 12 countries o:f Europe, repre
Eenting substantially the entire production outside of Russia and 
Turkey, increased by 15.2 per cent :from 1886-1890 to 1901-1905, and 
the po1}ulation increased :from 1888 to 1903 but 13 per cent. 

WAGES OF FARM UBOR. 

Extraordinary prosperity following the low financial conditio11 of 
farmers a dozen years ago and earlier has enabled them to pay higher 
wages :for farm labor than before, and this fact may indicate an im
proved condition of the :farm laborer, at any rate to tl1e extent that 
he is disposed to improve. 

From 1895 to 1906 :farm wages increased in a greater degree tl1an 
prices did. The percentage o:f increase of prices of all commodities, 
according to recognized authority, was 35.8 per cent, while the wages 
o:f farm labor by the month for the year or season without board 
increased 38.4 per cent and with board 41.4 per cent; wages by the 
day in harvest without board increased 46.5 per cent and witl1 board 
55.4 per cent, and the wages of ordinary labor by tl1e clay without 
board increased 5-5.6 per cent and witl1 board 61.3 per cent. 

In the matter of wage increase the farm laborer has fared better 
than the worlringman employed in manufacturing and mechanical 
industries. 

STATISTICAL ASPECTS OF PROGRESS. 

Precise ideas of the progress of agTiculture, of the farmer, of his 
capital, of his production, and of l1is financial improvement may be 
obtained by a q11antitative comparison between the average of the last 
five years ending with 1908 and the average of the five years ending 
with 1896 or thereabouts. The comparison will indicate by percent
ages of increase tl1e advance that tl1e farn1er has n1ade in twelve years. 

INCREASE OF CROP PRODUCTION AND VALUE. 

Cotton production increased 53.4 per cent and tl1e total value of the 
crop 133.4 per cent; corn production increased 25.7 per cent, com
pared with the census of 1890, and the total value of the crop 110.5 
per cent. 
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'W11eat's increase is 3!1.8 per cent in btu~hels and 64.8 per cent in total 
value in comparison "-ith the census of 113!10. F or rice the increase 
of production is 303.3 per cent; the barleJ· increase is !18.2 J)er cent £or 
bushels and 130.!l per cent for total value. 

For potatoes the incrt"ase is 35.5 per cent in production and 118.f> 
per cent in total valu<"; for tobacco 35.3 per cent for production an<l 
98.3 per cent for total value. Since 1892-1896 beet sugnr production 
has increased 1,40!.G per cent. 

The value of all products of the farn1 this year is a11 increase of 
216.2 per cent over the census value of 1889. 

Horses increased 33.6 per cent in number since 1890 and 81.2 per 
cent in total value; mules increased 68.5 per cent in number and 1a2.1 
per cent in total value. Sheep increased 90 per cent in number and 
224.5 per cent in total value; ~wine increased 22.1 per cent in nu1nber 
and 56.4 per cent in total value. Cattle, otl1er than milch cows, in
creased 48.4 per cent in number and 64.9 per cent in total value, anti 
1nilch cows 28.4 per cent in number and 77.8 per cent in total value. 

FARh{INO CAPITAL. 

The number of farms in 1890 was 4,564,641; in 1900 they numbered 
5,737.372: and the present number is estimated to be G,100,000, an 
increase of 33.G per cent over 1890. 

The total number of acres in farms increased from 62~,000,000 in 
1890 to 83!),000,000 in 1900, or 34.6 per cent. Improved acres in
creased 15.9 per cent. 

The capital of the farn1er in the forn1s of land, buildings, i1nprove
ments, live stock, implements, and machinery is supposed to be now 
,,·orth about $28,000,000,000, an increase of 75 or 80 per cent over 
1890. 

AGRICULTURAL EXPORTS. 

The exports of agricultural products of domestic prodnction have 
increased noticeably in value and in the case of many iten11:; greatly 
in quantity during the last dozen years. A comparison of the aver
age for 1004-1908 with that for 1893-1897 discovers that the total 
agricultural exports increased 53.7 per cent in value, while the popula
tion increased 24.4 per cent from 1896 to 1008. 

The increased value of the exports of pa.eking-house products is 
40.6 per cent. The exported lard gained 32.9 per C()llt in number of 
pounds and 52.6 per cent in value; oleo oil, 74.4 per cent in weight 
and 72.8 per cent in value; hams, 80 per cent in pounds and 90 per 
cent in value; salted and pickled pork, 121.8 per cent in quantity and 
187.1 per cent in value. 

The most prominent export, cotton, gained 40 per cent in pounds 
of export and 102.2 per cent in value; cotton-seed oil cake and oil-cake 
meal gained 115.5 per cent in quantity and 187.8 per cent in value, 

I 
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and cotton-seed oil about the same. Fresh apples gained 130.8 per 
cent in nun1ber of barrels and 224 per cent in value; all fruits gained 
in export ya]uc 237.8 per cent. 

The :farn1ers have given to this country most of its balance of trade 
i11 the exchange of goods " 'ith foreign countries from the beginning. 
To ,Yhatever extent the subject is complicated witl1 shipn1ents of gold 
and silver and with transfers of credit is in1material to the present 
1nention of the subject. The fact is that the farn1ers of this country, 
througl1 the exportation of their surplus of products, haYe been the 
chief instrument of strengthening the National credit abroad, of pay
ing the :foreign holders of the National bonds of this country, and of 
establishing credit i11 foreign countries against which drafts could be 
n1ade. 

During the twelve years under review the agricultural balance of 
trade increased from a yearly average of 234,000,000 to $411,000,000, 
or 75.7 per cent. 

BANK DEPO~ITS . 

. A .. s an indication of financial results, a con1parison of individual 
deposits in all banks July 1, 1896, ,vith those of 1008 prec;;{)nts c;triking 
gains in agricultural regions. 1"V11ile ~lassach usctts and Ne"· York: 
" ·ere gaining, respectively, 61.9 and 12.2 per cent in deposits, and the 
North Atlantic States 112.1 per cent, the North Central States west of 
the l\1ississippi River gained 258.5 per cent: Iowa, 285.5 per cent; 
ICansas, 333.7 per cent; l\fississippi, 40-!.2 per cent; Oregon, 725.6 per 
cent; North Carolina, 405.4 per cent; and Arkansas, 534.7 per cent. 

"\Vhile these were not all farmers' deposits, yet tl1ey "·ere mostly 
dcriYec.l from the sales of farm products by far1ners and the hand1ers 
of farm products. 

FARMERS' COOPERATION. 

Farmers' econo1nic cooperation in tl1e United States has deYcloped 
enormously during the period under revic,", and it is safe to say 
that at the present time more than half of the 6,100.000 far1ns are 
represented in econon1ic cooperation; the fraction is 1nuch larger if 
it is based on the total nun1ber of medium and better sorts of farmers, 
to wl1ich the cooperators mostly belong. 

PRO~IIN"EXT OBJECTS. 

The most prominent object of cooperation is insurance, in \vhich 
about 2,000 associations ha, e probably 2,000,000 1nerul,ers. This kind 
of insurance costc;; the farmers only a Yery few cents per hundred 
dollars of risk above the actual losses. 
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The coopcrati,·c crca1neriC's 11tunbcr n1orc than 1,fl00 an<l the cheese 
factories about 21i0, the n1e1nber~hip of the t" o classe_s being Ycry 
large antl representing an in1111cn:::;c ntunuer of co\'\·s. 

,, ... ith the exccptiu11 of in:::;urancc, the greate:st success in the furtn
er\; c.:ooperaliYe H1<n e111e11l is in ~}ling. .t\.~sociations to regulatt', 
protnote. and 1nanage the det.1il-; of ~P.lling the pro<lucts of cooperat
ing fnrn1crs are fo11nd in all part:, of the l Jnitecl States. 1'here is 
cooperation for c:elling by fruit gro"·t• rs, Yegctahlc gro,ver:::;, nnt 
gro\\·ers. berry gro\\ Pl'S. hy liYt•-stoek 1nen, by the producers of cotton 
and tohaceo, ,Thent. s,Yeet potatoes. flax, oats, egg:"-, po11ltry, ancl 
bune3·. llar1ncrs <'ooperatc to sell 111ilk :for city supply, to sell wool, 
cantaloupe-... C'elery, cauliflo,ver, citrus fruits, apples, an<l so on ,vith 
a long list. 

Cooperative buying is conducted u:y about :3!i0 stores in this couu
try. a n1ajority of \Yl1ich arc 1nostly o,vncd by farrners. This is 
chiefly the res ult of a Yery recent 1noven1cnt. ..:\.nother for1n of coop
eration for buying is ha~ed on the <li~count plan, as carried on hy 
the granges, fnrn1er5' club-,, and various other associntions of farrn
ers with coopernti \·e buying as either a pri111ary or secondary object. 
Things bought in this ,vay are all sorts o.f store goods; potatoes, 
wheat. etc., for see<l; coal and ,vood, and a great variety o-f furn1 an<l 
fa1nily supplie~. 

"\\"arehousing is conducted by farn1ers on the cooperatiYe plan ,vith 
success, particularly for the storage of wheat and corn. .1\. coopera
tive cotton-\\·arehonsing n1oven1ent is of recent date. 

Cooperative telephone service has per111eated vast regions, ,lnll 
the cooperative feature has kept tl1e cosL at the lo,vcsi fig-urc, both 
of eqnipn1e11t and of ~crvice. 

Cooperative irrigation is carried on by 111any thousancls of asso
ciations in tl1e arid and scn1iarid regions. 

EDUCATION.AL, SOCL\L, AND EC'ON"O)IIC ASSOCL\.TIOXS. 

'fhe progress of farn1ers in forn1ing and expanding associations of 
an educational and sen1i-economic character has n1aclc great advances 
during the period under review. These associations arc National 
in their sC'opc, or are confined to State Jines or to sections " 'ithin 
State'-, and arc deYotecl to the interchange of ideas nnd ex:perienees, 
the asscn1bling of i11forn1ation for con11non hPnefit, the ho]ding of 
compelitivc> c>xhibitions of products, the cleYising of plans for the 
com1non good, and business of a like character, an<l arc concerned 
,vith spc>C'ial subjects, snch as horticultur0, Horiculture, dairying, 
p lant breeding, live-stock breeding, poultry breeding, the scientific 
aspects of breeding. for<'stry, agricnltural education, fraternal asso
ciations ,vith incidental educational and ccono1nic features, seed 
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breeding, agriculture, vegetable growing under glass, and the nurs
ery business. 

Important associations o:f the social sort, with incidental economic 
:features, are farmers' clubs, many hundreds of which exist. 

TllE FAR~IER A GREAT ORGANIZER. 

Altogether the number of farmers' cooperative economic associa
tions must be fully 75,000, and may easily be many 1nore, with a 
membership rising above 3,000,000, without counting duplicates. 

Contrary to his reputation, the farmer is a great organizer, and 
he has achieved remarkable and enormous successes in many lines of 
economic cooperation in whicl1 the people of other occupations have 
either made no beginning at all or have nearly if not completely 
failed. 

CONCLUSION . 

The foregoing review of agriculture in the United States during 
the last dozen years and of the progress made by the farn1er has nec
essarily been 11ighly condensed, and from it has been 01nitted a vast 
amount of information whicl1, being in tl1e form of details, would 
detract from the review as it stands. Enough l1as bee11 presented, 
however, to establish the fact that agriculture l1as made wonderful 
progress and J)ermanent advancement, and that the farmer in results 
of information, intelligence, and industry has thriven mightily. The 
progress that has been made is in the direction leading to popular I 
and National welfare, to tl1e sustenance of any future population, 
as well as to a larger efficiency of the farmer in matters of wealth 
productio11 and saving, and in establishing himself and his family 
in more pleasant ways of living. 

Respectfully submitted. 

WASIIINGTON, D. c., 
1,r ovember 27, 1908. 

JAMES WILSON, 

Secr•eta'l'y. 



THE ECONOMIC VALUE OF PREDACEOUS BIRDS A.ND 
MAMMALS. 

By A. K. FISHER, 

In Charge <>! liJoonomio lwvestigations, Biological Survey. 

GENERAL REMARKS. 

As a class the predaceous animals have a most important function 
to perform in the economy of nature. Before man interfered with 
the intricate r elations of wild creatures and disturbed the balance of 
nature, the carnivorous animals served admirably to prevent undue 
increase of the hordes that fed on herbage, seeds, fruits, and other 
vegetable life. So perfectly was the balance regulated that a tem
porary increase or decrease in one direction was followed sooner or 
later by a corresponding change in another. 

But valuable as many predaceous animals are in aiding to maintain 
the balance of Nature, man looks askance at every mammal or bird 
that molests his poultry or the game of the State, and without regard 
to consequences sets out to kill everything that resembles the particu
lar offender. He declines to give a mere pittance in return for value 
received, and visits indiscriminate persecution on the humble and 
faithful workers that have helped to save his harvest or orchard. 

J\tiost flesh-eating animals cl1ange their ordinary diet only under 
pressure of hunger. In the main they prey upon some abundant 
species, which, when available, furnishes almost their entire sub
sistence. For example, if meadow mice were always present, the red
tailed hawk would rarely touch other food. It is when normal food 
is scarce that predatory birds and mammals are from necessity forced 
to take what they can find and thus become trespassers. It is true 
that there are perverted individuals among animals, just as there are 
objectionable characters among men, and these by their overt acts 
tend to discredit their class as a whole. Yet the man-eating tiger 
and the poultry-eating skunk, weasel, and hawk are rare, though their 
deeds have been heralded far and wide and their names have become 
notorious. 

In many cases it might be safe to say in almost all-depredations 
· by normally useful species are the work of exceptional individuals 

which for some reason depart from the habits of their kind. Thus 
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an1ong the beneficial l1awks and owls it has been found that the trans
gressors usually are immature birds, which, it is fair to assume, lack 
skill and experience in l1unting· their normal prey and consequently 
are forced to feed upon anything tl1at offers. 

A given species in a certain locality, and under what may be termed 
normal conditions of :food supply, may be a most valuable :factor in 
controlling a pest, wl1ile in another part o:f its range it may be unde
sirable on account of its inroads on poultry or stock. The great 
horned owl and coyote are examples in point. In rabbit-infested 
regions and in vineyards, orchards, meadows, or gardens overrun 
by field mice they are among tl1e best friends of 1nan; but in thickly 
settled regions comparatively free :from rabbits and mice, botl1 the 
owl and coyote have to be summarily dealt with, as also does the 
coyote in sections where sheep raising is an important industry. 

Nature carefully safeguards the permanency and welfare of a 
species by making the healthy and virile individuals wary, agile, 
and elusive, so that their natural enemies are :forced in the main to 
content themselves with the less favored individuals. The wolf 
that pulls down the sick or enfeebled deer, or the hawk that devours 
the crippled quail, is really benefiting the species it preys upon, 
though at the expense of the individual, since by the removal of the 
weak and unfit, more vigorous breeding stock is secured, and the 
danger of outbreaks of disease materially lessened. 

It would be easy to define the economic value of all predaceous 
animals, were it not for the complications resulting from civiliza
tion, wl1ich introduces problems that materially affect the status of 
anin1ated things. 

It n1ay be of interest to consider briefly the relations of so1ne of 
the better known predaceous species. 

,voLVES AND COUGARS. 

In the present period of diminishing game supply and increasing 
live-stock interests, little can be said in favor of either the wolf or 
the cougar, anin1als that derive the greater part of their subsistence 
:fro1n big game, sheep, cattle, or horses. "\Vhile they kill considerable 
nun1bers o:f rabbits and smaller pests, the good thus acco1nplished 
is rarely sufficient to offset the harm they do. 

COYOTES AND BOBCATS. 

In parts of the West where fruit growing and :farming are domi
nant industries, it may be wise to encourage coyotes and bobcats 
within certain limits, provided poultry and sheep are properly pro
tected at night. Numerous ranch.men and fruit growers have learned 
by experience that these animals if unmolested will free their prem-
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ises from rabbits an<l otl1er crop or tree destroyers. ,,11ere coyotes 
and bobcats haYe been allo,Yed to do their ,vork thoroughly they are 
fully appreciated, and 1nany ranchers ,vould ahnost as soon shoot 
their o" n dogs and ca ts as their wild benefactors. ....i\.t ti1nes the 
coyote feed::; entirely on large insects, as l\Iay beetles, crickets, and 
grasshopperf-, an<l accon1pli.:,hcs 1nuch good. 

THE IIOUSE CAT. 

l\Iany an innocent ha"·k, skunk, o,Tl, and weasel has bee11 shot for 
the deeds of that sleek highwayman, the house cat. It is safo to say 
that this n1ara.u<ler, ,vhich enjoys all the comforts and protection of a 
l1ome, destroys in the aggregate more wild birds and young poultry 
than all the native natural ene1nies co1nbined. ~-\. cat has been known 
to kill a ,,hole brood of chickens in a day, a feat unequaled by any 
predaceous anin1al, with the possible exception of the mink. Others 
in the course of a season have practically destroyed ,vhole coveys of 
quail or grouse, or nests full of :roung songsters. ....\.. well-known nat
uralist estimates tl1at in the New England States alone l ,!500,000 
birds are destroyed annually by cats. 

The offender is not so often the well-fed household pet as it is the 
abandoned and neglected ouwa~t. In 1905 the Society for the Pre
vention of Cruelty to ..:\nimals in New York City killed n1onthly an 
average of (i.000 sick, injured, or homeless cats-a total for the year 
of over 70,000. A considerable proportion of these "~ere pet..s aban
donecl by people wl10 had gone to the country for the summer. l\fore
over, su1nn1er visitors to the mountains or seashore someti1nes take 
,,ith them their cats, which, on their return home, are too often left 
behind to swell tl1e local overflow and make serious inroads on the 
birds of the region. It is safe to assun1e that in the rest of the State 
outside of Ne"' York City as many cats follo,v a nomadic life as in the 
city, and if we assume that each cat kills one bird a \Yeek, ,ve have 
a grand total of over 3,500,000 birds destroyed annually. In the 
milder parts of our country, as in the chaparral region of California, 
where bird life is abundant, cats often revert to a sen1i-wilcl state and 
never revisit their old homes except for plunder. Sportsn1en and 
bird lovers should be ever watchful and whenever pos'Sible re1nove 
n1ara nding ca ts from the coverts. 

The principal reasons given for k:eeping cats are their attractive
ness as house pets, their usefulness as companions for children, and 
their alleged value as rat and n1ouse killers. It is impossible at pres
ent to obtain correct figures on the Sltbject, but it is safe to say that 
few persons during a normal lifetime run acro8s 1nore than half a 
dozen cats that habitually attack rats. Occasionally a hnnter cat is 
found which seems to delight in catching rats, gophers, or ground 
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squirrels. It has been the common experience of the writer to find 
premises that were well supplied with cats overrun with rats and 
mice. At a certain ranch house in the West he trapped in his bed
room 12 mice in a week, although 8 cats had access to the place. 

Lovers of the cat should be content with one, or at the most two, of 
tl1ese pets, and should see to it that outcasts do not run at large on 
their premises. Now that cats are known to carry in their fur the 
germs not only of ringworm, but also of such dreaded diseases as 
tuberculosis, diphtheria, scarlet fever, and smallpox, the presence in 
the household of Tabby is not without its dangers, 

THE FOX. 

The fox, from its occasional misdeeds, is looked upon by the major
ity of mankind as a deep-dyed villain that devotes its entire life to 
robbery and derives all its forage from the chicken yard or duck pen. 
As a matter of fact, even in localities where foxes are abundant, it is 
comparatively rare that poultry is destroyed by them. On all well
regulated farms chickens are housed at night, and the fox neces
sarily turns his attention to field mice, rabbits, ground squirrels, and 
insects, such as grasshoppers, crickets, and May beetles, to the great 
benefit of the farmer. Although it is true that the fox destroys a 
considerable number of birds, yet a ruffed grouse has been known to 
rear its young within 100 feet of a fox den, and tl1e tracks of the 
young birds have repeatedly been seen on the fresh earth before the 
entrance. Among the food brought to the young of this litter and left 
outside were rabbits, mice, and a half-grown woodchuck, but no birds 
of any kind. 

'l'HE MINK. 

The mink feeds on fish, crayfish, mussels, birds, and, like the weasel, 
is indefatigable in its search for meadow mice and othet' marsh
loving rodents. It is very fond of muskrats, and ono of its n1ost 
important services to man is the destruction of these pests about mill
dams, canals, and dikes, where their bun·ows undermine the embank
ments and cause disastrous overflows. The 1nink, altl1ough semi
aquatic, sometimes travels long distances from ,vater in search of 
rabbits, ducks, and chickens. ,Vhen it finds an unprotected poultry 
house, it sometimes contents itself with a single victim; at other times 
it kills all the inmates within reach. A single mink: has been known 
to kill 30 or 40 ducks or chickens in one night. Fortunately such 
occurrences are rare and necessarily will become less frequent, since 
the demand for mink fur is constantly increasing. 
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THE WEASEL. 

The weasel is one of nature's most efficient checlrs upon the hordes 
of meadow mice and other rodents which at times destroy forage 
crops, orchards, vineyards, and garden produce. It feeds also upon 
rabbits, squirrels, and birds, and in many sections its occasional in
roads on the poultry yard have brought it into serious disrepute. It 
is of course desirable to kill particular individuals which have ac
quired the poultry habit, but farmers and horticulturists will make a 
mistake if they systematically destroy weasels. 

THE SKUNK. 

The skunk is another " chicken thief," which renders important 
service by destroying immense numbers of mice, white grubs. grass
hoppers, crickets, cutworms, hornets, wasps, and other noxious forms. 
Although it prefers this kind of food, like the opossum it will eat 
almost any animal matter and also at times certain wild fruits and 
berries. It is said to be fond also of eggs and young chickens ; but 
the writer has known a mother skunk to make her nest and rear her 
young in the inner walls of a chiclren yard and neitl1er egg nor fowl 
was molested. 

The following well illustrates the close relations that diverse forms 
of animal life bear to one another and demonstrates how easily the 
natural balance may be upset: .An extensive marsh bordering a lake 
in northern New York formed a suitable home for numerous ducks, 
rails, snapping turtles, frogs, and other aquatic life. The turtles 
deposited their eggs in abundance in the sand of the old beacl1. These 
delicacies attracted the attention of the skunks of the neighborl1ood, 
and their nightly feasts so reduced the total output of eggs that 
only a small percentage of the young survived to reach the protective 
shelter of the marsh. As time went on conditions changed. Skunk 
fur became fashionable and commanded a good price. The country 
boy, ever on the alert for an opportunity to add to his pocket money, 
sallied forth and captured the luckless fur bearer wherever found, so 
that within a comparatively short time the slrunks almost wholly 
disappeared. When this check on their increase was r emoved, the 
snapping turtles hatched in great numbers and scrambled off in all 
directions into the marsh. When their numbers had been properly 
controlled by the destruction of a large proportion of their eggs, their 
food supply was adequate, but when they had increased many-fold 
tl1e supply proved insufficient. Finally, through force of circum
stances, the turtles added ducklings to their fare until the few ducks 
that refused to leave the marsh paid the penalty 0£ their persistency 
by rarely bringing to maturity more than one or two young. It is not 
surprising that this great aggregation of turtles, containing the 
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essential of delicious soup, should l1ave attracted the attention of the 
agents of the market men and restaurant kee1)ers. The final chapter, 
the readjustment of conditions, 1nay be briefly told: The marsh be
came a scene of great activity, where men and boys caught th.e vo
racious chelonians, and bags, boxes, and barrels of them were shipped 
away. There was also a depreciation in the value of skunk skins, ,vith 
a corresponding loss of interest on the part of the trapper, so the 
progeny of the surviving skunks congregated at tl1e o1<.l beach and 
devoured the eg·gs of the turtles that had enjoyed a brief period of 
prosperity. The broods of ducks now remained unn1olested and at
tracted other breeding birds, witl1 the result that tl1e old marsh 
reverted to its original populous condition. 

THE BADGER. 

Badgers are valuable in destroying ground squirrels, gophers, and 
other burrowing animals, as well as various kinds of insects. They 
are extensive diggers and seem to have little trouble in securing their 
victin1s. For their valuable services full protection should be given 
them, even in irrigation sections, where they son1etimes dig into dikes 
in pursuit of the rodents which in the role of dike borers cause so 
much trouble. 

THE RACCOON. 

Raccoons are omnivorous but rarely are abundant enough in thiclrly 
settled districts to do much harm except when they eat the fish in 
~mall artificial fish ponds and catch poultry which is left to shift for 
itself. In parts of the South where crayfish live in the levees and 
embankments, the raccoon does good service in destroying these 
troublesome crustaceans. 

HA Wl{S AND OWLS. 

The sooner farmers, ranchmen, horticulturists, and nurserymen 
iearn that the great majority of birds of prey are their friends and 
deserYe protection and that :four or five species only are injurious, 
the sooner ,vill depredations by noxious rodents and insects di1ninish. 
In the n1ore thickly settled sections of the country, except at rare 
intervals, the goshawk, duck hawk, and gTeat horned owl are so 
i11:frequent that years may pass without an individual being seen. 
Two species that need to be kept in check are the sharp-shinned and 
Cooper ha,Yks, small and medium sizell species whicl1 feed almost 
entirely on wild birds and poultry. The illustrations (Pls. I to III) 
will materially assist those interested in identifying these birds. 

The i1nportant fact to bear in 1nind is that all hawks and owls 
feed largely on noxious rodents and the larger insects, snrh as grass-
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hoppers, crickets, and May beetles, and, from their size and vora
cious appetites, are important factors in reducing the numbers of 
such pests and keeping them under control. 

OTHER BIRDS A.ND MA~1MALS OF ECONOl\flC INTEREST. 

There is a number of species of birds and mammals, which, 
although they do not strictly belong to predaceous groups, are never
theless at times extensively predatory in habits. Among the better 
known of these may be mentioned rats, squirrels, chipmunks, ravens, 
crows, jays, herons, and gulls. 

THE RAT. 

,,Tith the exception of the house cat, the rat probably kills more 
young chickens than any other animal. In some places where this 
rodent has become well intrenched, owners have found it next to 
impossible to profitably raise chickens. The marauders often becon1e 
so bold that they catch passing chickens in broad daylight. Rats 
have been known to kill newly born lambs and pigs, and they fre
quently destroy the young and eggs of wild birds. This is especially 
true in suburban districts and on islands along our co_ast. 

RED SQUIRRELS AND CHIP:h!UNKS. 

During spring and early summer, when nuts and seeds are scarce, 
red squirrels and chipmunks are kept busy searching for food. This 
is the height of the breeding season of birds, and where the red squir
rel is abundant it.destroys great numbers of eggs and nestlings. This 
often happens where hawks, owls, weasels, and other enemies of the 
squirrel have been systematically persecuted and as a consequence 
squirrels have unduly increased. 

HERONS. 

It is well known that members of the heron family feed to a great 
extent on fish and other forms of aqua~ic life, and consequently do 
not live far from water. Two species, however, the great blue heron 
and the bittern, at times depart from the family traits and visit hill
sides, cultivated fields, and drier meadows in search of pocket gophers, 
ground squirrels, and field mice, which tl1ey greedily devour. Pellets 
collected in one of the more inland nesting colonies of tl1e great blue 
heron indicate that a very large proportion of the food of the young 
is made up of these injurious rodents. The remains of three pocket 
gophers have been found in one pellet, and a captured young bird 
regurgitated a like number. The herons, lilre other flesh-eating birds, 
digest their food rapidly and are disposed to gorge themselves when 
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opportunity offers. , It is fair to assun1e as a low average that a pair 
of herons with 4 or 5 young will consume a dozen or fifteen gophers 
daily. "\Ve should not begrudge them the fish they eat when we 
remember that a gopher is capable of destroying trees large enough 
to produce marketable fruit. 

GULLS AND TERNS. 

The gulls and terns that live inland do effective service in checking 
the inroads of injurious insects and mammals. In spring, flocks of 
Franklin gulls fearlessly follow the plow and glean from the upturned 
soil many an insect that later would have attacked the growing crop. 
During the summer, and up to the time of their southern migration, 
the same flocks gorge on grasshoppers and crickets. The larger gulls, 
like the ring-billed and California gulls, feed on field mice and other 
small rodents, and in times of "mouse plagues" do effective work. 
Terns feed on grasshoppers and other insects, and in the South tl1e 
black tern has been seen capturing the moths of the cotton-boll worm 
in flight over the fields of young plants. 

BAVENS, CROWS, AND JAYS. 

Ravens, crows, and jays also do effective work in destroying pests. 
Occasionally, however, in localities where they have increased out of 
proportion to the available food supply, they become troublesome by 
killing small chickens and by destroying eggs and nestlings of wild 
birds. 

Il\1PORTANCE OF PROTECTING BENEFICIAL SPECIES. 

It is demonstrable that so long as a useful species is kept within 
bounds and is not allowed to increase beyond its normal food supply, 
just so long will it fulfill its natural mission an<l be of true econo1nic 
value. If, however, the staple food supply ten1porarily fails, then in 
the effort to maintain life the animal is likely to become obnoxious 
and n1ay have to be controlled. 

The annual loss of crops by insect and mammal pests in the United 
States amounts to many millions of dollars. ~Ioreover, not only is 
this loss not diminishing, but on the contrary it is steadily increasing, 
partly as a result of the encroachments of new insect ene1nies, partly 
fron1 the increase of both insect and rodent pests-for the nun1ber of 
these naturally grows with the extension of tillage-and partly, 
perha1)s 1nainly, because of the destruction of their natural enen1ies. 
These, instead of being permitted to keep pace with t.l1e multiplication 
of the pests upon which they feed, have been destroyed until their 
nu1nbers are entirely inadequate to preserve the balance. It is there
fore of first importance that the :farmer a11d 8tockn1an should every
" ' here seek to protect and encourage tl1e natural foes of injurious 
mammals and insects. 



THE WASTES OF THE FARM. 

By A. F. WOODS, 

Physiologist am,a Pathologist, and Assistant Chief, Bureau of Plant Industry. 

CAUSES OF A:A-1ERICAN ,vASTEFULNESS I N AGRICULTURE. 

One 0£ the characteristics 0£ £arming in this country as compared 
with £arming in Europe is the apparent wastefulness 0£ American 
methods. The truth 0£ this is conceded, and it is clear that the rea
son £or it has been due largely to the vast areas 0£ fertile land to be 
l1ad almost £or the asking and the rapidity with ,vhich the land has 
been taken and utilized by men dependent largely on the resources 
0£ nature and their own brains and muscles. During this great pre
liminary expansion 0£ agriculture, which has outstripped the growth 
0£ the other organs 0£ our social body, agricultural products have 
been produced at a bare living wage. Every eco11omy has been 
required by the conditions prevailing, and it has been necessary to 
borrow largely from nature's resources in order to live and lay the 
foundations for a better agriculture and civilization. 

If the land has been given away, it has gone largely into the hands 
of virile men, who have built homes on it and who are making it a 
hundred times more valuable. I£ in this taming of a continent son1e 
n1istakes have been made, they have been incident to the frontier 
days of National life and are not beyond correcting. -n-re can plant 
Letter forests than ever grew wild ; we can grow n1ore forage on the 
ranges than ever grew there before; we can renew the fertility of our 
depleted soils and grow 100 bushels of corn where 10 gTew in the 
olden days. 

The time has now come when these better things can be accom
plished. The economic independence which the American farmer has 
,von through his part in the struggle l1as placed hiin in a position to 
adjust himself to the new requirements and conditions. Ile l1as been 
in the past and is to-day the greatest producer of wealth in the Nation. 
llis ra,v products are the lifeblood of transportation, manufactures, 
and commerce, and tl1ese great and important parts of tl1e social 
organism are as necessary to agriculture as agriculture is to them. 
They must be extended, developed, and in1proved as a part of the 
whole up,vard movement of the social organism. 
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LABOR ECO.NO?IIY. 

The great agricultural, industrial, and commercial expansion of the 
last fifty years has forced every class of ... \1nerican business men, in
cluding the farmer, to economize labor. :N°ot in all the history of the 
world has such progress been n1ade in the develop1nent of tools and 
1nachinery for the saving of time and labor and the cost of production 
as during tl1e last century in America.a Instead 0£ being a great 
clrawbaclr to industrial expansion, the scarcity of labor has been its 
greatest sti1uulus and a blessing not only to America but to the ,vhole 
,vorld, because it has been the incentive for tl1e development of labor
saving tools. 

The prevention of waste of human labor on the n1odern farn1 is 
not only a great econo1nic gain, but it l1as lightened the drudgery of 
farn1 labor and added intellectual stimulus. The value of the 
regular farm hand is now deter1nined by his skill and directive 
ability, his honesty and reliability, rather than by hi~ brute force. 

Plowing has become an art. The modern steel turning plows, 
disk plows, and power plo,vs of every conceivable sort, adapted to 
different soils, uses, and cultural requirements, call for judgment 
and skill rather than brute force in their use. They are n1ade to 
economize power and labor and to put tl1e soil into the condition 
essential for its best utilization for particular crops and condition~. 
When to plow, how deep to plow, and the kind of plow to use for a 
particular soil, season, crop, and system of farn1 n1a11agement requires 
a lcno"·ledge far above that needed in the early days of the past 
century, when the soil was simply scratched witl1 the old wooden or 
iron plow. Even the one-mule plow and the soil scratching still so 
con1n1on in many parts of the Soutl1 are superior to the work of the 
old ,'Vooden plow of earlier days, and tl1e one-third of a bale of cotton 
and the 10 bushels of corn per acre are produced with much less labor 
and more profit than i11 the earlier days of the la:-,t century. But 
,vhat a contrast between the modern farmer of the South and the one-
111ule farmer I 

TIIE ONE-1\:CULE FAR~IER. 

The one-mule farmer can scratcl1 3 or 4 inches deep witl1 his one-
1nule plow from 10 to 12 acres in as many days. If l1e plows in the 
fall tlie winter rains wash his shallo,v soil a,vay or repack it. He 
plants his cotton and corn witl1 a little fertilizer, ,vhich he pur
chases with money borro,ved by 111ortgaging his future cotton crop. 
His seed is simply ordinary cotton and corn. His cultivation of the 
gro,ving crop is necessarily laborious and tin1e consu1ning fron1 lack 
of proper horse po,ver and tools. He and l1is family are too busy 

a See " .. A.gricultural Production and Prices," Yearbook, 1807. 
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walking back and fortl1 hoeing the weeds and grass out of the cotton 
and corn to look: after a garden, to raise chickens and pigs, or to take 
care of a cow. 

The one-n1ule farn1er gets at best one-third of a bale of cotton and 
10 busl1els of corn per acre. The value of these hardly pays his rent, 
his fertilizer bill, and l1is bill for food and clotl1lng. Year after 
year he goes through the same routine. His children escape to the 
first factory or 1nill that comes into their neighborhood. 

THE ~IO DERN COTTON F AR~IER. 

But obser,·e the 1nodern farmer on a similar piece of land in the 
Cotton Belt. He has at least t"'O good strong mules, and instead of 
pasturing them on brush and weeds l1e has a few acres seeded do,vn 
to Bermuda grass or sorghum and cowpeas, or he has a ,vinter pas
turage of winter barley, oats, or wheat, mixed with winter vetch, 
crimson clover, or some other winter-growing legume. Besides eight 
months' good pasturage, he gets several tons per acre of good hay
enough to feed his mules and t"'O co,vs such extra hay as they may 
require. He has an acre or two of alfalfa, if conditions are favorable, 
or peanuts, or cowpeas and sorghun1 for his hogs and other live 
stock. He has enougl1 chickens to supply his own needs and some to 
sell. He has a small garden, where he raises some sweet potatoes, 
cabbage!:::, to1natoes, and other garden truck for his o,vn use. He 
spreads on ·his soil all the barnyard manure that he can make on the 
place and whatever additional quantity he can buy at a reasonable 
cost. He composts ,vith manure all waste vegetable and organic 1nat
ter of every kind that he can get hold of, including leaves, and when 
the material is decayed spreads it on his soil. He keeps his com
post heap under a rough shelter to prevent the rain from washing out 
the nitrogen. He buys high-grade phosphoric acid and potash and 
puts the1n into the soil at the proper time and place to be promptly 
utilized by the crop. He plows his land deeply, gradually getting 
down 8 to 10 inches, stirring and loosening the soil. He l1arrows 
it thorougl1ly with a modern harrow. The plo,ving is done with a 
goocl team of mules and a good-sized modern steel plow. Instead of 
scratching 1 acre with a little one-mule plow, he thoroughly works 
3 acres a day and usually turns under some green cover crop to add 
to the soil humus and nitrogen. He does not continually grow his 
cotton and corn on the same land, but he rotates his fields with cotton, 
corn, cowpens, winter grains, etc. He does not simply plant. cotton, 
corn, and cowpeas, but he carefully selects his variety and his seed and 
saves seed each year from the most productive plants. He plants his 
crops early and cultivates them well with modern tools that work thor
oughly and quickly. After the cultivation is over he plants a cover 
crop, like bur clover, in his cotton, and co,vpeas or vetch in his corn. 
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Instead of one-tl1ird of a bale of cotton per acre, the modern farrrier 
gets from 1 to 2 bales; instead of 10 bushels of corn, lie gets from 40 
to 80 bushels, or even 100 busl1els in so1ne cases. He gets it easier, 
leaves his land richer, prevents it from packing and washing, makes 
a fair profit, and is tl1us able to make his home a pleasant place to live 
in. He keeps an account of all his farm projects and knows tl1eir 
profit and loss. He takes some journals and magazines and gets the 
publications in ,vhich lie n1ay be interested fron1 his local State ex
periment station and from the United States Department of .A .. gri
cultnre. He sends his children to school instead of to the factory, 
and they gro,v up wit.h more respect and love for farm life. 

A similar contrast could be drawn almost anywhere in tl1e United 
States. Many of the practices of the one-mule farmer are alto
gether too common even in the most progressive sections. How 
many farmers in any of our States have any system in their farm 
1nanagement, or keep a profit and loss account of their operations 1 a 

How many can tell what it costs to make a bushel of grain or a ton 
of hay, a pound of meat or butter, a quart of milk, or a dozen eggs1 
How many kno,v what variety or k:ind of corn, wheat, or oats they 
are growing and the source, vigor, and productive efficiency of the 
seed? How many know the efficiency of the farm animals they are 
using or feeding for otl1er purposes~ One horse requires twice as 
much food as another to k:eep up a given working efficiency. One 
cow converts her food into milk, another into flesh ; one produces 
twice as 1nuch milk or flesh from the same amount of food as another. 
One he11 with a given amount of food lays 50 eggs in a season; 
another lays 200 under the same conditions. One variety of corn 
under given conditions yields 20 bushels; another under exactly the 
same conditions yields 40 bushels. One variety or strain of wheat 
yields 12 bushels, anotl1er 30. The crop or animal of low efficiency 
may be grown at a very small profit, or even at a loss, ,vhile that of 
1naximum efficiency may be grown at the same or even less cost and 
give a large profit. 

From the standpoint of soil and methods of cultivation, how many 
:farmers l1a ve any system of crop rotation to keep their soils free 
from fungous pests and ,veeds 1 I-low many use barnyard manures 
or grow cover crops for the purpose of maintaining the humus and 

a See Bulletin 48, Bureau of Statistics, "Cost of Producing Farm Products; " 
"Systems of Farm .l:Yianagement in the United States," Yearbook, 1902; "Di
versified ll'arruiug in the Cotton Belt," Yearbook, 1905; Faru1ers' Bulletin 242, 
''An Exan1ple of 1\Iodel Fnrn1ing; " Farmers' Bulletin 272, "A Successful IIog 
and Seeu-Corn Farm: " Farmers' Bulletin 310, ".\. Rncc<>ssfnl Alaba1un I)iyer
sification Fnrn1;" Farn1ers' Bullet iu 31D, "Demonstration \Yori, in Coopera
tion ,vith Southern I◄'11 ru1ers ; " Farwers' Bulletin :l25, "S111nl1 Fnrrus iu tlle 
Corn Uelt." 
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nitrogc,n of the soil ? IIo,Y 1nany take nny account of tl1e clcstrne
tion of hnnH1s by cultural n1ethodf-> or the great waste of organic 
n1attl1 l' hy buruing :-tra,v, stalks, or leaves, instead of con1posting 
then1 or allo"·ing thc1n to rot in the soil? I Iow n1any take any ac
count of the elen1ents of fertility shipped from the far1u in its vari
ous products? 

PLA:N'r FOOD REl\l OVED FRO:lf SOIL BY CROPS. 

The follo,,·ing table,0 taken from Bulletin 123 of the Illinois 1-\..gri
cu ltural Experiment Station, ,nl l give a good idea of the approxi
n1ate 1nuxin1um quantities of ferti lity which may be re111oved from 
an acre annually in farm products. 

J.1arin1uu1 quantities of 11lant foods iohich ,nay be rentoved fro,n a11 acre annu
ally in farni products. 

Furm products. 

Kind. Amount. 

Plant !oods removable 1'1arket value or removable 
in products. plant foods.b 

Nitro- I Phos- Pota.'1- Nitro- Phos- Pot.as- Total 
gen. 

1 
phortL~. i;lum. gen. phorus. slum. value. 

Pounds. hun<h. Jvund.9. 
Com, g-mln . • . . . . . . . . . . • . . . . 100 bushels . . . 100 I 17 19 S16. 00 $'2. <H SI. 14 SU!.18 

Corn, .~lover ••••••••••••••.• • j 3 tona . . . . . . . . 48 1 __ 6_-1 __ 0_2 __ _ _ 1_. _20_
1 

___ • 1_2 ____ s._1_2.., __ 1_1_. 04_ 

Com crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148 I 23 71 2'2. 20 I 2. 76 •1. 26 I 29. 22 
·===!===::=== 

66 11 16 9. 90 I l. 3'.l • 96 I 12. 18 
31 6 62 4.65 .60 S. 12 8.37 

Oats, grain . . . . . . . . . . . • . . . . . . 100 bushels .. . 
Ont11tr11w ...... ............. 21 tons ....... . 

Oatc•rur, •.. ....................•...••....•. 971 16 68 14.65 j 1.92 1 4.08 I 20.6.5 
=== 

\\'hcut, grain ..... ....... · ... .' 50 bushels.... 71 12 13 10. 6611:-.-i'"" . 78 I 12. b7 

\Ylwat ~trnw ......•......... 1 2i tons........ :l6 4 85 S. 75 . 48 2. 10 I 6. S3 

\\'heat crop ............... 1

1 

................ 
1
--96-1 16 48 I 14.40 1==l.=92=t-=2:::::.=88='= = 1=9=. 2=0 

Thnothy hay ....... ... ...... 3 tonll........ . 72 9 71 10. 80 l . 08 •1. 26 16.14 
CloYer ~eed .................. 1 4 bushels . . . . . 7 2 3 1. 05 . 2-1 . 18 1. 47 

I 
<:Jover hay .•............... .' 4 tons......... 160 20 120 21. 00 2. •10 7. 20 83. 60 

r.uwpc:a hay .... ..... ........ ' 3 tons......... 130 I 14 98 19. 60 1. 68 6. 881 27. 06 
Alfulfu hay •....•.•.•••.....• 1 8 tons......... 400 86 192 60.00 4.82 11. 62 76.84 

Applcll ... -.................. 1 600 bushels •.. l==4.=7=:==6==l==6=7==l==7=.=06=i===. 60=ll==3.=,J=2=.==l=l=. 0=7 

Leu \'cs . . . . . . . . . . . . . . . . . . . . . . .J tons......... 69 7 47 8. 85 . 8--1 2. 82 12. 61 
\Vood ~•owth ............. ... w\ tree........ 6 2 6 . 90 . 24 . 30 1. 44 

I - --l--•-·---1----1---
Totiil erop................. . . . . . . . . . . . . . . . . 112 I l •t 109 16. 80 1. 611 6. &l 26. 02 

1-'otutr,e:,. • •.••............. .I 300bushels ... . 1=::::=6=3===1=3='1==9=0=!==9=. 46=!==1.=66=.=!==6=.=10=, 16. U 

Su~ar beets ........ , ......... 1 20 tonll........ 100 18 167 16. 00 2. 16 9. 42 I 26. 68 
Fnt cattle ................... 

1
1,000 pounds.. 26 7 1 8. 76 .84 .06 ,1.65 

Fa l hogs ......................... do . . . . . . . . 18 8 1 2. 70 . 86 . 06 3.12 
:Milk ........................ 1 10,000 pounds. 67 7 12 8. 65 . SJ • 72 10.11 
Blltter . . . . . . . . . . . . . . . . . . . . . . 600 pounds.... 1 o. 2 0.1 . 16 . 02 . 01 .18 

I 

---
a St'c Ilullctln 123, Illlnots Agricultural Experiment Station, " Tbe Fertlllty Jn Illluols 

Soils," by Cyril G. Uopklna and .Tames Tl. Pettit, 1908, p. 180. 
1
' 'l'be value of tbe chemical elcmc>nts Is computed on the basis or market prlccs per 

pound for rcadUy available plant foods ln February, 1008, as follows: Nllrogen, 15 cents; 
phosphorus, 12 cents; pota:;sium, 6 cents. 
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In the case of cloYer and alfalfa properly inoculated, ,vhile the 
amonrit of nitrogen removed is large, a considerab]e part of it comes 
from the air by direct fixation.a 

Careful farmers give close attention to all these things. At 
present they are in the n1inority, but tl1ey are rapidly becoming 
more nun1erous througl1 the influence of successful farn1.ers and of 
the agricultural colleges, the experiment stations, and the agricul
tural departn1ents of the States and of the Nation. 

USE OF 1\IACIIINERY AND PO,VER. 

,,'bile on some farms there is too little machinery and horse
power used to properly cultivate the land and save human labor, on 
others there is too n1uch. Careful statistical studies of farms in 
11:innesota b have shown that horses are en1ployed on an average 
only about tl1ree l1ours a day. At least two-thirds of their avail
able energy, therefore, goes to waste, making the cost of tl1e energy 
used very l1igh. 1'he same is true of expensive tools ,vhicl1 are used 
only for a short period during the year. The interest on tl1e money 
invested in tl1em and the cost of deterioration and repairs consider
ably reduce the profits of production. A farmer needs to figure 
very carefully before investing in cornsl1ellers, shredders, thrasl1ers, 
po"·er plo,v~, etc., especially if tl1e use of this needful 1nacl1inery can 
be obtained by l1ire at a reasonable rate or cooperative ownership 
arranged. The latter method will doubtless be the final solution of 
the problen1. There is, 11.owever, more to consider in the use of such 
machinery than the mere question of a fe,v cents more or less profit. 
Freeing the n1an from slavish work in the process of production is 
the greatest thing and the greatest saving of all, even if it does cost 
more in dollars and cents. 

Unnecessary weigl1t and friction in the construction and working 
of machinery is also a cause of considerable waste of energy. A1neri
can agricult11ral tools are much better in these respects than foreign 
tools, but great improvements, without sacrifice of strength or utility, 
might still be accon1plisl1ed. The use of wide tires on wagons has 
made l1auling easier and improved and packed rather than cut ruts 
in the roads. The farmer who still uses narro\v tires for heavy 
loads is not only wasting tin1e and horse energy, but is guilty of 
cruelty to animals and the destruction of the public highways. The 
relation between weight of load and width of tire and the mainte
nance of roads in each section should be carefully considered and 
fixed by local regulations. 

a See "Bacteria and the Nitrogen Problem," Yearbook, 1902; and "'.rhe Pres
ent Status of the Nitrogen Problem," Yearbook, lOOG. 

11 See Bulletin 48, Bureau of Statistics, '' Cost of Procluciug lf'arm Products." 
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PUMPING AND DISTRIBUTION OF "\V ATER. 

When any considerable quantity of water is used on a farm for 
stock or irrigation, it is usually necessary to pump it either into a 
storage tank, from ,vhicl1 it is distributed as needed, or directly to 
the points where it is to be used. Usually the first considerations in 
locating a well are convenience, cheapness of construction, and cer
tainty of strik:ing an adequate wat~r supply. The ,vell is therefore 
usually located near the house or the barn, and often in a low place 
subject to seepage or surface drainage from the barnyard or outbuild
ings, thus contaminating the water with intestinal bacteria and sewage 
and making it dangerous to health.a Water thus contaminated may 
cause typhoid fever or similar intestinal diseases, contaminate milk, 
butter, and vegetables sold from the farm, and altogether directly 
and indirectly cause great loss and suffering to the farmer and to 
the country at large. 

Often these bad wells have clear, cold, sparkling water, and it is 
hard to make their owners believe that, though tl1e water may be 
pure enough chemically, if it is contaminated with pathogenic bac
teria it can not be safely used without first destroying the bacteria 
and removing the source of contamination. If this can not be done, 
it is necessary to dig a new well in some location free from such dan
ger. This sl1ould always be the first consideration in the location of 
a well. It may cost a little more to distribute the water, but it is 
money well spent. A pure water supply is one of the most valuable 
assets of a farm. Tl1e water sl1ould always be piped to the l1ouse, the 
barn, and the garden. The saving of labor much more tl1an repays 
the cost of such distribution. 

THE GARDEN . 

~lost successful farmers are careful to have a good garden. The 
part devoted to table vegetables and flowers is usually carefully 
fenced to keep out chickens, dogs, and stray animals, and the soil is 
made rich with barnyard compost. The ,vomen of the household 
usually take considerable interest in the garden and may direct its 
1nanage1nent. It should therefore be located as conveniently as pos
sible to tl1e dwelling house, but not in the front yard. 

Too little attention is given as a rule to planning the cropping sys
ten1 of the garden. The to1natoes, cabbages, beans, peas, etc., must 
not be grown on the same spot each season, but, like other crops, must 
be ro~ated to prevent the accumulation in the soil of injurious insects, 
:fungi, and bacteria. With a little planning a succession of vegeta
bles, fruits, and flowers can be provided for the spring, summer, and 

a See " Hygienic Water Supplies for Farms," Yearbook, 1907. 
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fall, witl1 a considerable supply for canning and for winter use,a and 
it is particularly :u11portant to see tl1at the seed comes from a thor
oughly reliable dealer and is o:f the , ... ery best. In the same ,vay, the 
fruit trees should be ordered only from reliable nurserymen, the 
Yarieties being carefully selected. 

Fruits and vegetables not only increase the healthfulness and at
tractiveness of the daily bill of fare, but they save a great deal of 
expense, and are far better than the stale garden stuff and the in
ferior grades of canned goods from the stores. b Farm workers thrive 
better, do more work, a11d are happier and more contented when ,vell 
and properly fed. The farmer who sets a good table, well supplied 
with fruits and vegetables, is making the highest possible bid to at-
tract and keep good farm help. , 

THE HOUSE AND THE YARD. 

House conveniences to save work and increase the attractiveness of 
the home are now essential on a modern farm. 0 A good bath tub, 
with l1ot and cold water from the kitchen range, and a good drnjnage 
and se"vage-disposal system are not expensive and are within the 
reach of every up-to-date farmer. Water should be piped to the house 
and the ,vindows and doors should be carefully screened to keep out 
flies and mosquitoes. These two classes of insects are the greatest car
riers of disease, the flies carrying typhoid, tuberculosis, and other 
disease germs and the mosquitoes carrying malaria or, in the South~ 
yellow fever and similar diseases.a The loss in life and working 
efficiency through the agency of these pests is enormous every year in 
almost every part of the country. 

Finally, the yard around the home should be made attractive and 
beautiful with trees and grass and flowers. They have a restful and 
uplifting influence on any tired soul and greatly increase the value 
and salability of the property, while the cost of planting and care is 
trifling.0 

SYSTEl\-I IN FARl\I 1\fANAGEMENT. 

In the past most farming was conducted ,vitl1 very little regard to 
systen1. Corn, wheat, oats, l1ay, and cotton ,vere the staple crops 

a See Farmers' Bulletin 154, 11 The Home Fruit Garden; " !farmers' Bulletin 
203, "Canned Fruits, Preserves, and Jellies; " Ftlrmers' Bulletin 255, "The 
Home ·vegetable Garden." 

b See F a rmers' Bulletin 256, 11 Preparation of Yegetables for the Table;" 
Farmers' Bulletin 293, '' Use of Fruit as Food; " Farmers' Bulletin 295, "Pota
toes and Other Root Crops as Food," and others relating to the food yalue of 
Yegetables and fruits ancl the culture of these crops. all of which can be obtaiued 
free of cost on application to the Secretc.ry of Agriculture. 

0 See Farmers' Bulletin 270, "l\Iodern Conveniences for the Farm Home." 
a See Farmers' Bulletin 155, "How Insects Affect Health in llnral Districts." 
0 See Farmers' Bulletin 185, "Beautifying the Iiome Grouu<ls.'' 
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gro"·n year after year 011 the sanie land, often ,Yithout n1annre, until 
tho soil failed to produce satisfactory crops, ,,lien it ,vas turned into 
pa~ture or allowed to run "·ild and produce weeds to seed Jo,vn the 
rest of the far1n. :X o records or books were kept, the co:st of produc
tion "·as unknown, and "'hat became of tlie product after it "·as ~olcl 
fro1n the farm "'as of little concern to the farmer. Ile toolr '"hat he 
could get for it-often le::;s than the cost of production-and a little 
later bought some of his products back in a slightly 1nodified forn1 
but at a n1uch higher price. 

1,he age of specialization in industry took a way fro1n the farn1 the 
crude manufacturing arts and greatly improYed and deYeloped the1n. 
The farn1er gradually gave up one thing after another until he ,,as 
reduced to the production of a fe,v raw products which had to Le 
sold through the complex machinery of con11nerce and manufacture~ 
carefully organized to buy cheap, sell high, and save everything. 
But men who as boys left the farm and who ,,ere trained in thi~ 
school of modern business have been going back again to the farn1, 
taking these methods with them. Science and business are no,v 
Leing applied to the arts of agriculture with increasing thorough
ness and skill. 

The modern farmer must lmow the type of farming to which 
lie himself is best adapted and where it can most profitably be 
conducted. If he is a dairyman, he must lmow the 1nilk breeds of 
<·attle and the best strains of the breeds for his conditions. He 
n1ust know the feeding value of the various crops and the rations 
required to produce tl1e best results. He must kno,v all the sanitary 
re>gulations for keeping his milk pure and marketing it in the best 
c:011dition. He must figure out the rotations of crops adapted to 
his conditions and his needs and with clue regard to maintaining 
the fertility of his soil. Ile 1nust know the conditions an<l tho 
dc1nands of his market and be able, through cooperative 1nethods or 
otherwise, to get his products to the consumer without all the profits 
hcing absorbed in the process. And so with every other type of 
fn r1ning that succeeds in this new century. 

Ji'ar1ning nev-fr can be organized so thoroughly as manufacturing, 
nor "·ith profit along such narrow lines. The :farmer will always 
ha \TC" to deal with many forces and condition:;; only pnrtiall)' co11-
trollable even by men of the greatest kno,v ledge and skill, but he has 
lit.:fore hin1 for <levelopn1ent a ,vonclerfnl field in this direction, 
Hud he is cultivating it ,vith a 7.est before unknown.a 

0 Sec "Cropping Systems for Stock Farms,'' Yc-urhoolc, 1D07; I1'nnncrs' Dul
l<>tiu 242, "1\n F.,xample of l\,lodel Farming;" Farmers' Rnlletin 27~. "~\ Ruc
c·esHful llog and 8eed-Corn Farm;" Farmers' Bulletin 280, ''A Profltnblc 
r.renant !>airy Farm," and numerous other publications referred to ln the 
papers already cited. 
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'l'he san1e is true of otl1er cereals. The seed of clover, alfalfa, and 
other forage crops and grasses often contains a considerable per
centage of seed of low vitality, ranging all the :way fro1n 10 to 90 per 
cent i11 sam1)les of different grades. Farmers often buy tl1is cl1eap 
seed thinking that they are savi11g money, when as a matter of fact 
they aro paying two or three times as mucl1 for tl1e srnall amount oi 
good seed obtained as they would pay l1ad they bought good seed in 
the first place at twice the rate per pound paid for the poor seed. 

Ai1 analysis of 61 samples of low-grade clover seed imported dur
ing the year ended June 30, 1906, showed the following average 
composition: 

Red cloYer seed _______________________________ _ per ceut__ 74. 06 
Other seeds ______________________________________ uo ____ 12.17 
Dirt and broken seeds ______________ _______________ do ____ 13.83 
Live red clover seed in sample _____________________ do____ 43. 16 
Price paid per 100 pounds _______________________________ $7.61 

Actual cost per 100 pounds, based on percentage of good seed- $20. 39 

More than 75 per cent of these samples contained dodder. Nearly 
1,000,000 pounds of this poor seed were imported during the year 
mentioned. 

An analysis of high-grade samples showed the following average 
composition: 

Red clover seed __________________________ ____ ppr cent __ 97.73 
Other seeds ____________________________________ __ do____ .85 
Dirt and broken seeds ____________ _________________ do __ - 1. 42 

(Five kinds of weed seeds were found in tlle sample.) 
Live red clover seed in sample __________________ per cent__ 96. 55 
Price paid per 100 pounds _______________________________ $15.05 

Actual cost per 100 pounds based on percentage of good 
seed _________________________________________________ $15.58 

Similar results were secured with seed of other forage crops and 
grasses.a 

Poor seed can not produce good plants, and poor plants give poor 
returns or no returns at all. If good seed and poor seed are n1ixed, 
a poor stand is secured and the returns din1inished accordingly. 
Small, light seeds are as a rule less vigorous than heavy, plump seeds . 
• \. difference in yield per acre of about 15 per cent ,vas found bct,veen 
light and hea-vy cotton seed. .....\.. si1nilar difference in yield, uniform
ity, and Yalue of product 1Yas found between light and heavy tobacco 
seed and light and heary radish seed; but when seed is of low vitality 
on account of old age or from any otl1er cause tl1e loss £Tom its use is 
much greater, often amounting to a con1plete failure of the crop. 
See<l should always be tested before planting. and seed of Io,v vital-

0 :-:ee ll(•arings before Committee on Interstate and I!'ore\:m ConH11er1:~. House 
of IteprPsentatiYP", on hill 1-I. R. 13~;>, GOtb Con:;:ress. fir:-t S<~sion. relating to 
adulterated and misbranded seed; also I{cport ~o. 1273 on bill II. n. 1:1S35. 



THE \VAS TES OF THE FARM. 207 

ity rejected. It pays also to separate the ligl1t from the heavy seed 
and use only the latter. So far as its facilities permit, the Depart
n1ent of ... \.griculture is always glad to examine and test seed for 
farn1ers and seedsn1en. 

ADULTERATED SEED A.ND WEED SEED. 

Son1e of this poor seed is introduced to blend with good seed so 
thut it can be sold at a lower price. Some of the ,vorst '"eeds, like 
dodder and Canada thistle, have been introduced and spread in this 
way. Some samples of in1ported seed have been secured containing 
as 1nany as 80 different kinds of weed seeds. Tl1e loss from weeds an<l 
the cost of fighting them is great and is so well understood as to nee<l 
no discussion. 

"MISBRANDED SEED. 

There are many varieties of vegetables and flowers th.at have seed 
so nearly alike that even an expert can not tell then1 apart. However, 
the crops they produce are at once distinguished in the markets. Not 
only the variety but also the locality in which it is grown is very 
in1portant. The western-grown Rocky Ford muskmelon seed looks 
exactly like the eastern-grown seed of the Netted Gem muskmelon, 
from 1Yhich the former was derived by culture and selection in the 
,,. est. If the farmer orders Rocky Ford seed and gets N ette<l Gem, 
his crop ,vill not bring the high price of Rocky Ford melons in the 
n1ark<'ts. 

"\\r estern-grown sweet corn seed produces a crop of 20 to 40 per cent 
l,nvt>r quality than eastern-grown seed. Still, much of the seed corn 
sol<l in eastern markets is western-grown seed sold as eastern-gro,vn. 
rrhe market gardener or farmer ,vho buys it suffers corresponding loss 
in the value of l1is crop. The same sort of substitution is often prac
ticed b}r dishonest seedsmen with many kinds of vegetable seed, thus 
causing the farmer and the market gardener very great losses. The 
grc>\ver finds when he comes to harvest his crop that it is not what he 
contracted to supply and not what the n1arket demands. 

LOSS FROltI PLANT DISEASES. 

The loss from diseases as well as from insects a is very great in the 
aggregate, but is especially severe to individuals, as the loss is not 
usually evenly distributed, some gro,vers sufl'ering 1nuc11 more than 
otlH•t~. After careful investigation of the diseases affecting all of 
our principal agricultural and horticultural crops, it is safe to say 
that as a general average not less than 10 per cent is annually de
stroyed by disease, and a similar percentage by insects. The total 
an1ount is therefore enormous. 

{J Se>c "The Annual Loss Occasioned by Destructive I nsects in t.be United 
States," Yearbook, 1904. 
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JJISEASES OF GRAIN CROPS. 

In the case of our grain crops the principal diseases are rusts and 
smuts. 

GRAIN RUSTs.-Rusts are most serious in damp years and where the 
season or soil favors soft, watery growth. This occurs in the South
ern States nearly every year, and the grain crops in that section nearly 
always suffer severely from rust. A great epidemic of rust occurred 
in 1904 in the northern ~1ississippi Valley wheat region. The years 
1902, 1903, and 1904: ,vere all wet seasons for wheat, and the rust 
gTew worse each year until in 1904 it caused great destruction of the 
crop. In North Dakota, South Dakota, and Minnesota the loss that 
year was estimated at from 25,000,000 to 40,000.000 bushels, with a 
£arm value of about $25,000,000. 

The greatest destruction was to the Blue Stem and Fife varieties. 
The durun1, or macaroni, wheats recently introduced by the Depart
ment of Agriculture showed great resistance to rust, and gave good 
yields where the other varieties failed. This same class of wheat was 
also found to be more rust resistant in the South than the types like 
Fulcaster, Fultz, and May ordinarily grown there. The hard red 
wheats of Australian and Russian origin are also more rust resistant 
in the South than the ordinary varieties. Throughout the wheat 
regions the early-maturing winter varieti~s are higher yielding and, 
on account of their early maturity, escape the rust and insect injury 
better than the spring-sown sorts. 

Oats and barley also suffer from rust, and, like the wheats, certain 
varieties are more resistant a than others. 

GRAIN Sl\IUTS.-The loss from grain smuts is very large, especially . 
from the stinking smut of wheat and the loose smut of oats. The loss 
from these two diseases is estimated to average from $10,000,000 to 
$20,000,000 annually.b "\Vith the exception of the loose smut of 
wheat and barley, the grain smuts can be chiefly and easily prevented 
by soaking the seed in hot water or in sulphur or copper solutions. 

DISEASES OF GRASSES AND FORAGE CROPS, 

Grasses and forage crops are also often severely injured by rusts, 
smuts, and other diseases, the losses from such causes averaging not 
less than 10 per cent o:f the crops. 

a See Farmers' Bu11etin 219, " Lessons from the Grain Rust Epidemic of 1904," 
and Bulletin 24, Division of Vegetable Physiology and Pathology, "Basis for 
the Improvement of American Wheats." 

b See Farmers' Bulletin 250, "The Prevention of Wheat Smut and Loose Smut 
of Oats," and "The Grain Smuts: Their Cause and PreYention," Yearbook, 
1894. 
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FRUIT DISEASFS. 

Tl1e various diseases of oui- cultiYated fruits cause great loss nearly 
eYer:r year, not only to growers of the fruits, but also to the handlers 
and users. 

Po~rE FRUITS.-O,·er $5,000,000 worth of Bartlett pear orchards 
have been destroyed in California in the last five years by a bacterial 
disease, pear-blight. This di~ease has n1ade it Ycry difficult to grow 
the Bartlett, and similar fine varieties of pears ~·hich are sensitive to 
the malady in question in any region where tl1e disease has gained a 
good foothold. The culture of these finer varieties has been rendered 
extremely hazardous in the East. 

The bau1e di:;ease also attacks the apple and in some seasons causes 
great loss by destroying the flowers and preventing the setting of the 
fruit, and often by attacking the trunlc of the tree and girdling it. 
By tl1e cutting out of the "l1olcl-over '' blight, supplen1ente<l by con
serYative methods of orcharding and the selection of resistant varie
tie::i, the blight can be at least partially controlled.0 

The bitter-rot of the apple is another very destructive disen.$e in 
the principal apple sections. The loss son1e years has been estimated 
to be over $10,000,000.ll Until recently tl1e disease could not be con
trolled, but now the Departn1ent experts have ~·orkecl out an efficient 
and practical treatn1ent. 

Large losses of apples and pears also result :from the attacks of 
black-rot or canker, lea:f-spot, black-spot canker, fruit blotch, pow
dery rnildew, scab, an<l a large 11un1Ler of similar di~cases ,,ell known 
to fruit gro~·ers. 11ost of these diseases can be controlle<l by proper 
spraying.r This costs on the a,erage about 10 cents per tree, but the 
1najority of farmers and fruit gro'\\ers still trust to luck, and as a 
consequence lose a large part o:f their fruit. 

STOXE FRUITS.-The diseases of stone fruits, especially oi the peach 
and the plwn, cause great loss annually. Tl1e gumming disease, or 
California peach twig-blight, has for seYeral years <lei-;troyed a large 
per<'e11tage of the crop in ( 1alifornia orchards. Recently the Depart-
1ne11t has den1onstrated that by spraying the trees before December 
1!> tlu.: disease can be prevented. The recon1n1endecl treatn1ent has 
been applied, and the savings l1ave already an1ounted to more than 
a n1illion dollars a year. 

a See "Pear Blight: Its Cause and rreYentiou," Yearbook, 1895. 
b See Bulletin 03, Bureau of Plant Industry, "'l'be Control of .. Apple Bitter

Itot; " I1'ar1ners' Bulletin 243, "Fuugicides aud Their Use in Preventing Dis
E>ase$ of Fruits; " and Farruers' Bulletin 283, " Spraying for .Apple l)iscuses 
aud the Codling .l'.\lotb in the Ozarks." 

c 8ec> lfarruers' Bulletin 243, "Fungicides and Their Use in Preventing 
Diseases of Fruits." 
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The loss from peach leaf-curl, which in some seasons is almost 
complete, can be prevented by spraying the trees with Bordeaux n1ix
ture or lime-sulphur solution just before the buds begin to swell. 
This recommendation has been applied in many orchards and has 
resulted in a great saving. 

The most destructive and serious of the stone-fruit diseases, how
ever, are the yellows, rosette, and little-peach. These diseases, the 
causes of which are still unknown, have often destroyed entire or
cl1ards and eacl1 year still destroy millions of trees. They spread 
rapidly unless the diseased trees are in11nediately ren10Yed. 

The J\1onilia or brown-rot is one of the most destructi,~e of the fruit 
rots. In wet years it often destroys from 15 to 90 per cent of the 
1:>each crop in extensive regions, principally east of the ~1ississ1ppi 
River. The disease is especially destructive to peaches, Japanese 
plums, and sweet cherries. Tl1e average annual loss will not fall be
low 25 to 50 per cent in the southern districts and 15 to 25 per cent in 
the northern. Hitherto there l1as been no method of preventing this 
loss. The copper sprays l1ave been found to injure peach foliage to 
such an extent that tl1ey can not be used o.p trees in active growtl1. 
Recently a Department expert has discoYered that the disease n1ay be 
controlled to a considerable extent by spraying tl1e fruit with self
boiled lime-sulphur solution. The solution tl1us n1ade is found to 
differ in its effect upon the peach £ron1 the solutions m&de by the 
ordinary methods, being almost entirely 11oninj urious. a 

S~IALL FRUITs.-The blackberry and raspberry suffer especially fro1n 
crown-gall, leaf-spot, and rust; the cranberry from scald and rot; 
currants from the cane-blight, leaf-spot, and powdery mildew; grnpes 
from black-rot, brown-rot, downy mildew, and crown-gall. These 
diseases often destroy from 10 to 50 per cent of the crop in n1any lo
calities. The most progressive gro"~ers, l1owever, as in the case of 
the diseases of other fruits, reduce tl1eir losses to a mini111un1 by Yari
ous preventive measures, such as spraying, the gro,ving of resistant 
varieties, etc. b 

DISEASES OF VEGETABLE CROPS. 

Among the diseases of vegetable crops it is si1nply necessary to 
mention asparagus rust, which causes from 20 to 50 per cent of injury 
nearly every year wherever this crop is grown ; anthracnose, bacterial 
spot, downy mildew, and stein-rot of beans, all of ,vhich cause serious 

a See Circular 1, Bureau of Plant Industry, " Self-Boiled Lime-Sulphur l'IIix
ture as n Promising Fungicide." 

b See Farmers' Bulletin 221, "Fungous Diseas-es of the Cranberry; " Farm
ers' Bulletin 2-13, "Fungicides and Their l lses iu Preventing Diseases of 
Fruits; " Farmers' Bulletin 284, " Insect and Fungous Enemies of the Grape 
East of the Rocl{y ~louutains." 
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destruction o:f this crop; downy mildew, wilt, and leaf-blight of 
n1elons; early and late blight, rot, and wilt of potatoes; and a host 
of sin1ilar diseases of other Yegetables, some of which can be pre
Yentell by spraying,a others only by the development o:f resistant 
Yarieties, which has been accomplished in several cases. 

DISEASES OF COTTON. 

1\Jnong the diseases of cotton the Texas root-rot, caused by a soil 
fungus, is one of the most destructive, but is confined chiefly to the 
State of Texas. It can be controlled only by cultural methods which 
bring about better soil aeration, such as deep :fall plowing, the plowing 
under o:f green cover crops, and the use o:f liberal quantities o:f barn
yard manure. 

1\.nother soil disease, the wilt, occurs in the lighter soils of the 
southeastern Cotton Belt, especially in the -Sea Island districts, and 
ca uses the destruction of many thousands of acres of both Sea Island 
and lTplancl cotton. The "ilt can be controlled only by the develop
n1ent of resistant strains of cotton. 

Cotton also suffer s from a number of other quite serious diseases, 
such as anthrs.cnose, black-arm, etc.l> 

DISEASES OF OTHER CROPS. 

Particular mention can be made of only a few of the host of dis
eases of shade and ornamental trees, forest trees, and crops grown 
under glass. The new bark disease of the chestnut promises to de
stro>· this valuable native nut and timber tree. The white pine is 
suffering from several serious leaf diseases, which have destroyed 
1nany thousands of trees. The various wood and root rots cause great 
destruction eacl1 year to shade ancl forest trees. 

The ,·arious diseases of tl1e rose, the carnation, the violet, and the 
lily cause great loss annually to the growers.c 

DISTRIBUTION OF THE LOSS. 

,,11ile the loss from diseases and insects is very great, it should be 
understood that these losses come especially to two classes, ( 1) the 
careless grower, who does not adopt measures for controlling dis-

0 See Farmers' Bulletin 91, "Potato Diseases and Treatment," and Farmers' 
Bulletin 231, "Spraying for Cucumber and l\lelon Diseases." 

I> 8ee Farmers' Bulletin 302, "Sea Island Cotton: Its Culture, Improvement, 
and Diseases; " Farmers' Bulletin 333, "Cotton Wilt; " Bulletin 102, Part V, 
Bureau of Plant Industry, "The Control of Texas Root-Rot of Cotton.'' 

r Ree " Fungons Diseases of Forest Trees," Yearbook, 1900; " Diseases of 
Ornamental Trees," Yearbook, 1907: "'l.'he Relation of Nutrition to the Health 
of Plants,'' Yearbook, J901; "The Health of Plants in Greenhouses," Yearbook, 
1<;n;i; "Progress in the Treatment of Plant Disenses in the United States," 
Yearbook, 1899. 
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ease or is inefficient in applying them, and (2) the consumer, who 
has to pay higher prices. The careful, intelligent grower usually 
makes the n1ost money \-vhen the diseases which he can control or 
prevent are the n1ost destructive to his competitor's crops and the 
prices are therefore high, the cost of control being very slight com
pared with the gain. These pests have in this way many times been 
the means of forcing better agricultural methods into use. 

ArvIDIXG DISEASE BY ROTATION OJ:' CROPS. 

The accumulation of noxious weeds, diseases, and insects on the 
far1n is one of the most.serious sources of loss, as already suggested. 
This results as a rule from the constant growth or too long continued 
culture of the san1e crop or class of crops on the sa1ne land. Cotton 
wilt, melon wilt, flax ,vilt, cowpea wilt, tobacco wilt, clover and bean 
anthracnose, root-knot ,vorms, affecting nearl3' all crops except 
cereals, bacterial diseases of the tomato, potato, eggplant, cabbage, 
and nun1erons other yegetables, the grain rusts and s1nuts, and ~·eecls 
and insects too numerous to mention all accumulate in the soil under 
the one-crop systen1. 

These pests often mt1ltiply to such an extent that ultin1ately it 
becon1es i1npossible to secure profitable returns from land thus in
fested, no n1atter how good the other cultural conditions may be. 
Resistant varieties n1ust then be secured or crops cul ti Yated on land 
not subject to these pests. All these troubles, hnwever, can be 
avoided and the fertility of the soil greatly in1proved by intelligent 
systems of rotation." The most profitable syste1ns for any locality 
or type of farn1ing, so far as they have bePn developed, can usually 
be obtained fron1 the State experin1ent stations or from the Depart
n1ent of .. A.griculture. 

LOSSES IN lIARKETI:-.G. 

The price of a product depends, under natural conditions, on sup
ply and den1and. Supply depends upon the conditions of prodn<·
tion and the facilities for transportation. Den1and depends upon 
need or desire for the products and the ability of thofe needing or 
desiring the products to give somethjng in return for then1. If the 
supply at fl certain point exceeds the demand: the price will norn1ally 

a See Farmers' Bulletin 242. ".An Example of )iodel Farming;" Farmers· 
Bulletin 2-!5, "RenoYation of \\'orn-Out Soils;" Farn1ers' Bulletin 2!JD, ·• Diverl--i
fied Farming under the Plantation System; ·• Farmers· IluJletin 310, ".A 8uccess
ful -\.laba1na Diversifica tion Farm;" Bulletin 102, Part III, Bureau of Plant 
Indus try, " Planning a Cropping Rysten1 ; " I--I n1uus in Its Relation to Soil 
Fertility," Yearbook. 1S!)5: "Rystems of Farm )Ian:tgement in the "'Cnited 
States," Yearbool,, 1002; .. Di,ersified Farn1iug in the Cotton Belt,'' Yearb.,ol~. 
1905 ; " Cropping Systcn1s for Stock Farms," Yearbook, 1!107. 
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be lo"·· In thl! ca:::l' of a n1arket glut thcrv is no sale at, all fol' a 
lurge part uf the product. and it n1ny not e,·l'll pay trnnspor(ntion 
c:xpence . 1~hi:; often hnppe11s ,Yith fruit and n1ark<•t -g:, r<len prnclucc, 
bnt ~eldn1n with the staple crop~, "·ith the po~~il1le cx<·eption of corn. 
So111e 111etli0Ll of preYenting an oversupply at pa rl icular n1arket.s i::; 
a great IH~Cl'SSity. If fruit s nnd vegetnhlcs <:onl,l Ix-. distrilJuted 
,vliere ncetleLl. there \Yould ~cldon1 be an oYcrsnpply. 

It is doul,tful, hu,Yc,·er, ,vhether thi~ cun ever he :1cr-01nplishe<l ,vith 
the ~'1't'at 1najority of crop::; of scattered prodnt:tion l'X<'cpt through 
sonic <'entral or Xatio11nl agency. In ~0111e di,trict::; \Yhcrc eu] turP is 
int ,•n-..i ve and the gro,vers are "ell organized, as in the c·a:::c of the 
cilr11s indu~try in Ca h fornia, coOJ)eratiYe n1arkc•t ing has prov<·• l a 
grc~• l :-111·1·L·i-::i, but there are fe,Y plant industries sufficiently rPstrictccl 
in nr1·n to be orgauizc<l in this "'ay. 

l n 11c~1rly all ca:::Ps, hcnYcYPr, great saving is accon1 pl i~hc<l hy 
<"Onpt•rat i ,·e 1narketing for particular llistri~ts, and a~ocinl ion~ for 
thi-- purpose are springing up rapidly in all parts of the country. 
'I'l1e prorl11<'t of n1any s1nall gro,ver::.- is ll111:-- brought togetlH·r, gradt>tt 
and put on the 1uarket in bPtter condition in ca rload lots: thus s,1Ying 
gl'f'atly iH freight rates aucl in lo~ by l1a11dliug. The 1narkl·t i:-; 
sclt>cted ,vith greater care au<1 the 1ni1ldlt•111cn al'(' 1n·r.Y<'11tcd frou1 
rco pin~ all the profit. There arc so 111any c·onunission 111cn ,Yho are 
both <:01111ui::::::-ion rncrchant~ and actu,1] dealers in the ~anH.' producls 
l11:lt a grO\\'l'r takes ~rreat ri-..k in 1naking general ccn1:-iig111n<'ut-.; to 
JI1r>11 11ot l<"no,yn to he thoroughly rcliabl1•. ~0111P 1nctholl of prc,·enl
inf."' di~hone::::t practic0s in conn<>ction ,Yilh 1nnrk<'(ing n,u~t be found 
tor tl1e protec:tion not only of the pro<ltt<"cr un,l c<H1su111cr, hut also 
1Jf tlic hone~t. conunis:--ion 111erchant. The in1pro,·c.•n1e•nt "·ill probnbly 
('0111" tl1rough tht• <le,eJop1nent. of the <·oopcratiYc sy~ten1s n11<l the 
c11a<'tn1cnt of la"'s preventing ronHnjssion 1ne11 fron1 ,lcaling in th<• 
prodnrts \Yhich they hnnclh· 011 c·o1n111is ..... io11 . 

• 

. Although tlH·rc has beeu great in1provern<>nt in trans1>ortntio11 
t111>tho<ls ancl rc•<.l11ctio11 in rate:-. in the lasL forty year~, as " '<•11 as . . 
dt:cn•a--<> in the cost of n1arkC'ting g-<'neru]ly, tl1ere is al pr<>-..enL in tlH~ 
<·asc ,,f <·c•rtain special pl'o<luc·ls, like fr11i(s, YPgPtnble~, a11cl Ilo\\·ers, 
too 11111ch \Yastr bet\\<'en tht- producer a11<1 th<' con:--tu11cr.0 l{r th<• ti1ne 
ira11spo1·tation charg<'s, con1n1i::-sion cl1arges, "holesnl<' profit, nnd 
retail profit, "·ilh all th<' c-o:-;ts of hnn<lling, :--(orage, do<'kHg<.> co11i

niis~ior1, <~tr·., nre }>U i,1, the roc;;t of tliC' pro<luet j.., oft Pll n1or<' than 100 
pc~r r·ent greatc•r than th(' pri('C' the procluerr rPc·l'i vecl for it. 

'l'hc conditions controlling the great staple <'rops nr~ nn1<'h the 
sa111e, allhongh the relati,c co~t of n1arke>t ing is rnuc·h lc~s. 1'hc 

-- - ---
a He>e "lJCYelopn1c•nt of 'l'r:tnHportation in tile t ~11it<'d ~tnt(•H," Yt>nrhool,, JX!I!); 

".\gri<·nltural l'rocluc·tion an,l I'rict'~," Yearbook, 1~!J7; .. 'l'ruclc l!'arwing ln U1e 
.-\tla11ti<.: Coast 8tate:--," Y(•orbook, 1DU7. 

• 
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great majority of far1ners get co1nparatively low yields. Tl1e price 
of the product is fixed by the cost of production of the bulk of the 
crop. An average yield of 30 bushels of corn, 1Yith a farm value of 
35 cents, would give a gross return per acre of $10.50; but it costs 
approximately $10 an acre to 1nake the crop, leaving a possible ·profit 
above the cost of production of only 50 cents per acre. If drought, 
}Joor seed, or poor culture brings tl1e yield down to 20 bushels per 
acre, the crop is produced at a loss at 35 cents, and ,vould only pay 
the cost of production at 50 cents a bushel. Of course, the cost of 
production includes rent, interest on investment, depreciation, and 
wages, so that it pays to grow the crop even at the cost of production, 
especially if th.e grain and stalks are fed on the farn1 and the manure 
returned to tl1e land.a By careful methods about 10 per cent of the 
farmers secure 1nuch larger yields tl1an the average often t"'·o or 
three times the average yield-and of course these 1nen make very 
large profits. When this number increases so that the average relati,e 
cost of production is considerably reduced the price will be lo"'ered, 
unless the demand increases relatively faster tl1an the production, 
which is likely to be tl1e case fro1n present inclications.b 

Every possible saving must be accomplished in the cost of produc
tion and n1arketing. Consequently the farn1ers are organizing their 
own cooperative warehouses, elevator systems, and trading facilities 
and demanding legislation to control railroad rates, grading, weigl1-
ing, etc. It is necessary that every farmer and consumer should take 
an active and careful interest in tl1ese matters that so greatly affect 
tl1e profits of labor and tl1e cost of living. 0 There is no good reason 
why the necessities of life and even its luxuries can not be supplied at 
less than the present cost by i1nproved methods of production and by 
cutting out all unnecessary wastes. 

It should be clearly understood that not all of tl1e trouble and dis
l1onesty in the marketing of crops is to be attribute<l to the trans1>orta
tion companies and 1niddlen1en. The average far1ner does not pay 
enough attention to mark:et demands and requircn1enti:.. If he al
lo,vs weeds to grow in l1is hay a11d grain fields, he will take weedy l1ay 
to the marlcet and his grain will be full of "'eed scccls. The prices will 

a See Bulletin 48, Bureau of Statistics, "Cost of Producing Fnrm Proclncts." 
The cost of producing corn in l\Iinnesota. ears hnskecl fron1 the standing 

stalks, was $9.95 to $11.77 per acre; cut, shocked, and shr edded, $14.74; cut, 
shocked, and hauled in from the field, $11.02. These estiroates are bused on a 
yield of 40 to 45 bushels. 

Re<' also ".cl..gricnltural Production and Prices," Yearbook, 1897. 
b See "Causes A1Tecting Farm ,·aJues," Yearbook, 1905. 
0 See "'l'he Organiza tioo of .Ag;ricnlture," by E. A. Prntt; "The Transition of 

Agriculture," by E. A. Pratt; "The American Farmer," by A. l\L Simons; "The 
D'Iodern Farmer," by Edward Adams. 
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Le cut accordingly; sometimes excessively. I f he does not produce 
the right -varieties of f ruits and vegetables and send them to market 
properly and honestly packed according to his market r equirements, 
he can not expect the best prices. 

Son1e of the fault found with middlemen and markets is really due 
to ignorance and carelessness on the part of the producer. The great 
losses to the citrus-fruit industry in Florida and California in tl1e 
rotting of fruit in transit haYe been shown to be due to careless meth
ods of piclcing and packing the fruit rather than to any fault of the 
transportation companies. These losses, amounting to from 15 to 40 
per cent, l1ave been almost entirely eliminated by the use of more care 
in picking and packing.a 

OTHER \VASTES. 

Space forbids a discussion of the waste from inconvenience of 
] ocation of fields and buildings; the lack of organization and tools 
for different types of farming; the relation of type of farming to 
1narkets, climate, soils, labor, and personal preferences and ability; 
the danger from fads and r evolutionary practices unless thf' whole 
l.-'ituation is carefully c9nsidered; the relative cost and value of dif
ferent forms of power; loss from systen1s in which labor is not kept 
fully en1ployed on the farm and from the fluctuations in labor needs; 
loss from failure to make the best use of the land-idle land, road
sides, fence corners, etc. ; loss from lack of facility £or storing prod
ucts in order to market to advantage; loss from unmarketable prod
ucts and the failure to utilize such products for feeding, canning, 
the manufacture of alcohol, etc.; loss from lack of proper educatio11 
a11cl training of farm managers and workers; loss from wrong types 
of cooperative organization in buying, selling, and borrowing; loss 
from lack of credit, which is the foundation of modern business 
procedure and is based on honesty,, reliability, and fair dealing. 
l)erangen1ents in all these and other directions are responsible for 
considerable ,vaste. 

GENERAL A \V AKENING. 

For the past ten years there has been apparent to all interested in 
agricultural production a rapidly increasing interest in improved 
1nethocls all along the line. There is a strong demand for men better 

0 See Bulletin 123, Bureau of Plant Industry, "Tbe Decay of Oranges while 
in Transit from California;" " The Influence of Refrigeration on the Fruit In
dustry," Yearbook, 1900; " Relation of Cold Storage to Commercial Apple Cul
ture," Yearbook, 1903; "The Handling of Fruit for Transportation," Yearbook, 
180:-i; " Freight Costs and lllarket Values," Yearbook, 1906; " Consumers' Fan
cies," Yearbook, 190-1: and Farmers' Bulletin 62, "~Iarketing Farm Produce." 

• I 
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trni11ed i11 1 liP bu~irH•,.-, n11d art ,,f far1ni11g- a1J1l far111 111:inagcrnent. 
'l'lH' 111elhod~ of (he 11H' 11 \\·ho hnYc 1n:1dt• .1 :-ll<'('l"- of farn,ing 11re 

l,Ping ~t11di<•d. 1 '11P in1proYellH'Ut of :::oil nn<l the n~c of fertilizer~ 
nrc ll<>"' prol>ll'llt :s of i 11tc>rl>::::l to 1110::.t far1ner~ in all parts of the 
tonnt t')'. I I i~h1•r -lired crop:-- .1n1l nnin1a }::, uo~· i11terest the 11Hu1y 

in-.,teacl of till' i'e"·· 1·1ie contl'ol of di .... l:.t::,c~ of plants an(l ani1uals 1s 
l'l'<·(•i\·i11g n1<11·L• g'<.'lll'l'.tl u11cl intelligP11l <·011 ::,i<lt>ration. l~etter ruar
kct inµ- 1nt-thocl,, the i1llpr0Yen1cnt of farrn sanitation an1l ho1ne ~11n
dition" ntHl li fr in u-vn.,rnl 011 th ' far1n n11d it .... rclatin11 to the !,!encral ,_ 

\\·c•lfart-' are 11pper1110-.. t in the 111i11ds nf a rnpiill_y incrcu,inl.! nnrnhcr. 
not. only of fnrn1c1-<.:, hut of the pnlili<~ g •nPrally. 'rl1<' " "p111lerf11l 
pro!!re~s 1uacl1~ on .\111t·ric:\ll f:1rT11 '- in the }a .... l century i::, lint the 
h<'1,innin1r of a 111uch ,.,.rl•nt•' l' tle\'elu1>n1l'nt iu thi.;; 111.'!\\' ceutnrY. 

~ ~ e . 
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SOME FACTS ABOUT TUBERCULOUS CATTLE. 

By E. 0. SCHROEDER, 

Superintendent of Experinient Station, Bureau, of .Animal Industry. 

TUBERCLE BACILLUS THE INDISPENSl1BLE CAUSE OF TUBERCULOSIS. 

Tuberculosis or consumption, alike of persons and cattle, is an in
fectious disease, caused by the growth and n1ultiplication of a Yery 
n1innte plant in the bodies of its victims. The little plant, which 
can not be seen without the aid of a microscope, makes up for its 
sn1all size by the rapidity "'ith whicl1 it multiplies under favorable 
conditions. It is shaped like a little rod and i~ known as the tubercle 
bacillus, and it is the one absolutely essential and indispensable cause 
of tuberculosis. v,rithout it tl1e disease doas not and can not occur: 
no matter how many conditions favorable to its deYelopment are 
present. 

The tubercle bacillus grows and multiplies nowhere in nature but 
in the bodies of tuberculous persons, cattle, and other animals, but 
it can liYe separated from these bodies for periods of time tl1at vary 
in length according to the conditions by vi'hicl1 it is surrounded. In 
sunlight it dies very rapidly, and in dark: and damp places, protected 
frorn light and drying, it may live many months. 

One thing is absolutely true of all organisms: They are, without 
exc~ption, the descendants, the progeny, or the offspring of parent 
organi~ms of their own kind. The tubercle bacillus is an organism 
and therefore must be derived from and must be the direct descend
ant of a parent tubercle bacillus. A tubercle ba<:illus can no n1ore 
con1e into existence without a parent tubercle bacillus than, for ex
an1ple, a cornstalk can come into existen~ unless it does so as the 
off spring of a parent cornstalk. The body of an animal can not 
create or spontaneously generate a bacillus any more than a seedless 
patch of earth can spontaneously originate a cornstalk. I-Ience, as 
the tubercle bacillus is the indispensable cause of tuberculosis, and 
gro,Ys an<l n1ult.iplies nowhere in nature but in the bodies of tubercu
lous subjects, it follows naturally that every case of tuberculosis is 
the c.lirec-t result of infectious material, expelled fron1 the body of a 
previously tuberculous subject, that has found its way into the body 
of a subsequently tuberculous subject . 

• 
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We can not reasonably fail to conclude fron1 these facts that it 
is of the lughest in1portance, in a fight for the suppression and eradi
cation of tuberculosis, to know how tubercle bacilli are scattered from 
the bodies in which tl1ey grow and how they are introduced into the 
bodies of their later victims. No evil can be successfully con1bated 
unless we direct ot1r attack primarily against its essential cause, and 
just as the tubercle bacillus is the indispensable cause of tuberculosis, 
the essential cause of the widespread and common occurrence of 
tuberculosis is the dangerous exp11lsion of tubercle bacilli from the 
bodies of tuberculous subjects, human and animal, and their intro
duction into the bodies of healthy persQns and animals. 

As we are dealing with cattle in this article, we shall not discuss 
how tubercle bacilli are expelled by tuberculous persons beyond 
making the staten1ent that practically only those tubercle ba0illi 
thrown off through their moutl1s and noses are important factors for 
public l1ealth. It may be well to add that the dangerous expulsion of 
tubercle bacilli by consumptive or tuberculous persons, limited as it 
is almost wholly to one small region of their bodies, presents many 
complexities and difficulties when we co11sider the enorn1ous number 
of persons ,vho are affected with tuberculosis and the ntunerous ways 
in which infectious material may be transferred from place to place. 

TUBERCULOUS DAIRY CO\V A DANGEROUS SOURCE OF INFECTION. 

The greatest tuberculous danger to which animals are exposed, and 
likewise the greatest tuberculous danger for public healtl1 tl1at has 
its origin among animals, is the tuberculous dairy cow, an·d dairy 
cows are more commonly affected with tuberculosis than other cattle 
and other kinds of animals. 

Tuberculous cows expel tubercle bacilli fro1n their bodies mainly 
witl1 the ejecta from their bowels, but also witl1 the material sprayed, 
slobbered, and otherwise discharged from their n1ouths and noses dur
ing coug·hing, feeding, etc., and also at times directly with their n1ilk. 

"\Vhen n1ilk is infected directly through the udder it is exceedingly 
dangerous, because the tubercle bacilli it contains are apt to be nu
merous and of the freshest and most virulent kind. All cows affected 
with udder tuberculosis expel tubercle bacilli directly ,Tith their n1ilk, 
and so1ne authorities believe that many co,Ys, especially advanced 
cases of 111ore or less generalized tuberculosis, also do so, though no 
tuberculous disease can be detected in tl1eir udders. 

Of equal importance to its direct infection, because it is of com
moner occurrence, is the indirect infection of 1nilk with tubercle 
bacilli. For this reason the expulsion of tubercle bacilli by tubercu
lous cattle with the ejecta :from their bowels is a seriously pernicious 
?ondition, as we can readily see when we think of it in connection 
with the three following facts: 
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}'ir::t. The cxan1ination of n1any san1ples of n1ilk, pnrchasecl fro1n 
clairynH'Jl uucl uealrrs under ordinary m,1rket conditions, reYenled, 
at the• I~xperin1eut Station of the Bureau of .\.nin1al Indu~try, that 
conuncrcin l n1ilk, or the kind comn1only sold in our cities, ,Yholly 
free fro1n contan1ination "·ith n1aterial expelled fron1 the bo,Yel::, of 
l'.attle. is a con1paratiYely rare article. The ~a1nc fact "·as reYealctl 
by tlH1 examination of a large number of san1ples of 1nilk at the 
IIygie11ic Laboratory of the 1:Jnited States Public Ilealtl1 and ~Iarine
l To"piial Service. 

Second. The amount of materjal pas-;ed each day fron1 the bowels 
of n co"· of aYerage size is about 30 pounds. This n1eans an enorn1ous 
nrnount of infectious material in the dairy stable when the co"· is 
utl'ectc•d with tuberculo-.;is. The milk obtained fron1 tuberculous co,Ys, 
a;;; "'ell as from healthy cows in the same herd, may easily become con
tu1ninatecl in the presence of so n1uch infectious n1aterial. The 
tnberele bacilli in the ejecta from the bowels of tuberculous co"·s arc 
eYenly distributed throughout the entire 111ass, so that all of it. and 
not only some portion, is dangerous. 

Third. The tuberculous cows that expel tnbt'rrlc bacilli fron1 their 
Lo,,·el~ frequently begin to do so long before tl1ey :,-how signf> of their 
cl iseased con<li tion . 

CO:NCEALED CHARACTER OF TIIE OISE.ASE. 

~,\s it i~ the often long-concealed character of tuberculosis throngh 
"·hic·h it is especially dangerou::; "·lien it affects animals thnt arc 
val ned, like dairy cows, because an in1portant article of food, like 
111ilk, is produced within and is daily dra,Tn from their living hodit's 
for long periods of time, this concealed character n1nst be regarded 
n:i oue of the i1nportant facts about the disease, and as too many pcr
~ous are inclined to take for granted that J dairy herd is free fro1n 
tuberculosis simply because the cows of v.·hich it is made up look and 
net, Jike healthy animals, it seems desirable to clearly define tl1is con
cealed character. 

TnLerculosis may be acute and progress rapidly from infection to 
clci1th. But this is very rare. !'lore comn1only it is an insidious. 
~1o"·l1 progressive, chronic disease, the beginning ancl early stages of 
"·hic-11 are rarely recognized. It n1ay attack and remain c.:onfinrcl to 
any oue part of the body; it may attack n1any part::; in succession, 
one after the otl1er, or it may attack several or 1nany part::, si1nul
taJ1couc;,ly. Its encroachments are so gradual that the body can adjust 
or adapt itself to the changes the disease causes until they have 
becon1t• very extensive, without giving external cviclC'nC<'S of the strng
gle to rlo so, and often the disease progrC'ssrs to nearly i,ts fatal ter
inination in cattle ,vithout sho,ving a ,vell-defincd sy1npLon1 or an 
observable sign of its presence. 
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The body of an anin1al can adjust itself to great changes that are 
of slow growtl1 because all its organs and different parts are natu
rally much larger, stronger, and more capable than they need to be 
to serve the ordinary, usual vicissitudes of life. The difference be
t'1·een the actual and the com1nonly required vigor and capability of 
the body, or one of its parts, is known as the factor of safety. 

Througl1 the existence of this factor chronic diseases, like tubercu
losis, ,vhich do not seriously shock the body by rapidly or suddenly 
over,vheln1ing one or more of its parts, as acute diseases often do, may 
continue their destructive operations a long ti1ne without a manifes
tation o:f ,vell-marl{ed symptoms. In fact, the dest1:uctive changes 
1nay and often do progress without observable signs of their existence 
until tl1e factor of safety of some i1nportant organ has been nearly 
or wholly destroyed-that is, until a fatal termination is close at 
hand. 

An example may serve to give a clearer idea of ,vhat the factor of 
safety really is. The general, visible, bodily condition of the cow 
sho,vn in Plate IV, figure 1, is well nourished and good; sl1e is rather 
fat for a dairy cow, though she is affected with advanced tuberculosis. 
The location of tl1e disease, shown to some extent by the position of 
her head, is in the glands of the throat, near the root of the tongue. 
The glands are greatly enlarged, a11d because of their size and posi
tion press on and narrow the upper portion of the passage through 
"'hich air reaches the lung. The opening through which the breath . 
of the co,v must pass has its caliber, its original efficiency to admit 
air, reduced so 1nuch througl1 tl1e pressure of the tuberculous glands 
that her breathing becomes painfully difficult after she has walked 
less than a mile; if she should be driven a mile at a rate of speed 
which would not seriously affect a healthy cow, there is no doubt 
that she would collapse and die of suffocation. The amount of air 
that can find its ,vay through her 11arrowed air passage is sufficient 
to keep her in excellent condition; it is all that is needed for the cus
ton1ary or usual vicissitudes of her routi11e life, and the difference 
bet,veen "·hat it is and ,vl1at it was before sl1e contracted tuberculosis 
is a factor of safety that l1as been lost. 

A factor of safety comparable to tl1e normally liberal size of the 
passage through whicl1 air reaches the lungs of healthy animals is 
possessed by every organ of the body. I-Ialf of the lung n1ay be de
stroyed by tuberculosis without causing death; we can still see when 
one eye l1as lost its vision; one kidney is sufficient for the maintenance 
of life; and so on ,vith eYery organ. The fact that this ro•called 
factor of safety of any one organ or of several organs of a cow may 
be aln1ost ,Yholly obliterated by tuberculosis before externally observ
able sy1npion1s of the disease assert the1nselves should be kept in 
n1ind by those wl10 desire to free their herds from tuberculosis, by 

• 
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' 

F IO. 1.-A Cow IN A WELL-NOURISHED CONDITION AFFECTED WITH A DVANCED TUBER
CULOSIS OF THE T HROAT LYMPH GLANDS. 

(The pres..,..ure of th<" t•nlarg,••1 gh\nd,s has 111\rrowt·<l the uppl'r uir pn•,-ug,•s ~o 1u1wh th»t the h•u-t 
cxcrtit,n i~ followed lty painfully l,11.>ore<l br,•nthinl{.) 

F IG. 2.-TH REE T UBERCULOUS Cows. 

[The two at the right of the pic·tnre expel tnberele bac·illl with the cjc•rllt frnm their bowels and 
probablYal,;o do bO with the m11t.cri11l :,,lobbcred from their mouths during e1tling. 'l'ub'crdc 
b11cilli that arc passed from the bowch,of c·1ittle usnully ha.,·c tlwir origin m the lung., ,u1d throat, 
from which regions they reach the bowels by being toughed into the mouth and swallowed. 
The visible condition of the cow~ i,howi:< nothing of their dttngerous tuberculou~ churncter.J 
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FtG. 1 .-T HREE T UBERCULOUS Cows. 
[The one in the ccnkr ui the pit-tun· ex pl Is _t ulll'rdt• b,~cill i from hl·r bowels nnd probu.ul:, also 

from her month. 'l he yi,iulc condition 111 ttw <·011 s 1s lit<ttvr thun tlmt of mo,t dairy c·attle; 
they i.how nn ob,ern1.ule ,ymptoms ,>i llw di,c•u,e with 11 bic•h lbl'Y nre u!Tc~·ted, ::;ud1 eows, 
bceau~e of the germ-, they "'llll(•r, urc il_,unrceof gn•~t dnngcr !O other u111m11ls, un<l the use 
of their n1ilk. either u" a bc\'eragc or 10 the wrm ol other du1r~ p roduct,i, 1s 11. menace lo 
public benlth.] 

Fto. 2.- A DANGEROUSLY T UBERCULOUS Cow. 
[K,,twithstnndi_n~ h~r cxc·ell~nt bodily eonclition nncl bright 11ppcarnn,·e slw is known to expel 

turwrcle bac1lli wllh the cJec·ti1. from her bowels nnd prolmt.Jly nlso <loe,i so 11 llh tlw m11tl'rinl 
sl_ot.Jhert>d from her mouth. She 1;ho11~ nb~olutcly no symptoms of diseuse; nt the time her 
picture wtL-. taken i-.he had been k11011 n to he tuber<"ulous nhout two 1·C'nr~. The c·rtormous 
tuberculous masses ~oml'li me•~ found on po-.t-01ortem Pxnmi1111t ion i11 thc.-botlies of c·u11·s :;I milnr 
to the onti in thiMJ'ic·ture c·uuse gretLL surpri~t•, and dl•monstrute that life nnrl npp1irerll lwnll,h 
c•an be m,iintaine under extremely ll' il'cri,e con<.!itions that are of t>low 1t11d grad uni de1clop
mc11t, like tulJCr('ulosi~ or consumption.) 
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FIG. 1.- A T UBERCULOUS BULL KN OWN TO PASS T UBERCLE BACILLI WITH EJECTA 
FROM H IS BOWELS. 

[\Yherc tubercle bacilli can be dcte<'tt!cl in the cjt•<·lll from the bowels the numher expelled from 
the both· is vcn· g rcut, and nnimuh1 that expd them in this way arc cxt·~·ptionully clnngerous 
to other animal,; and to public hl'Ulth. Tnbcn·ulo,is is au iniel'LiOll'< tlbeu,e. und WC nllL'lt 
always bear in mind that it can be und is communicuterl from uuiullll lo uuirn11l and from 
animal'! to 1>er,oth.) 

FIG. 2.-A T UBERCULOUS Cow. 
[This animal, at the time her picture wn'! tu.ken, ,, us nn unusunlly dnngerous source of tuber

culosis, been use of the e:x:ceptionull y huge number ol tn\Jerde bncllli ex pellcd from her body. 
Without the tuberculin tei.t she would not have been known to be tuberculous, and without 
11pecitd te~ts her uncommonly dangerous tuberculous chnrneter would not htive been sus
pected. It is not al ways pos.~ible to determine pre<"isely how tubt'rcle b1lC'illi arc expelled by 
individual tubcrculoui:1 cu.ttle; the tesl'l for thls purpo"c require too muct1 time nnd ('nreful 
observation for practical application . It is well to assume thnt e,,ery tuberculous cow expels 
tubercle btlCilli, beeiiu~ ii she does not expel thctU nt u.ny one time she will do so sooner or 
later in the cour.,e o( the dise!lse.) 



Yearbool U. S . Dept. of A~uculture, 1908 . PLATE VII. 

FIG. 1.- A T UBERCULOUS Cow OF THE K IND NOT UNCOMMON IN D AIRY H ERDS. 

[\\'ith very few ex<·cptions visibly tuberculous cows scatter enormous number" of tuber<'le 
ba<'illi, through wluch their en,·ironmen1, to~,- nothing of the pro<IU('h from their bodic-1, 
bec·ome,, dangerous for man uud bcu-..t.] · 

• 
' 

FIG. 2.-A V ISIBLY T UBERCULOUS Cow. 
[,\s tuberculosis is generullv n i-low, c·hronic clbeu.,e, which gives no external Rlgnll of its presence 

in cattle during il'l earliei· stugell, it. muy reasonably be a,-;umcd th11t visibly tubl•r<·nlous C'OWS 
have been affected ,1 itb luberculosi" and have been dnngcrnns disseuiinnlOnoi of tubl•rC'ie badlll 
n long time. The propagation of tubercuJo,..is dep<·rHls nhsolutcly upon the tnberc-le bncilli 
thnt are expell<'d by tuberc•ulo11'! animal" nn1l pt•r,1111s, nnd hcru•e no tubcrculou,; cow i-hould 
remain in the dairy herd until 11he i,; visibly cli!:<t'11scd, though mauy do so.] 
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those who desire to keep a healthy herd free from the disease by 
avoiding the introduction of tuberculous co"·s into it, and by those 
who wisl1 to protect themselves from that exposure to tuberculosis 
which comes to persons through the use of milk and dairy products 
derived from tuberculous cows. 

EXTERNAL APPEARANCES UNRELIABLE. • 

' How little reliance can be placed on external appearances when 
we judge the condition of cattle relative to tuberculosis is shown by 
Plate IV, figure 2; Plate V, and Plate VI. The bull and eight cows 
represented in these pictures are affected with tuberculosis; the disease 
has not progressed far enough to encroach dangerously on the factor 
of safety of an important or vitally necessary organ; hence, there are 
no determinable symptoms of its presence, though it is definitely 
kno"·n of tl1e bull and five of the cows that they expel tubercle bacilli 
more or less regularly with the ejecta from their bowels. This in
formation about the expulsion of tubercle bacilli ,vas obtained by 
making actual, practical, experimental tests, and is not an abstract or 
theoretical assumption. 

The nine cattle shown in tl1e illustrations are in better external 
condition than the animals in many dairy herds from which milk is 
regularly sold for use as human food. At the time the photographs 
were taken the cattle showed no signs indicative of disease and but for 
the tuberculin test, which first revealed their tuberculous condition, 
,vould l1ave passed as sound and healthy animals. 

As not all persons are acquainted with the miserable character of 
the cows from which quite too large a part of the public mill{ supply 
is derived, and as it will serve as a means to emphasize by comparison 
the frequently excellent exterior condition of seemingly healthy but in 
fact dangerously tuberculous cattle, Plate VII, figure 2, and Plate 
VIII, figure 1, are presented to show the pitiable and objectionable 
kind of cows that are only too common in dairy herds. In these illus
trations cows are shown that are affected with tuberculosis, and as 
tuberculous cattle rarely decline mucl1 in visible physical condition 
until they have been affected two years or more, there is little doubt 
that the subjects of the pictures served the purposes of dairy co,vs 
for montl1s and possibly years after they had become dangerous dis
senunators of tubercle germs. 

IMPORTANCE AND RELIABILITY OF THE TUBERCULIN TEST. 

\Ve see fron1 the foregoing that the general character of tuberculo
sis arr1ong cattle is that of a long concealed, incipient, slo,vly pro~ 
gressive, gradually destructive disease, 1Yhich establishes a superficial 
toleration for the changes it causes until the factor of safety of some 
orgau or structure of the body has nearly been destroyed. '\Ve also see 



• 

222 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 

that tuberculous cattle begin to expel tubercle bacilli in a dangerous 
way for other animals and public health long before external signs-of 
their diseased condition become apparent. I-Ienco _ ,Ye may conclude 
that, as tuberculosis is very common among dairy cows, the common
est an1ong the diseases ,vith wl1ich tl1ey are affected, it is important 
and desirable to l1ave s01ne means, superior to our bare, unaided, phys
ical poV1·ers of observation, to detect tuberculosis in dairy cows ,vhile · 
it is still i11 its earlier, externally concealed stages. The proper use of 
an efficient tuberculin supplies us with the i1nportant and desirable 
means of detection or diagnosis. 

It is not possible in a sl1ort article to say much about the tuberculin 
test for tuberculosis, but the test is of so mucl1 importance and so 
many misstatements have been made about it, by p,:esumably misin
formed and inexperienced persons, that a few remarks based on a 
very large experience may not come amiss. 

Tuberculin J1as been used by tl1e Experiment Station of tl1e Bureau 
of Animal Industry regularly and continuously during the last six
teen years. Thousands of tests have been made of both tuberculous 
and nontuberculous animals, and tl1ese have been followed so shortly
by the slaugl1ter and post-mortem examination of both the reacting 
and nonreacting animals that the opportunities for discovering the 
(legree to ,vl1icl1 the t est is reliable l1ave been exceptionally numerous 
and good. The conclusion at the station after this extensive experi
ence is, "Neither the presence nor the absence of any known disease 
can be determined in any known way ,vith so much certainty as the 
presence or absence of tuberculosis through the proper use of a reliable 
tuberculin." The station has tested cattle, hogs, l1orses, donkeys, 
goats, sheep, monkeys, and some other kinds of animals, and has 
injected closes of tuberculin from 50 to 100 times as large as those 
customarily used for a tuberculin test, and not one of the numerous 
tests was followed by an injury to a healthy animal. . 

It is true tl1at tuberculous cows, well advanced in pregnancy, oc
casionally abort during or shortly after a tuberculin test, but this 
is not t rue of l1ealthy cows. It is also true that tuberculin may 
cause other adverse conditions in tuberculous animals, but healthy 
cows and healtl1y aninials of otl1er kinds can tal<e anywhere from 
one to a dozen doses of tuberculin at one time, and }Jrobably a hun
dred or 1nore, ,vithout suffering ill effects. 

EX'l'EN1' OF TUBERCUL081S A:J'i lONG DATRY CATTLE. 

U nfortunately "'e have no statistics to sl1ow precisely ,vhat pro
portion of our dairy co,vs is affected ,vith tuberculosis, but it has 
bee11 }Jroven conclusively that the disease exists to some extent among 
cattle in ,rll portions of the country, fortunately to a Jess extent 
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in our country than in most European countries. Tke available 
statistics have given rise to the estimate tl1at from 20 to 25 per cent 
of all our dairy cows are more or less seriously affected. This esti
mate may be a little .too high, but that it is not unreasonable is shown 
by the fact that slightly less than one-third of 12,721 dairy cattle 
tested in one of our more densely populated States were found to be 
tuberculous. The cattle tested belonged to 683 different herds, and . 
it ,vas shown that tuberculosis existed in nearly two-third·s of 
these herds. In another place the test of 1,538 dairy cows proved 
that 16. 7 per cent were tuberculous. 

TUBERCLE BA0U,LT TN MILK, CREAM, AND BUTTER. 

This difference in the relative prevalence of tuberculosis among the 
dairy cattle of the two localities referred to becomes more interesting 
and significant when we compare it with the knowledge we have of 
the frequency with which tubercle bacilli are found, respectively, in 
the milk derived fron1 the two localities. The milk in the locality 
where tuberculosis is more common among the dairy cattle contains 
tubercle bacilli about t,~o and one-half times as often as the milk in 
the locality ,vhere tuberculosis among the dairy cattle is less common. 
How very commonly live, virulent tubercle bacilli are present in the 
milk currently sold as human food is shown by the fact that the 
examination of numerous samples of milk, purchased under ordinary 
market conditions, in a city that is supplied with milk from the 
less co1nmonly tuberculous dairy cattle to which we have referred, 
showed 5-½ per cent of all the samples examined to be infected. 

'\\re have experimental evidence to prove that tubercle bacilli, 
when they are present in milk, are transferred to cream, and crean1 
is therefore as dangerous as the milk from tuberculous cattle. ,v e 
also l1ave experimental evidence to prove that tubercle bacilli when 
present in cream are transferred to tl1e butter 1nade from it, and that 
tubercle bacilli may remain alive and virulent in ordinary salted 
butter longer than five months. , 

PASTEURIZATION AS A REMEDY. 

There is one simple remedy against the danger to which public 
health is exposed through the use of milk and dairy products derived 
from tuberculous cows-and all dairy products derived from tuber
culous cows are dangerous for public health when they are used in 
the raw state. The remedy is pasteurization; that is, the exposure 
of milk, before it is used as a beverage or in the manufacture of 
butter, cheese, etc., to a lov.1 degree of heat for a short period of time. 
The heat required is from 140° to 150° F., and the time during which 
this ten1perature should be maintained is twenty minutes for the 
lo"'er and ten minutes for the hig·her ten1perature. Commercial, 
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:::o-ca]lctl p2tSteurizat ion. d 11ri11g ,vhit·h 1nilk is heated t-0 a n1uch 
higlH·r tl·n1pc•1·at111•1• tliu11 that :iho,·(• dP::-ig11ate,l for only a fracti,>n of 
a 1ni11utc, is not sati:- fnctoi-y. 'l'h1' hight>t tc·111pernturc~ is 1noro apt to 
c·hang•• the 111ilk i11 all und,· irnl,le \\'UY thun the. ]tnV"er! aud c,·cn the 
liiglte~t tPH1pt•ratt1rl' to ,vhich the 1u1111e l)a:::it(•nrizatiou can be npplied 
is nut, etl\·cl i ve in a fra<'t ion of a 1uinute. l J nsut ic::factory pasteuriza
tion i::; <·:--p<•cia lly ol,ject io11a hl<> becau:-c it usu .. dly cau,cs all the un
de,irablt! 1·lin11g1's al tributed ti) pa:::te11rization. a111l ,,·hil'h ha Ye hecn 
11-..t>d a:-. nrg111ut•11ts agaiu:::t thi::- procc:::s, and it :--irnply quil'tS the 1nind 
l'Pgardi11g ~Priuu:-- d:u1gl·r~ it does not ren10Yc. 

,,·1te11 •Y<·r pa~tcurizc<l 1uilk i~ :-.u]d it ~hould l,c clearly a , ... itrnatetl 
to "·hat t1•1nper:1tnrl• it ,Yas <'lev .. ttcd. nnd the ll'ngtl1 of tiu1e the •leva
tion \\"cl" 111ni11t.1i11l'tl. The l>t·st pa~tcurization j .... the lo,Yc~t etf(~t·tive 
tl'111peratnrc for lhc :::liorte,t ti1uc required t~> kill t11uercle bacilli aucl 
otlll·l' <li~ca~" !!C·r111:; that :ll'(' of <..'Ollt1t1on Oc\·nrre11<·e in n1ilk, an1l this 

~ 

llH'ans .-xpo~11re to 1-10° I◄'. for twenty 1ni1111t .. ·~. If the ien1pcrature 
ll"'<'d i~ ]1igher lhun 1-lU0 11'. the tin1c of eleYation 1n:1y bl! relatiYely 
::,liortctu•d, IJ11t a te1t1p1•rnltn·c liiglicr thall a n1axinn1n1 of lfi0° l «'. 
:--ho11 ld not he used, and thi~ kills 1nost Ji l'll::,C gt>rru~ in tc•n 1nillufes. 

Crt.1a111 should be pa--tPurizt•tl lwforc it is n~c<l in the n1an11f:1l't1Lre 
of h11tter. or ~honld be 1lcri vt•u fron1 1nilk uhtaiue,l fro1n l'O'Ys cer-, 

tuinly free fro111 tnhcrcnlo:;i-..;. 

1'ho11gh the 1nost i111portant. <p1e..stion thnt nri~cs hc<'Hn~e of the 
,Yid1•sprt•nd a11<l <·on1n1on occ·urrc•nce of tnlx.-r<'nlo:-is au1<11tf! dairy c.:at
tl~ is rclalcll to pnl>hc health, it is l>y 110 utenns the only in1po1·t~u1t, 
q11(•stion. 1'11lH 1r<·u losi:-- nrnong C'nttlc i~ ,vilhout <loubt tlh' 111o~t i1n
pnr( n11t q11t"-l ion fro111 u strictly <'co110111i<'al point of vie,,·, t•ntirely 
a pa rt front c•onsicleration for public hei1lth, ,Yith "·hich. aniu1nl in
d 11st 1·y lul s to dra l. 

~ 

rrhe tubrr('11 lous co\Y, evt'H "·hrn she retains the nppcnrnnc.·t• of 
h<.'allh, nnd cxlernn lly gi,·e-., the i1nprcs.-.,iou th:ll she i::. a Th)r1Hnl ani
nud, is not as cllit:irnt or product iY<' or :ts l't'onon1icnl as the healthy 
e<n\'. ' fh<' food :-.he t•nts js partly n~ed to ft,ctl the c.li~l'ase that is tl( . .'ti,-c 
in hor liody ~ she is lbc prin1nry n1Hl only serious :-::ource fro1n ,,-hil'h 
t11hp1•clc hncilli that C<lll~C tuh<'l'cnlosis in otht'l' cuttle nrc sentlt'red; 
~Ii<' is rPsponsi blt~ for 1nost. of the tuhrr<'ulo:,;is thnt orcu rs a1nong 
hog:-;, and the• nlarn1111g incrca-.;c o( frt'<tncney "ith "·hil'.h hot-rs hnYc 
LPen found to he nff('cted "ith tuht'r,:ulosis in l'l'l't'nt ,,eurs 1nust he • 

chn rgc·cl to thc•ir u1or<.' <'On1111on r,poslll't' to tnbc'l'<'Ulons c•uttl('. 
IL is 110L difli.cu1L for n prncticnl fnrnH'r or bt'L'l'<lt•r of :1.11in1nls to 

r<>uch llH· conclnsion thnt eYrry purtit'le of di:,;casc in the body of un 
n11in1ul cuu::ies n proportionate reduction in it::i cHieicucy auu c~ollL>nt-

• 
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FIG. 1.-A VERY OLD AND VISIBLY TUBERCULOUS DAIRY Cow. 
[Cows affected with tuberculosis may live, notwithi-tanding their diseased eondition, so many 

years that their death, v 11en it does come, may be charged with some justice to the infirmities 
incident to old age. Tw , -:'OWs, very much like the subject of this picture, were kept under 
observation, after it was positi\se)y known that they were tuberculous, for more than six years. 
This proves conclusively tlrnt a <'OW may live many years after she has become a center for 
the infection of other animals and a menace to public health.] 

F IG. 2.- H OGS ROOTING IN A MANURE PILE L OcA·r ED IN A H OG Y ARD A DJACENT TO A 
Cow STABLc. 

[Some of the cows c·onfined in the stnble are affected -with tuberculosis. The cows are not 
permitted lo enter the hog yard nnd the ho?"s are not permitted to enter the row stable. 
More than half of the hogs that remain in th~ hog yard six months contract tuberculosis.) 
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ical value. But while this is true we have no reliable means to de
termine just how great are the losses among animals that are due to 
the reduction of their efficiency when they are affected with tubercu
losis. In this connection a statement made by a practical dairyman 
may be of interest. The man in question owned what he sincerely 
believed to be a herd of l1ealthy cattle; the application of the tuber
culin test, however, revealed the fact that a fairly large percentage of 
his cows were affected witl1 tuberculosis. He immediately disposed 
of the tuberculous cows, adopted proper measures for the protection 
of those that were left over, replaced those he lost by others proven 
to be free from tuberculosis by the tuberculin test, and continued l1is 
dairy business. After about five years he asserted that his h ealthy 
herd, which he knew to be free from tuberculosis by the periodic a p
plication of the tuberculin test, was so much more profitable than the 
seemingly healthy, tuberculous herd had been, that he had abso
lutely no reason to regret the expense he had incurred. 

The rapidity with wl1ich tuberculosis spreads in a herd of cattle 
upon the introduction of a tuberculous animal varies greatly, but that 
the spread may be very rapid was demonstrated a few years ago at 
the Experiment Station of the Bureau of Animal Industry by exposing 
seven healthy to three tuberculous cattle in a large, well-v-entilated 
stable. At the end of six months the entire seven originally healthy 
cattle had become infected with the disease. While this rapidity of 
transmission may be quicl{er than usual, as a rule it does not take long 
for the disease, once it is introduced into a herd, to affect a large pro
portion of the animals. The one fact always to be borne in mind is 
that the introduction of tuberculous cattle into healthy herds is the 
real, responsible cause for the increasing prevalence of tuberculosis 
among dairy cows. 

HOW HOOS BECOME AFFECTED. 

As to hogs, Plate VIII shows how many become affected with tuber
culosis. The picture is a com1non barnyard scene; a hog yard behind 
a cow stable, the hogs rooting in the n1anure fron1 the stable. In this 
instance the herd of cows confined in the stable was affected with 
tuberculosis, and fully half of the hogs permitted to root in the 
1nanure pile contracted the disease within six months. 

As it is kno\vn that tuberculous cattle expel tubercle bacilli with the 
ejecta from their bowels, and that hogs exposed to such infected ejecta 
contract tuberculosis, it will readily be seen that hogs fed behind 
cattle, a method practiced quite extensively in some parts of our 
country, are apt to contract tuberculosis when one or more of the 
cattle are affected. Hogs also oontract tuberculosis from eating the 
milk of tuberculous cows, and hence, as tuberculosis is very co1runon 
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among cows, the skim milk returned from creameries may be a dan
gerous source of infection and sl1ould be exposed to a sufficiently high 
ten1perature to destroy disease germs before it is given to hogs. 

SUI\11\1ARY. 

The space· for this article is limited and therefore a further dis
cussion of the subject at present is impracticable. In conclusion it 
seems desirable to give a summary of the important facts it has been 
the intention to briefly illustrate. 

( 1) The tubercle bacillus is the essential and indispensable cause 
of tuberculosis. The disease can not occur in persons or animals 
under any condition unless the tubercle bacillus is present 

(2) The only lrnown source of tubercle bacilli is the bodies of 
indi,iduals, persons, and animals affected with tuberculosis. 

(3) Cattle may be affected witl1 advanced tuberculosis and may 
expel tubercle bacilli from their bodies in a dangerous ,vay, tl1ough 
they have the appearance of health and show no symptoms of disease. 

( 4) The tuberculous cow is a serious menace both to public health 
and to the economic conduct of animal husbandry. 

( 5) Tuberculous cattle expel the tubercle bacilli that are respon
sible for the propagation of tuberculosis among cattle and hogs. 

( G) Tl1e widespread and common prevalence of tuberculosis among 
dairy cows and ihe frequently concealed character of the disease 
n1ake it im1)ossible to be sure that a co,v is free from tuberculosis until 
she has been proven so by the use of the tuberculin test. 

(7) Tl1e tuberculin test is an efficient and highly satisfactory 
means for tho detection of tuberculosis among cattle. 

( 8) Tuberculin, when used in ordinary closes or even in doses a 
number of times as large as tl1ose required for a test, does not injure 
healthy animals. 

( 9) Tubercle bacilli are more frequently expelled from the bodies 
of tuberculous cattle with the ejecta from their bowels than in other 
ways. The importance of this fact is accentuated by another fact 
referred to in this article, namely, that the practical examination 
of numerous san1ples of milk purchased under ordinary market con
ditions revealed tl1at most commercial milk is to some extent con
tanlinated with minute fragments of vegetable matter identical in 
appearance witl1 some of the matter passed from the bo\"\·els of cattle. 

(10) For the protection of public l1ealth it seems imperatively 
neces.sary that regulations should be made requiring either that all 
milk n1ust be obtained :from co,vs certainly :free :from tuberculosis, 
~tabled, milked, pastured, etc., in an environment free fron1 tubercu
lous infection, or that it 1nust he sterilizeu or pasteurized before it 
i~ used as a beverage or in the 1nanufacture of butter and other dairy 
products. 
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COST AND METHODS OF TRANSPORTING MEAT ANIMALS. 

By FRANK ANDREWS, 

Scientific Assistant, Division of Production and DistribU,tion, Bureau of Statistics. 

IIISTORIC PERIODS. 

The advent of railroads marked a turning point in the growth of 
the live-stock industry. Scarcely more than a half century ago the 
carrying trade of the United States was practically limited to pas
senger traffic and to what is no,v known as "dead freight." Rela
tively few live animals were then carried, and even on boats, ,vhich 
were the chief carriers of bulky merchandise, suitable facilities were 
not provided for live stock. It was generally preferable to drive ani
mals on foot, and this was the prevailing way of taking them to 
market. 

The history of live-stock transportation in the United States since 
the establishment of railroad traffic may be divided into t,vo periods. 
A marked characteristic of the first period was the injury caused to 
stock by lack of proper accommodations and by faulty methods of 
managing the traffic. The suffering and death of animals on the 
way and the unhealthy condition of many delivered at their <lestina
tions called forth much comment and many efforts for relief during 
the first few decades of live-stock traffic on railroads. The second 
period, the present, is characterized by the extension of railroads 
throughout the range country of the West, and by changes in roadbed, 
cars, and traffic methods which are continually making the trans
portation of live stock more humane and economical. 

ELEMENTS OF COST. 

Of the influences which during the last half century or more have 
affected the cost of marketing live stock, some of the most important 
-were those relating to their transportation. The cost of transporta
tion, as discussed in this article, includes not only charges for freight, 
feed, attendance, yardage, and other expenses of the road, but also 
losses in transit and other items involving more or less directly the 
expenditure of money, labor, and time in moving meat animals from 
their native farms or ranges to places of slaughter. 

DRIVING AND I-IA ULING. 

CONDITIONS IN EARLY DAYS. 

Prior to 1850 it was generally the practice to drive live stock to 
market on foot. At that time, over routes in many portions of the 
country, pasturage was free and catt]e could be grazed along the way 
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as they "·ere slowly <lriYen to market. One route from the blue
grass regio11 of Kentuclry to New York: City covered about 800 
nliles, and, according to a man who drove over it about the year 
1847, the time consun1e<l was a few days more than ten weeks. The 
particular route followed on one occasion by this man led from 
the neighborhood of Lexington, Ky., to the Ohio River just above 
1\Iaysville, I(y.; thence northeasterly through Chillicothe; thence 
across tl1e Ohio River below '\\'heeling, '\V. Va. The course then 
passed througl1 Connellsville and Bedford, Pa., to Carlisle; thence to 
Ilarrisburg. Here the road turned southeasterly, passing within 
sight of Lancaster, througl1 "\,7est Chester, to Philadelphia. From 
this point the cattle were driven northeasterly through Trenton, 
Princeton, and Ne"1i·ark to the Hudson River and were ferried across 
to Ne,v York: City. The drove referred to contained 119 cattle, and 
three men ,vere required to care :for them. Another route fro1n the 
neighborhood of Lexington, l(y., extended to Charleston, S. C., a 
distance of 550 to 600 miles. The way led southeasterly through 
Cun1berland Gap to the French Broad River. Then the river was 
iollo"·ed as :far as Asheville, N. C. The route then turned again 
~outheasterly, crossing the South Carolina line at Saluda :h!ount.ain, 
and thence passed on to Charleston. 

In those clays driving to eastern seaboard cities from points as 
iar west as Iowa was b3r no means uncommon, and cattle from rrexas 
,Yere also among those on the road. A news item of 1855 1nentions 
a drove of several hundred cattle fron1 Texas passi11g through Indiana 
County, Pa., on the ""ay to New York City. They had left Texas 
four months previously. 

From about 1845 to 1855, and possibly at other times, large numbers 
of sheep ,vere driven fron1 Vermont into '\rirginia.. li. resident 
of Prince George County, ~Id., writing in 1854, said that in 1847 
he ro1nn1enced driving Spanish :0-Ierinos, mostly from ,r ermont, to 
'""irginia , and that during the following five years he sold up,vard 
of 13,000 head. 

Large nun1uers of hogs al!;o were driven to market before the rail
roads ,vere built. In 1827 the keeper of a turnpike gate near the 
Cu1nberland RiT"er certified that 105,517 hogs had during that year 
been driven througl1 the gate on the way to South Atlantic States. 

TRAILS WEST OF THE MISSISSIP'.PI BIVER. 

Among the most important live-stock trails west of the Mississippi 
Ri,er were those which led from Texas. One trail extended to pas
ture lands in the I(ansas l~i ,·er valley on the line of one of the 
Pacific railroads. Near Abilene, Kans., a station on this railroad, 
thousands of cattle were ,vintered annually in the late sixties and 
early :::evcnties. ...:\...nother destination of the cattle trails from Texas 
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was grazing lands along a railroad extending through the Dakotas 
and 1fontana. One of the routes fron1 the Southwest to northern 
pastures oYer which cattle were driven from 1865 to 1884 led from the 
Gulf coast of Texas northward, passing west of San Antonio; thence 
to tl1e Red River at Doan's Store, in "\Vilbarger County, Tex. Here 
tl1e trail branched, one part going northward to a point now included 
in Beaver County, Okla., and thence west to the Colorado ra11ges. 
The other fork of the trail led northeasterly through Fort Sill Reser
vation, now in Oklahoma; thence across the Washita River at 
Anadarko, Okla.; thence northeasterly to the Canadian River, which 
was crossed, and the route extended through Fort Reno and King
fisher, and thence northward, following here the same general route 
as the pre~ent railroad, through Caldwell and Wichita, to the Kansas 
River just above Abilene. 

The increase in farming and the accompanying restriction of the 
open range, together with the westward extension of tl1e railroads, 
tended to move the northern terminus of a trail ,vest\vard. This 
movement was going on when railroads from the North and East 
reached southwestern Texas and New i1exico. 

The largest number of cattle driven in any one season from the 
Southwest to northern ranges has been estimated at 416,000 head.a 
This was in 1884, about the time of the opening of a through rail
road line over that route, and from that year the number moving 
over the long trails rapidly diminished. 

The valley of a river was often found a convenient course, al
though not always a direct one, over which to drive sheep from their 
native ranges to pastures along the railroads which reached eastern 
markets. One route from Oregon led up the valleys of the Columbia 
and the Snake rivers, across the mountains of Idaho, and down the 
valley of the Platte to shipping points in Nebraska. 

COST OF TRAILING OR DRIVING. 

Cattle driven to Abilene, Kans., from Texas ranges, an average 
distance 0£ some 700 miles, spent about two months on the trail. It 
has been estimated b that the average cost of bringing cattle over 
this trail was $2 per head, in addition to a loss of 20 per cent, due to 
stampeding, stealing, and other misfortunes of tl1e road, making a 
total of $2.40 per head, or somewhat less than the freight rate over 
about the same route in 1908. 

According to one estimate, the wages and cost of subsistence of 
eight men engaged in trailing 350 cattle from range to shipping 
point in 1908 would average $72, or about 20 cents per head. Another 

a Bureau of Animal Industry, Annual Report, 1887, p. 333. 
b U. S. Commissioner of Agriculture, Report, 1870, p. 350. 
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estimate of cost of trailing from range to shipping point for the same 
year was from 5 to 25 cents per head, including the cost of the round
up but not allowing for losses on the trail. 

The trailing of sheep involves relatively less expense. It has been 
stated that less than half the number of men will be required for a 
given number of carloads of sheep than for the same number of car
loads of cattle. The cost of trailing sheep in 1908, not including 
losses on the way, has been estimated as about $130 per month for a 
flock of 2,000 to 3,000 sheep, or from one-half to four-fifths of 1 cent 
per head for a trail of average length. 

Over long distances the commercial advantage of the railroad over 
the trail is well illustrated by the readiness with wl1icl1 tl1e latter is 
abandoned whenever railroad service is available. One important 
advantage in favor of tl1e railroad is the saving of time. From 
southwest Texas to the most remote. ranges of tl1e North but a few 
days' haul now intervenes, while under tl1e old conditions two or three 
months of trailing were necessary. The decline in the supply of free 
pasturage and inaccessibility to water along the way over a number 
of the old routes,. due to tl1e settlement of the country, have added 
much to the difficulty of trailing. 

HAULING HOGS IN WAGONS, 

Throt1ghout the States where hogs are raised in largest numbers 
they are usually hauled to shipping points in wagons. In 1906 an 
estimate of the cost of hauling live hogs to market was made by this 
Department, based upon data furnished by county correspondents of 
the Bureau of Statistics. Three hundred and sixteen counties, 291 of 
which were in the North Central and 25 in the South Central States, 
reported that the average distance hogs were hauled from far1n to 
shipping point was 7.9 n1iles and the average time seven-tenths of a 
day. The average weight of a load was 1,941 pounds, and the 
average cost was $2 per load, or 10 cents per 100 pounds. 

PRil\-[ITIVE TRANSPORT SERVICE. 

AN EARLY 81:IIPl\fENT. 

One of the first shipments of cattle by rail from Kentucky to east
ern markets, made in 1852, is described by the shipper as follows : 
One week was consumed in driving the cattle, 100 in number, :from 
tl1e neighborhood of Lexington, Ky., to Cincinnati. Here they 
were loaded in box cars and shipped by rail to Cleveland, whence 
they were taken by steamboat to Buffalo. After a stay of several 
days at Buffalo, the animals were driven to Canandaigua, N. Y. 
Thence they were hauled in iirunigrant cars to .J:-\.lbany, ,vhere they 
were unloaded in the freight house. After spending two days in 
a :feed yard near Albany the stock was taken by boat to N e,v York. 
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The freight on thc~e cattle fro1n Cincinnati to Bltffalo "·as at the 
rate of $120 per car, and the total expense fro1n I(entucky to :N"ew 
York ,vas $14 per head. 

OLD BOUTES FROM TEXAS . 

• .\n1ong the routes OYer which cattle were moved from Texas to 
eustern markets about 1870, three ,,·ill serve as illustrations. One 
\\·ay led by coastwise steamer to New Orleans, whence the animals 
,Yere taken northward on ri\·er boats. ....\.t Cairo, Ill., the railroad 
journey. was begun, northward to Chicago, thence to the East. .\. 
second route from Texas was over a trail to shipping points on Red 
RiYer, whence the cattle were forwarded on steamboats to Cairo, 
thence to be :shipped by rail north,vard. ..A. third route followed the 
trails £ron1 Texas to feeding grounds along the railroads in l{an~as 
and in regions farther north. Fron1 stations along these railroads 
the anin1als were for,varded to ea:slern markets. 

BIVLR TR.A.DE. 

Statistics of the receipts and shipments of meat aninuils at St. 
Louis ,Yill illustrate the relatively small importance of steamboats 
as carriers. At St. Louis the total number of cattle received by rail 
during the three years ending 18G7 was 207,000 and the number re
ceived by river 65,000. During the three years ending with 1907 the 
number of cattle received by rail was 3,783,000 and the number by 
river 46,000. So it appears that in the earlier period, when railroads 
were just beginning to handle this traffic, they carried more than 
three times as many cattle into St. Louis as the established river 
ser\'ice, and forty years later the cattle traffic by rail was more than 
eighty times that on the river. 

Of the sheep received at this market, the railroads brought twice 
as many as steamboats, in 1865-1867, and forty-five times as 1nany in 
1905-1907. River boats carried 18 per cent of the hogs received at 
St. Louis in 1865-1867 and less than 4 per cent in 1905-1907. 

SOURCES OF SUPPLY OF LIVE STOCK. 

NUMBER OF MEAT ANIAIA.LS, 1840-1000. 

The number of cattle, not including calves, in the United States 
east of the Mississippi River increased from 14,000,000 in 1840 to 
19,000,000 in 1900, but the average per 1,000 population in 1840 was 
861 and in 1900 only 349 head. On farms and ranges west of the 
Mississippi there were 33,000,000 cattle in 1900, an average of 1,584 
head per 1,000 population. This average was 2,153 in 1890 and 1,713 
in 1880. 

The average number of swine per 1,000 inhabitants east of the Mis
sissippi Iiiver decreased from 1,496 in 1840 to 556 in 1900. The aver-

• 
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age west o:f this river was 1,540 in 1900 and 1,881 in 1880. The corre
!::iponding averages :for sheep, excluding lambs, per 1,000 population 
east of the l\1ississippi River were 1,162 in 184:0 and only 2:30 in 1 DOO; 
in the ,vest there were 1,298 sl1eep per 1,000 population in 1900 and 
1,938 i11 1880, a decrease of one-third i11 twenty years. 

LOCATION OF RANGE COUNTRY. 

0£ the relatively large supply o:f n1eat anin1als west of the ~Iissis
sippi River, a considerable :fraction o:f the cattle and sheep is on 
ranges. ,vitl1 tl1e development o:f tl1e country, grazing lands have 
been n1ore and more restricted by the extension of agriculture. The 
regions in which permanent grazing lands, or ranges, are to be found 
are shown on :figure 1. These regions include son1e highly cultivatecl 
lands, especially on the Pacific coast and in irrigated sections of the 
"Great ..c\.merican Desert." The lines between cattle and sl1eep 
ranges, also the eastern boundary of the entire range country, are in
dicated on tl1is map only approximately. 

Of the grazing regions in which cattle predominate, the largest 
extends nortl1ward fron1 the mouth of the Rio Grande, with but one 
interruption, to the Canadian border, and ~1 estward for varying 
distances :from a line corresponding roughly with tl1e one-hundredth 
n1cridian. A second group of ranges on which cattle are greatly in 
excess of sl1eep extends along the Pacific coast from the Mexican 
border to the Columbia River; w bile a third group reaches from 
southern Utah through western and southern Arizona into southern 
New l\1exico. Of the other ranges used chiefly for cattle, one group 
is located in the southwestern corner of Texas, another is in Wyoming 
south of Yello,vstone National Park, a third touches the eastern shore 
of Great Salt Lake, and a fourth includes parts of northern Nevada 
and southern Oregon. 

The principal region in whicl1 the grazing lands are used chiefly 
for sheep is shaped roughly like the letter "T," ,vitl1 the top extend
ing west,~ard from central Wyo1ning to central Washington, and the 
stem reaching south fron1 Montana to soutl1ern Nevada. Two other 
groups of sheep ranges are iu central Montana and central New 
l\1exico, r espectively. 

Other parts of the range country, as shown on the accompanying 
map (fig. 1), include grazing lands o:f botl1 cattle and sl1eep. 

ROUTES AND MARKETS. 

IMPORTANT ROUTES, 

It has been noted above that the per capita meat supply east of the 
Mississippi River has been rapidly decreasing and that part o:f the 
meat consumecl in this region is drawn from tl1e fanns and ranges of 
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the West. For this reason the general tendency is :for long-distance 
shipments of live stock :from the West toward tl1e East, even as it 
was in the earliest days of tl1e western live-stock industry. The old 
routes :fro1n the ranges of the Southwest to northern grazing lands 

LEGEND: 
~RANGES I/ERE USEO CHIEFLY FOR CATTLE. 

~ ~RANGES I/ERE (!SEO CHIEFLY FOR SHEEP. 

IIIIIIIIIIIIIIIH.4NGES I/ERE (!SEO FOR 80TH CATTLE ANPSHEEP. 

:; : : : : ::: BARREN OESERT. 
, •••• t ••• 

FIG. 1.-Location of range country. 

·-·-· 

are still followed, the railroad taking the place 0£ the trail. From 
the big markets along the ~{issouri River, and also :from Chicago and 
St. Louis, live-stock routes lead to the Atlantic coast, a large number 
of shipments passing through Cincinnati, Pittsburg, or Buffalo. 
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In addition to the through routes of live-stock shipments, many 
lines o:f local traffic center at each market. The number of animals 
received at a market :from various local shipping points witlun the 
radius of a day's hauling is sometimes larger than the number coming 
over long-distance routes. 

ILLUSTRATION OF TRAIN SERVICE. • 

An example of the complex nature of live-stock movements is fur
nished by a service consisting of one or more tl1rough trains made up 
at Jackson, Mich., and run to Buffalo via Detroit and Niagara Falls. 
These are composed of cars from four local trains which come to Jack
son from as many different directions. One train leaves Bay City at 
10.30 a. m. and is due in Jackson at 6 p. m. the same day; another 
from Ceresco, about 8 miles east of Battle Creek, is due to arrive half 
an hour later, having spent five and one-half hours on the way. A 
third train from Grand Rapids is due at 7 p. m., and the fourth leaves 
Battle Creek at 10.30 a. m., proceeds south,vest as far as Fairfax, then 
turns northeastward and runs to Jackson, the entire running time 
being scheduled as eight and one-half hot1rs. The through trains :for 
Buffalo are expected to leave Jackson about 9 p. m., or two l1ours 
after the last local is due. The distances traversed by these local 
trains range from 37 to 115 miles and their average rates of speed, 
including stops, :from (LS to 15.8 miles per l1our. 

SHIPMENTS OF CA.TTJ.E AND SHEEP IN TEXAS. 

The importance of the local shipments of cattle within the State of 
Texas is illustrated by figures covering practically all of the railroads 
of the State for the six months ending May 31, 1908. According to 
these returns the total number of cattle shipped during those n1onths 
was about 350,000 head, more than two-fifths o:f which were consigned 
to points within the State and less than three-fifths to points beyond. 
Of the 130,000 to 140,000 sheep received by railroad:;; in Texas during 
this period. four-fifths were carried beyond the State line. 

LIVE-STOCK MOVEMENT A.T KANSAS CITY. 

An illustration of live-stock movement through a large center is 
afforded by conditions at one of the chief markets. Of the total num
ber of steers received at the l{ansas City Stock Yards in 1907, 59 per 
cent came from the State of Kansas, 15 from Oklahoma, 11 from 
Missouri, 6 from Texas, and nearly all the rest from Colorado, New 
Mexico, and Nebraska. The s1nall part credited to Texas may be 
explained by the fact that Texas cattle are often sent to pastures and 
f eed lots in l(ansas, there to be fattened before shipment to the pack-

ing houses. 
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Of the sheep received at ICansas City, 29 per cent came :from Colo
rado, 22 from Kansas, 10 from Missouri, 9 :from Texas, and th~ rest 
from a number of other regions. This market was :furnished by 
Kansas with 67 per cent of the hogs received in 1907, by J\t!issouri 
with 27 per cent, Oklahoma 10, and Nebraska 5. 

The destinations of cattle shipped from Kansas City in 1907 were 
distributed over many States. }'Iissouri received 12 per cent, or more 
than any other State; I{ansas 10, Illinois 5, Iowa 4; a large number 
of other States received smaller amounts, and 15 per cent was con
signed to the various large markets. The number credited to each 
State does not include shipments to large centers, sucl1 as Chicago or 
St. Louis. 

RECEIPTS Al' LARGE MARKETS. 

At the :four largest cattle markets in the United States the average 
number .of cattle received yearly during 1905-1907 was 8,000,000 
head, of which the receipts at Chicago were 3,300,000; Kansas City, 
2,300,000; St. Louis, 1,300,000; and Omaha, 1,100,000 bead. Chicago 
js the largest market :for bogs also, an average of about 8,000,000 
head per year having been received there during the three years 
ending 1907. Markets whose receipts of hogs averaged in these 
years from 2,000,000 to 4,000,000 head per year included ICansas City, 
St. Louis, Omaha, and in 1905 Buffalo. 

The number of sheep received at Chicago during the three years 
ending 1907 averaged 4,600,000 per year. Omaha's receipts were next 
in size, averaging 2,000,000 bead; then came Kansas City, with 
1,500,000; then, for the two years ending 1906, Buffalo averag·ed 
1,300,000; and New York, 1,100,000. 

Receipts of calves were smaller than those of any other class of live 
stock, the average annual number at Chicago during 1905-1907 being 
400,000; at Kansas City, 260,000; at Fort Worth, 230,000; and for 
1905-6 at New York, 390,000. 

DISPOSITION OF CATTLE AND SHEEP. 

A live-stock center serves at least two important purposes: It is a 
meeting place for dealers, and it is also a place of slaughter on a 
large scale. The degree to which each of these two :functions is de
veloped at a given market is generally shown by the relative number 
of animals shipped as compared with the number received. A group 
of markets whose chief business is :forwarding cattle includes Denver, 
St. Paul, Buffalo, and New York, each of which shipped at least 70 
per cent of the number receiYed during 1905-6. 

Centers whose shipments during this period were less than 70 per 
cent but more than 50 per cent of the number received included 
Sioux City, Pittsburg, Philadelphia; Boston, and Baltimore. The 
largest cattle markets are in the class which slaughter more than 
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one-half of the nun1ber received. Besides Chicago, Kansas City, 
St. Louis, and On1aha, this third group included, in 1905-1907. 
Indianapolis, Fort Worth, Louisville, Cincinnati, and St. Joseph. 

The important centers which shipped out 50 per cent or more of 
the sheep received included, in 1905-1907, Louisville, Denver, St. 
Paul, Cincinnati, Omaha, and, in 1905-6, Pittsburg, Buffalo, Balti
more, and New York. Of the sheep received in 1905-1907 at Kan
sas City, 71 per cent were retained; at Chicago, 72; at St. Joseph, 
74; and at St. Louis, 85 per cent. 

RESHIPMENTS OF HOGS RELATIVELY SMALL, 

The combined yearly receipts of hogs at thirteen principal markets 
in the United States averaged 25,000,000 head in 1905-1907, and of 
this number 20,000,000, or 80 per cent, were retained for slaughter. 
At St. Louis 73 per cent of the hogs received during this period were 
slaughtered, at Chicago 77, at Omaha 93, and at Kansas City 96 

per cent. 
CATTLE EXPORTS. 

lviost of the meat animals exported :from the United States are 
cattle which are shipped principally through North Atlantic ports. 
The average number exported yearly from the United States in
creased from 139,000 during the fiscal years 1878-1882 to 514,000 
in 1903-1907, and the exports from the Atlantic coast grew from 
90,000 to 354,000 in the same time. During the year ending June 30, 
1908, Boston exported 107,000 cattle, New York 76,000, Philadelphia 
46,000, Baltimore 30,000, Portland, Me., 22,000, and Detroit 18,000. 
Exports of sheep and swine from the United States are relatively 
unimportant, their average value in 1903-1907 being only 4 per cent 
of the cattle exports. 

STOCK YARDS AND FEEDING STATIONS. 

FACILITIES. 

The facilities for handling live stock at large markets may be illus
trated by the capacity of the Union Stock Yards at Chicago. These 
yards in 1907 covered an area of 500 acres and contained 13,000 
inclosures. Separate accommodations, except at unloading and load
ing platforms, were provided for each kind of stock; sheep and hogs 
were kept in sheds of two or more stories each, while cattle occupied 
open pens, each holding :from one to several carloads. The inclosures 
at the loading and unloading platforms each held slightly more than 
one carload of stock. These yards could hold at one time 75,000 
cattle, 125,000 sheep, 300,000 hogs, and 6,000 horses and mules. The 
movement from one part of the yards to another was :facilitated 
by overhead viaducts and by miles of alleyways among the pens. 
The water system which supplied the pens had a reservoir holding 
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10,000,000 gallons and pun1ps whose daily capacity was 8,000,000 
gallons. 

In addition to the large stock yards, there are minor feeding sta
tions along the routes from local shipping points to large markets. 
The area deYoted to feeding purposes at tl1ese stations varies from 
small feed yards, where only l1ay and grain are furnished, to large 
pastures of 1,000 to 3,000 acres, such as are found at some points 
west of the l\ilissouri River. Facilities at feeding stations vary 
greatly. At some places scarcely more than a chute is available, 
while at others there are platforms and chutes for unloading and 
loading, pens for feeding and \Vatering, scales, and other appliances 
for handling the stock. 

HANDLING TRAFFIC. 

The time and labor required to unload live stock fro1n a train at a 
stock yard and to place the anin1als in a convenient location for sell
ing is an element in the cost of transportation. Live-stoclr trains are 
so run as to arrive at Chicago or other centers in time for the animals 
to be fed, watered, and weigl1ed before the morning market opens. 
On reaching the yards a train is stopped alongside a platform across 
which are a number of chutes. The distance between the gateways 
of pens is approximately equal to an average car length, so that 
each car door on one side of a train may be opposite a gateway, and 
the stock may be readily moved from the train across the platform and 
into the pens. As each car is unloaded a record is made of the num
ber of ani1nals as they enter the chutes, and another record is made 
when they are driYen from the unloading pens. These records in
clude also the names of the consignor and consignee, the numbers of 
cars and chutes, and other data necessary to identify the stock. Each 
consignment is kept separate as it is ch·iven from the place 0£ unload
ing along alleyways and over viaducts to the cattle pens, hog houses, 
or sheep barns, where the animals are fed and watered and where 
sales take place. 

The owner of stock is usually represented in the market by a com
m1ss1on man. Buyers may be divided into at least four classes. One 
consists of men employed by the local packing houses; another is 
purchasing for farmers and feeders; a third represents the exporters, 
and still another class consists of speculators or traders who buy 
cattle, classify, and sell them to packers, exporters, or feeders. By the 
middle of the afternoon the market is usually over, and the animals 
that have been sold for shipment are generally driven to the loading 
chutes and placed on trains which leave the same afternoon or night. 
Those purchased by local packing houses are promptly slaughtered. 

At Chicago the movement from cars through the chutes and pens 
to the alleyways beyond is estimated to average for all stock one 
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n1inute per carload. This includes counting the animals, making the 
required records, and waiting in tl1e unloading pen for a place in a 
procession of consignments moving through the adjoining alleyway. 
The actual movement from car to cl1ute requires little time, a train 
of 40 to 50 cars being unloaded easily within fifteen minutes. 

CHA.ROES FOB YARDAGE AND FEED. 

Charges at stock yards include two general items: One is the use of 
the yards, together with tl1e scales, and the other is the feed. In the 
l\Iiddle West a common rate for the first item, or " yardage," is for 
cattle 25 cents per l1ead, calYes 10, l1ogs 8, and sl1eep 5 cents. At 
Buffalo in 1908 "yardage and scale" was for cattle 15 cents, calves S, 
hogs 6, and sheep 4 cents. The stock yards in San Francisco grant 
free use of the yards for twenty-four hours after unloading. After 
the expiration of this time the charge for each twelve days or fraction 
thereof for cattle is 25 cents per head, hogs 6, and sheep 5 cents. 

The charge for feeding stock in a nu1nber of the larger stock yards 
in 1908 ranged from $1 to $2 per 100 pounds of hay, $1 to $1.50 per 
busl1el of corn, and 60 cents to $1 per bushel of oats. 

J\ilinor feeding stations fix rates for hay and grain not greatly 
differing from those in force at large stock yards. For pasturing 
sheep en route to the East from ,vyoming, Idaho, and Oregon the 
rates per l1ead at feeding stations ranged in 1908 from 0.5 to 1.5 
cents per day. 

SHIPPERS OB ATTENDANTS. 

In the absence of complete service at some unloading points over a 
given route it is necessary for attendants or "shippers in charge" 
to accompany stock trains to assist in unloading, feeding, watering, 
and reloading the animals; but on througl1 shipments between large 
centers, such as Chicago and Buffalo, it is not usual for shippers to 
accompany the stock. In the early days attendants ,vere n1uch 
more necessary than at present. "\Vhen cars ,vere overcrowded and 
the animals thrown down, one of the principal duties of the shipper 
was to aid then1 to their feet. 

• 

NUMBER 0.1!' UNLOADING POINTS ON A GIVEN ROUTE, 

Legal requirements are such that thirty-six hours may be taken as 
the 1naximum running time between feeding stations. From southern 
Idaho to Omaha tliree or four unloading points are usually necessary, 
one fron1 Omaha to Chicago, and one from that point to Boston or 
New York. From Chicago to Pittsburg the schedule time of im
portant live-stock trains on two routes, in July, 1908, was twenty
five to twenty-nine l1ours, and the average rates of speed fro1n 17 to 
19 miles per hour, including stops. Ji"'rom l(ansas City to Buffalo 
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via St. Louis and Detroit the time was fifty-six and one-half hours 
and the average rate about 18 miles per hour. For traffic moving as 
fast as this, unloading points could be nearly 650 miles apart. 

CARRYING CAPACITY OF R.\.ILROADS. 

NUMBER OF LIVE-STOCK CA.RS. 

The total number of live-stock cars owned by railroads in the 
United States in the year ending June 30, 1907, was 69,997. Besides 
these a considerable number were owned by private car companies. 
Tl1e average capacity of a stock car in 1907 ,vas 29 short tons, and 
the total for all the stock cars owned by railroads was 2,013,170 tons. 
This capacity is the weight of dead freight that the car is permitted 
to carry and not the weight of the live stock that can be comfortably 
loaded therein. 

DOUBLE-DECK CARS. 

Double-deck live-stock: cars V\' ere first used upon railroads in the 
United States before 1860. The advantage of a double-deck: car de
pends largely upon the size of the individual shipment. "'\Vhen a 
single consignment of small animals is large enough to load two ordi
nary single decks, the use of one double-deck car will be a saving to 
the carrier. Freight rates are frequently lower in double than in 
single-deck car.3. 

Of a total of 44,000 live-stock cars owned in June, 1908, by 17 prin
cipal live-stock carrying railroads, 7,800, or 18 per cent of the total, 
were fitted with double decks. If this percentage applied to the 
total number of stock cars owned by railroads in this country in 1907, 
there were then about 13,000 double and 57,000 single-deck cars. 

AVERA.CE CARLOADS. 

From reports of stock yards and railroads it is estimated that an 
average number of meat animals to the carload at ICansas City and 
Omaha is for cattle about 25, hogs in single-deck cars about 75, and 
sheep about 120 per deck. Allowing as an average 25 cattle per car, 
the 57,000 single-deck cars owned by railroads in 1907 ,vould carry 
at one time 1,425,000 head, and the total weight of these cattle, at 
955 pounds per head, would be 680,000 tons, or 41 per cent of the 
total dead-weight carrying capacity of the cars. If 680,000 tons of 
dead freight were substituted for the same weight of live stock, only 
23,000 instead of 57,000 cars would be required. Taking as an aver
age number of sheep 120 per deck, the 57,000 single and 13,000 double
deck cars would carry at one time 9,960,000 head of sheep, which at 
an average of 100 pounds per head would weigh 498,000 short tons. 
The full capacity of these cars being 2,013,000 tons, the equivalent 
in dead freight to 70,000 carloads of sheep could be carried on 17,000 
cars, thus saving 53,000, or 76 per cent, for other service. The 70,000 
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cars, if loaded with hogs o:f an average weight of 220 pounds and 
nu1nbering 75 head per deck, would contain the equivalent of only 
24,000 full carloads of dead :freight. 

RAILROAD FREIGHT CI-IARGES. 

The first railroad :freight rates on live stock ,-rere quoted in dollars 
per car, regardless of the weight or number of the animals carried. 
Tl1is method of charge l1as been blan1ed for much of the trouble due 
to crowded cars, but with the establishment of charges depending 
upon weight, dealers have no longer much inducen1ent to load too 
many animals in one car. From Chicago to New York, as early as 
1879, rates on live stock were quoted in cents per 100 pounds, and 
nine years later rates from the ~Iissouri River to Cl1icago and St. 
Louis were cl1anged in tl1e same way. In 1908 the rates over most of 
the leading routes east of the Rocky l\Iountains were quoted in cents 
per 100 pounds. '\Vest of the Rocky l\Iountains and over routes from 
the southwestern ranges through Denver northward in 1908 rates 
-n~ere still expressed in dollars per car . 

CATTLE IN 1908. 

For a large number of shipping points and destinations the prin
cipal items of transport cost £or cattle f1·om Texas ranges to Chicago 
via Montana are shown in the statement below. 
Prlncipal itenis in the average cost per head of n1oving steers frflnt, Texas 

to ranges in Mo1ita·na, North Dakota, and South Dakota, ana thence to 

Chicago, June, 1908.0 

Item of cost. Low. High. 

STOCK CATTLE. 

S0.05 $0.25 
2.86 3.91 
.17 .23 
• 06 .06 

. 05 • 26 

Trailing (driving) from ranges to local sbipping points, Texas •••••..•..••••.••••.••. 
Freight, Texa.s to Montana., North Dakota, and South Dakota, at 3100 to 3137 per car. 
Feed en route at S2 per car at each of three or four unloading points ••••••• .••....••. 
Shippers in cha.rga, estimated n.t S2 per car ..........................•.....•.•...•••••. 
Trailing from railroad station to ranges, Montana, North Dakota, and South Duota.. ___ ,_ __ 

Total of items given, Texns to Montana, North Dakota, and South Dakota •••.. 

BEEF CATTLE. 

Trailing, ranges to shipping points, Montana, North Da.kota,n.nd South Dakota .•.••. 
Freight, Montana, etc., to Chicago, at 35 cents to 00 cents per 100 pounds ....•..•••••. 
Feed en route with an nssumed n.verage of $2 per car at two to four un1oading points . . 
Shippers in charge, estimated at S2 per car .....................................•••.... 
Switching charges, Chicago, at S2 per car .....................................•..•.... 
Feed, stock yards, Chicago ...•••• . .••.............•..... ....... • .. • • •. •. • • .. • • • • • • • • • • 
Yardage at Chlcago ........•.•..••.....•...................•......•.................•.. 

8.19 4.70 
I===~== 

. 05 • 25 
8.85 7.26 
.16 .32 

. 08 . 08 

.08 . 08 

. 25 .25 

.25 .25 
1----1---

Total, Montana, etc., to Chicago •....••....•.........••............ • •.....•. ••••• l===t=== 
4.72 8.49 

13.19 Total, Texas to Chicago via Montana, etc •••...••....•...••••..••.•....••...••.. 7.91 

"The estimates or cost from Texas to ?t1ontana, etc., apply to stock cattle averaging 35 
bead per 36-foot car, and the estimates of cost from Montana, etc .• to Chicago apply to 
the same cattle after they have attained an average weight of 1,100 pounds each and 
average 26 bead per car. 
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The average cost per head of shipping steers over a particular 
route is given by one 0£ the prominent cattlemen 0£ northwestern 
Texas as follows : 

Per bead. 
Freight from Texas to Fallon, lfont., $125 per car, 40 head per car ____ $3. 125 
Hay, $8 per car____________________________________________________ . 20 
Shipper in charge, $2 per car________________________________________ .05 
A ,erage losses in transit, $5 per car--------------------------------- . 125 

Total, Texas to Fallon_________________________________________ 3. 50 
Cost l\lontana to Chicago, including freight, hay, shipper's expense, 

and yardage----------------------------------------------------- 5. 90 

Total, Texas to Chicago, via Fallon, l\iont_______________________ 0. 40 

For transporting steers from northwestern Texas to feed lots west 
0£ the ~Iissouri River and, after fattening, to London, England, via 
Chicago, the following estimates are made: 

Principal itenis in the average cost per head of nioving steers fron-1, Te:»as to 
feed lots in Kansas, Colorado, and Oklalzonia, and thence to London, Eng
land, June, 1908.a 

Item of cost. Low. High. 

STOCK CATTLE. 

Trailing, ranges to shipping polnts in Texas ........•.................... . .....• •..... 
Freight, Texas to feed lots in Kansas, etc., at 826 to S78 per 86•foot car .......... ····-· 
Feed en route at one to three unloading points, at an assumed average of $2 per car. 
Yardage at station near feed lot .... ....... .......................... ....... . ......... . 
Unloading at destination and driving to feed Jot . ..•..••.••.•.. ••..•.• _ .............. . 
Shippers in charge .................................................................... . 

&0.05 &0.25 
. 87 2.60 
.07 . 20 
.00 .25 
.05 . 05 
. 05 .07 

1---1---
Total, Texas range to feed lots in Kansas, et.c . ..••••• ··-·· · ················· .... 1.09 3.42 

BEEF CATTLE. l===I=== 

Driving from feed lot and loading on car ........... . •. •... .•• ••. •.. ...•..• •....•.. . ... 
Freight, feed lots in Kansas, etc., to Chicago, at 'J:l to 55 cents per 100 pounds •....•• • 
Feed en route at two or three unloading points; assumed average, $2 per car ....... . 
Shippers in charge; assumed average, 62 per car .................. . ................•.. 
Switching charge, Chicago, at 62 per car ....... . ....... •. •................. . .........•. 
Yardage and feed at Chicago ........ . ........... . ......... . .... . . ................. ·- . . 

Total, feed lots in Kansas, etc., to Chicago . . . . ...... . ....... ....... ... . ........ . 

Freight, New York to Chicago, at 28 cents per 100 pounds •. •••.. .• ...••••. •.•... . .. •.. 
Feed en route at one unloading point .. •••...•. .• ..... •• .•.•••••••....••...•. . •...•• •. 
Feed at Ne,v York .................. . ..... ... . . .. . . . ....... .. .... .. ..... ... ..... ...... . 

Total, Chicago to New York . .•..•... .. • .• ••..• ••• ...•. •••.•• •. •••.. .••.•.. •. .... 

Ocean freight, New York to London ......... . .......... . . ......... . ... . .... . ........ .. 
Hay, 14 days, including 3 or 4 days at London •....• .. .•••• •••• •• •••..•• . • •.••••....... 
Sh.i ppers in abarge ...• . ... ..... . ..........•.. .. . .... . •• .•••.•••..• _ .. ....••••....... .• . 

Total, New York to London ................. ................ . ...... . ........... . 

Total of items specified, Texas range to London . ...... .. . . ..................... . 

. 05 
3.88 
.20 
. 20 

.10 

.50 -
4.43 

3.60 
• 26 
.25 

4.00 --
6.60 
2.60 
. 60 

9.60 

19.12 

. 06 
6.88 
.so 
. 20 
.10 
.60 

8.03 

8.50 
.40 
.60 

4.40 

7.20 
4.60 
. 60 

12.80 

28.15 

"'The estimates of cost from Texas to feed lots apply to stock cattle averaging 30 bead 
per 36-foot car ; and the estimates of cost from feed lots apply to the same cattle after 
they have attained an average weight of 1,250 pounds and average 20 bead per car. 

1-67563-YBK 1908.---16 
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SHEEP IN 1008. 

From Texas and New ~Iexico to feeding grounds in Colorado an<l 
l{ansas, thence to Chicago, the total cost of moving sheep, including 
trailing, -freight, feeding, and shipper::;' wages, aYerages 50 cents to 
$1.50 per head; and the additional cost to New York, from 35 to 45 
cents per head. 

IIOGS IN 1908. 

The cost of moving live l1ogs, weighing about 200 pounds eacl1, 
frorn far1ns in Illinois, Indiana, "\Visconsin, l\Iissouri, Iowa, l\Iinne
sota, and Soutl1 Dal{ota to Chicago i11cludes the following iten1s: 
Hauling in wagons from farm to shipping point, 20 cents per head; 
freight, fron1 20 to 70 cents; shippers' wages, feed, yardage, and simi
lar items, 30 to 60 cents; making a total of 70 cents to $1.50 per head. 

OCE.\N TR..~NSPORTATION. 

LOSSES ON SHIPBOARD. 

Since 1891 cattle shipping across the Atlantic from the United 
States and Canada l1as been attended witl1 comparatively sn1all loss. 
In 1892, out of 98,731 cattle shipped to Europe from Montreal, 64:6, 
or about seven-tenths of 1 per cent, were lost at sea, and in the fol
lowing three years the percentages of loss grew less. The number 
lost in any one voyage was rarely more than three or four. 

The rate of insurance in 1908 on cattle shipped from New York to 
England was quoted at 011e-fourtl1 of 1 per cent, of wl1ich one-tenth 
of 1 per cent was on account of tl1e risk due to the sl1ip's chance of 
being lost, and three-twentictl1s of 1 per cent for the risk of tl1e cattle 
dying in transit. 011 tl1is basis it n1ay be assun1ed that the aYeru.ge 
loss of cattle on tl1e trans-Atla11tic routes is less than 5 in every 2,000 
shipped. Prior to the cstablishn1ent of satisfactory slearnship facili
ties and to the present Government inspection, insurance rates on 
cattle, according lo a pron1inent N c,°', York exporter, Yaried from • 
2 to 10 per cent, thns indicating that tl1e losses in tl1ose days wero 
from eight to forty ti1nes as great as at present. 

FREIGIIT COSTS FROM TIIE UNITED STATES, 

Ocean freight rates in 1908 from tl1c United States to England 
were quoted at $G to $7.20 per head for cattle, and i2 cents (3 shil
lings) per head for sheep. T,venty years ago, according to an exporter, 
rates 011 cattle reached $9.60. The actual rates paid are subject to 
private contracts, the tern1s of wl1ich are not usually n1ade public. 
Other items of cost of ocean transportation are attendants' wages and 
feed for il1c stock. En route fro1n Ne,v York to England the fore
man of attendants is paid about $50 or $60 per trip, experienced 
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hands from $25 to $30, and inexperienced men often no money wages, 
their passage being earned by work on shipboard. Sometimes, how
ever, the exporter pays at the rate of $3 per man to secure these men 
througl1 shipping agents. The total cost of labor from New York 
to London or Liverpool is estimated at 50 or 60 cents per head for 
cattle and about 10 cents per head for sheep. Enough hay is provided 
to feed the stock throughout the ten or eleven days on the ocean and 
for several days at the landing place in England. 

RATES FROM ARGENTINA. 

Before the United Kingdom prohibited the importation of cattle 
from the River Plate freight rates from Argentina to England some
times reached as high as $28.50 per head and as low as $16.80. Dur
ing the few months in 1903 when the quarantine was suspended in 
England rates ranged from $18.32 to $22.58 per head. 

Unfavorable conditions, sometimes involving serious loss, are re
ported to have existed on the long voyages from Argentina to 
England before this traffic was stopped. With improved accommo
dations, however, many of these difficulties might be overcome, but 
long voyages necessarily require more food and greater cost for 
attendance than the short ones from Uni.ted States ports to London 
or Liverpool. 

ECONO:l\'IY IN TRANSPORTING MEAT RATHER THAN LIVE ANIMALS. 

RAIL. 

It costs the carrier less to transport a given amount of meat· than 
the live animals necessary to produce that meat. Seven carloads of 
live cattle yield on an average 5 minimum carloads, 20,000 pounds 
each, of fresh beef, or 2 carloads of 49,000 pounds each. Packing
house products other than fresh meat are carried in still larger loads 
and the saving to the carrier as compared with live-stock transporta
tion is correspondingly greater. 

From Chicago to New York in 1908 the freight and other ex
penses of the road on an export steer of average weight (1,250 
pounds) were $4 to $4.40, while the freight on the average amount of 
fresh beef yielded by the animal, 700 pounds, would amount to only 
$3.15, not including the expense of icing. From Kansas City to New 
York the corresponding difference between live and dead freight is 
still greater, amounting possibly to $2.25 or $2.50 per head. 

OCEAN. 

The total cost of shipping a live steer from Chicago to Liverpool, 
including freight, feed, and attendance, is estimated at $13.60 to 
$16.70, or considerably more than double the cost of shipping the 
average weight of fresh beef yielded by the animal. 
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It might be assumed from these striking contrasts that native 
American legumes and grasses had been sadly neglected, but tl1is is 
far fron1 the case. The evidence is overwheln1ing that Old World 
plants as a whole are more aggressive, occupying the land or retaining 
their hold on it in a Yvay that fe\V American species do. This ability 
to occupy the land to the exclusion of other plants is a quality of 
fundamental importance whe11 a crop is sown broaclcast, as are most 
legumes and grasses. Unfortunately the same inherent quality makes 
numerous Old ,v orld plants pernicious weerls, for nearly all of our 
serious v\'eeds have come fron1 across the seas. If examples are 
needed one need only recall quack-grass, ,vild garlic, Canada thistle, 
ox-eye daisy, field bindweed, orange ha"-k"·eed, .Johnson grass, sorrel, 
,vild n1ustard, and wild oats, not to mention about fifty others. 

1'he ... \.n1erican riemisphere l1as contributed n1any of the most 
important plants to agriculture. Indeed it is difficult to imagine 
agriculture ,vithout them. Among then1 are corn, cotton, tobacco, 
potatoes, beans, sweet potatoes, tomatoes, cassava, stra\vberries, pea
nuts, and pumpkins, but without exception all of these 1nnst be so 
cultivated as to eliminate tl1e competition of weeds. This consid
eration would tend further to show that the most hopeful source of 
ne,v forage legu1ne.s is the Old ,v orld. 

CONDITIONS AFFECTING THE SEARCil FOR NE\V SPECIES. 

Viewing the United States as a whole, it is only the northeastern 
fourth and the Pacific coast that present considerable si1nilarities 
in climate to the different parts of Europe. The sen1iarid regions 
and tl1e Soutl1 l1ave qualities of climate tl1at are for the most part 
absent in Europe. We should, therefore, expect that forage crops 
of European origin would scarcely be adapted to these regions, ,vhich 
in a large measure has proved true. For these sections our forage 
crops have come largely from regions of sin1ilar clin1ntes. It n1ay 
also be l)ointed out that there are such pronounced differences in cli-
1nate bet,veen Europe and most parts of 1\n1erica tl1at a nu1nber of 
important European leguminous crops l1ave never been found useful 
here, or at least only in extre1nely limited sections; an1ong then1 are 
sainfoin, serradella, lupines, horse beans, and sulla. 

The importance of these considerations lies in the fact that there 
are in1mense regions in the Old ,v orlcl ,v itl1 cli1nates totally diil'erent 
from Europe, but wl1ich closely approxin1ate 1)arts of our clo1nain, 
so that tho result of European experience with any such plant is no 
satisfactory criterion of ,vhat it will do in appropriato localities in 
this country. There are many reasons to make us believe that n1uch 
of ngricultural value will yet come out of these regions. Indeed, it 
i s not too n1uch to say tl1at this is year by year proving to oo the case. 
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COMPARISON OF CLIMATIC CONDITIONS. 

W'hen two regions on different hemispheres possess similar climates 
there is nearly always a similarity in their native vegetation, and 
it is a demonstrated fact tl1at many of the plants native to one 
of the regions find themselves perfectly at home in the other. Cali
fornia conditions are markedly similar to those of the Mediterranean 
region, so that it is no surprise to find more than fifty plants from 
the latter region that thrive in California with marvelous vigor. 
It is conservatively estimated that over 75 per cent of the forage 
on the California range lands is made up of J\tiediterranean immi
grants, mostly annuals, such as wild oats, bur clover, alfilerilla, brome
grasses, fescues, ,vild barleys, and many others. 

The Great Basin and the Columbia Basin resemble California in 
one marked respect, namely, that the summers are dry and the winters 
,~et. Indeed, the principal difference from California lies in the 
colder winters. The difference has not prevented the introduction 
and rapid spread of most of the European annuals now so conspicu
ous in California. It is really little short of amazing how rapidly 
and extensively some of these plants have occupied the range lands 
at the expense of the native vegetation. 

The conditions in Arizona are not very favorable to the plants that 
ha1'e found California conditions so congenial, with the exception 
of alfilerilla. .Arabia of all Old World regions is most like Arizona, 
and from there if anywhere we should expect plants adapted to Ari
zona conditions. 

vV estern -nr ashington and western Oregon closely approximate in 
climate the British I sles, and practically everything that thrives in 
the one region is at home in the other. 

The Middle and South Atlantic States are similar to Japan and 
China in climate. It has long been recognized that all Japanese 
plants, especially ornamentals, thrive in this region perfectly. A 
nurriber of them are so at home, indeed, that they have literally taken 
to the woods and behave as natives ; witness the Japanese honeysuckle, 
Japan clover, ailanthus, Paulownia, and the recently introduced Chi
nese violet. 

The cotton States evidently have much in common with India and 
southeastern Asia, whence we have obtained cowpeas, crab-grass, 
Bermuda grass, velvet beans, and many weeds, and to a less degree 
with Argentina, where rescue grass, carpet grass, paspalum grass, and 
a number of common southern weeds are native. 

Of late years there has been increasing evidence that the high plains 
of northern Texas resemble the highlands of India. At least prac
tically every plant introduced from the India highlands has succeeded 
better in the Texas Panhandle than elsewhere in the United States. 
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The Great Plains region lying east of the Rocky Mountains and 
west of the one hundredth meridian finds its nearest parallel in 
climate in Asia, whence we are most likely to obtain better forage 
crops resistant to cold or drought, or botl1. The task is far from easy, 
as very few of the native forage plants of central Asia have ever been 
grown under cultivation even in their native land. This is the region 
that gave us alfalfa, so we haYe good reason to expect that other valu
able f orage plants will be found there. 

POSSIBILITIES NOT LL)fITED. 

It must not be forgotten tl1at over mucl1 of the regi.ons referred 
to forage crops, as such, have scarcely bee11 gro,vn. Wl1ere the popu
lation is dense, domestic anin1als have been fed largely on the refuse 
of plants grown for human food. Until they were grown in this 
country agriculturists were acquainted with cowpeas, soy beans, 
sorghums, and millets principally as crops for human consumption. 
In this country they have all become important, but mainly as forage 
crops. In the parts of Asia where the population is sparse, animals 
are fed aln1ost wholly on native meadows and pastures, so that the 
Yalue of tl1ese forage plants under cultivation yet remains largely to 
be determined. 

Broadly speaking, the searcl1 for legun1es fitted to the semiarid· 
States must be in sin1ilar regions in Asia and, perhaps, northern 
Africa; and for those suited to our Soutl1ern States the search 
n1ust be n1acle i11 India, China, and, to a less degree, South 
Africa. In all of these regions there yet remain hosts of legun1es 
to be tested agriculturally. The possibilities are by no n1eans 
confined to obtaining new species, as the results of recent years' work 
l1ave disclosed the existence of numerous varieties of such old crops 
as alfalfa, clover, soy beans, co,Tpeas, vel,,,.et beans, bur clovers, 
vetcl1es, and others "hich have been for the most part heretofore un
known in this country. A number of these have already proved to 
be distinct acquisitions to A1nerican agriculture. 

During the past ten years tl1e Departn1ent of Agriculture has tested 
no less than 187 sp€cies and 800 varieties of legumes as forage, mostly 
ne,v things obtained by the Office of ]Toreign Seed and Plant Intro
duction. Tl1is ,vas not n1erely a miscellaneous lot of species gathered 
as a collection, but there ,vas definite reason to bclie,e that each 1night 
prove o:f value. Out of these only a small proportion has proved to 
be useful or pro1nising to An1erican agriculture. Tl1e more impor
tant are discussed in the follo,ving pages. 

THE LYON BEAN. 

One of the very important legun1es for F lorida and the sandy soils 
of the South Atlantic and Gulf coasts is the Florida velvet bean, 
which has been known in Florida for more than fifty years. The 



Yearbook U. S Dept of Agriculture, 1908 
PLATE IX. 

FIG. 1.- LYON BEAN ( MUCUNA LYONI ) GROWING O N A TRELLIS AT BILOXI, MISS., IN 1908. 
[The clu-,ten:. of pods nre from 2 to 4 feet long.) 

F IG. 2.- A PATCH OF Kuozu (PUERARIA THUNBERGIANA ) GROWING AT WASHINGTON, D. C. 

[These plants were cut down to the ground in the ~pring and ihe illui-.tration represents the 
growth of a single senson. The mn:-s is nbout 5 f<.et high.] 
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FIG. 1.- FIELD OF BRABHAM COWPEAS GROWN AT ROGERS

VILLE, TENN., IN 1908, 

[Nott! the great abundance of pods.) 

FIG. 2. - THE TOP PORTION OF A SINGLE T ANGIER 
PEA PLANT ( L ATHYRUS TINGITANUS) WHICH 
GREW TO A H EIGHT OF 9 FEET. 

PLATE X. 
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FIG. 1.- FIELO OF AOZUKI BEANS ( PHASEOLUS ANGULARIS) GROWN AT ARLINGTON FARM, 

VIRGINIA, IN 1908. 

[Yield 0f seed, 26.4 lmsbels per acre.] 

F IG. 2.- F IELO OF ADZUKI B EANS ( PHASEOLUS ANGULARIS) GROWN AT ARLINGTON FARM, 
VIRGINIA, IN 1 908. 

l Yidd of ,eed, :!i.3 l.lllshel~ per acre.] 
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PLATE XII. 

F IG. 1.-BONAVIST ( D OLICHOS LABLAB) GROWING WITH CORN AT A RLINGTON F ARM, 

VIRGINIA, IN 1907. 

F IG. 2.- BONAVIST \ D OLICHOS LABLAB) GROWING WITH CORN AT A RLINGTON FARM, 

VIRGINIA, IN 1 908. 

[The c·orn wns beaten do\\ n by n i,torm, so that the field ii- nlmost entirely bona \'ist.] 
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original source of this bean is unknown, and it has never been 
obtained through any foreign source, notwithstanding that a goocl 
deal of this seed was long ago distributed throughout the world by 
the Department of Agriculture· and others. During the past two 
years an acti,Te search was n1ade to obtain otl1er species of Stizolo-· 
bium to test in comparison with the Florida velvet bean, and there 
have been secured from various sources, principally southeastern Asia, 
no less than eight distinct varieties or closely related species. Three of 
these have been grown in comparison with the Florida bean at many 
different places; the remainder at but a few places, owing to the small 
an1ount of seed. Tl1e Florida velvet bean is used primarily as a pas
ture plant, cattle being turned into the fields late in the season when 
the crop of pods is mature or nearly mature. 

Other things being equal, the best species or variety would be tl1at 
which produces the largest amount of pods and seed. In this respect 
tl1e Lyon bean (Stizolobium lyoni) has thus far proved lo be superior 
to the Florida velvet bean. This species was described from the 
Philippine I slands, and 1 pound of the seed was received in 1907 
from l\,Ir. ,v. S. Lyon, of 1tlanila, who discovered the plant. From 
the Florida velvet bean this plant is distinguished by having rather 
broader leaflets, in which the surface is not plane, but more or less 
billowy; by havn1g ,vhite instead of purple flowers; by l1aving the 
pods coYered with sl1ort, white, appressed hairs, instead of the black 
velvety hairs of tl1e Florida bean; and by having the seeds white and 
mucl1 n1ore co1npressed than those of the I-<"'lorida bean. The impor
tant points, however, from an agronomic point of view are that this 
bean is somewhat earlier and produces much more seed. Judging by 
its behavior during the past two seasons, this species is quite certain 
to replace the Florida velvet bean as a forage crop. As it is hardly 
proper to call this a velvet bean, the name "Lyon bean" has been 
adopted. (See Pl. IX, fig. 1.) 

In this connection it may be interesting to note that two other 
varieties of Stizolobiurn, S. P. I. No. 21952, from Buitenzorg, Java, 
and S. P. I. No. 22463, :from Saharanpur, India, have white 
seeds, very much like the Lyon bean, but in each case there is a small 
dark spot at one end, and both have purple flowers. Neither of these 
species-is nearly equal to the Lyon bean as a forage crop, notwith
standing the close similarity of the seeds. 

KUDZU. 

Kudzu (Pite>·aria thunbergiana, Pl. IX, fig. 2) is a larg·e-leaved, 
woody, leguminous vine, native of Japan. For many years it has been 
more or less grown in the United States as an arbor plant, for which 
its extremely rapid growth, dense leafiness, and attractive foliage well 
fit it. Its limited horticultural use has indicated that it is hardy as far 
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north as Nova Scotia and that it also succeeds admirably in Florida. 
It is not drought resistant and therefore is adapted mainly to the 
more humid States. Mr. David Fairchild reports that in Japan it 
is allowed to grow mostly on rough land or cliffs which do not permit 
of cultivation. The herbage is there gathered and used as green feed 
for cows. 

The Japanese also utilize the plant in other ways. From the thick 
roots is extracted a starch of unusually fine quality that is used prin
cipally for confectionery. The fiber of the stems is also used in mak
ing a sort of cloth of coarse texture for wrapping purposes, some 
of which is imported into this country under the name "grass 
cloth.'' 

The kudzu is an extremely vigorous grower, well-established plants 
growing numerous running branches to the length of 40 feet a season 
at ,;v-ashington, D. C., and 75 feet in Florida. These branches root 
readily at the joints, especially where they are covered with a little 
soil. In this way additional plants can very easily be obtained. 

So far as is known, the kudzu has never ripened seed in this coun
try, although it blooms in Florida. Seed, however, is obtainable 
from Japan. When grown from seed the plant the first year makes 
prostrate branches 6 to 12 feet long, and during the second season the 
growth is much greater. It is not until after the second season that 
the plant is strong enough to make anything like its maximum growth. 
1'nile Mr. Fairchild suggested, as long ago as 1902, th~ advisability 
of testing kudzu as a forage plant in waste places, this does not seem 
to have been done until recently, when several investigators reported 

results. 
Samples of kudzu hay from Florida were exhibited at the James-

town Exposition in 1907. One Florida experimenter states that kudzu 
makes at least double the growth of the Florida velvet bean, and that 
the hay is much more easily cured. Cattle eat the green leaves readily. 
When cut and cured for hay, horses are fond of it. While if grown on 
level ground it is possible to cut the kudzu for hay, it seems alto
gether likely that its value will be primarily as a permanent pasture 
plant, especially on lands too rough or too poor to till. 

Judging from the growth of the plant at many places, it would 
seem to be entirely practicable and profitable to plant it in two or 
more pasture fields, grazing in rotation. ,vhere such plantings are 
made, the plants should be set out at intervals of 15 or 20 feet each 
way. Where seed is used it will be advisable to start the plants in a 
bed and then transplant them when they have attained sufficient 
growth. From a single plant any n11mber of rooted cuttings can 
easily be obtained by layering. If the land is brushy that is really 
an advantage, as kudzu grows better when supported above the 

ground. 
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In a number of parts of the country stock raisers have become 
very much interested in the possibility of utilizing this plant on 
poor or rocky land, and numerous experimental tests are under way. 
It would seem to be the part of wisdom for anyone in experimenting 
with this to con.fine his first test to a small area. It is very doubtful, 
indeed, whether land that can be profitably tilled should be planted 
with this vine, as on account of the large woody roots it would be 
somewhat expensive to remove in case it were not found altogether 
desirable. No data are at hand regarding the yield per acre of 
starcl1 from the roots, and it is problematical whether the yield of 
roots and of fiber would pay for clearing the land. 

GUAR. 

Guar ( Oyamopsis tetragonoloba) is an East Indian annual legume, 
the seed of which was first obtained by the Department of Agricul
ture in 1903. It is very different. in appearance from any other 
legume grown in this country. From an agricultural standpoint it is 
especially promising on account of its great drought resistance and 
prolific seed yield. With sufficient moisture it grows to a height of 
5 or 6 feet, but under arid conditions only 3 to 4 feet. It is the 
most drought-resistant annual legume yet obtained. At Chico, Cal., 
a fine crop was produced without irrigation and without a drop of 
rain from the time it was planted until nearly mature. During the 
whole season it showed no suffering from the drought, which seriously 
affected adjoining plots of Ka.fir corn and of sorghum. In Texas it 
has also demonstrated its high drought resistance. 

In India the plant is grown both for green forage and for the 
seed, which, according to Duthie, is used mainly to fatten cattle. 
The seeds are somewhat pungent in taste, but highly nutritious, con
taining over 32 per cent of protein. Some Hindu tribe.s also use the 
green pods as a vegetable after the manner of string beans. 

Guar is very prolific, a single plant grown at Chico producing 260 
pods. The yield in India is stated to be about 13 bushels per acre. 
Small plots in this country have shown a considerably greater yield, 
as the ratl1er crude methods of Hindu agriculture would lead us to 
e.xpect. Owing to the upright habit of the plant and to the fact that 
the ripe pods are broken open only with difficulty, guar can readily be 
harvested with a binder and thrashed. 

There are many varieties, some of them with single stems ; others 
branched from the base. The upright-growing varieties are prefer
able, at least from a seed-producing standpoint. Some of the varie
ties have much larger seeds than others, and on this account are more 
desirable. 

In regard to its palatability to live stock, the evidence is thus far 
somewhat conflicting. At the Oklahoma experiment station the 
cattle ate the straw readily after the seeds had been thrashed out, 

• 
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notwithstanding that it was decidedly coarse and the leaves had 
fallen. ~lost experin1enters report that tl1eir mules and cows eat it 
as well as cowpeas. Mr. G. A . Schattenberg, of Boerne, Tex., found 
that his sl1eep ate it readily, and he regards it as an exceedingly 
valuable plant for pasture. A few experimenters have had less 
satisfactory experiences, in some cases the animals absolutely refusing 
to eat it. The mixed results would lead to the belief that most ani
mals will acquire a taste for it, as animals commonly refuse a new 
forage at first. Its use in I ndia certainly confirms this idea. 

Guar requires a long season and considerable heat to mature. I t 
is likely tl1at it will prove valuable in dry farm1ng in the south
,vestern portion of the United States, especially where it is too dry 
for any other legume to succeed. I t is practically certain that the 
cowpea is to be preferred wherever it will grow, but the guar is very 
much more drought resistant. 

TANGIER PEA. 

The Tangier pea (Lathyrus tingitanus, P l. X, fig. 2) is a native of 
North Africa. In a general way it resembles the garden sweet pea and 
has been grown to a slight extent as an ornamental :for more than one 
hundred years. As a forage crop it was first cultivated by Dr. L. 
Trabut in Algeria with very gratifying results. It has been exten
sively tried in this country in the Pacific States and in the South in 
comparison with common vetch, which, under favorable conditions, 
it far outyields. Some fear has been expressed tl1at this plant might 
prove harmful to stock, as a number of species of Lathyrus arc con
sidered poisonous, at least under certain circumstances. Doctor 
Trabut, however, has never experienced ill results in :feeding it, and 
in a number of places in this country it has been fed quite l argely 
with only :favorable results. Tl1e Tangier pea has been :found not 
,Yell adapted to the drier portions of the P lains region. ...-\.s a crop 
its final place in An1erican agriculture will depend upon its ability 
to con1pete "~ith Yetch, but it is doubtful whether the seed can ever 
be raised as cheaply as that of common vetch. 

SIBERIAN ALFALFA. 

The explorations o:f Prof. N. E . Hansen in Siberia have brought 
into pro1ninence the yellow-flo"·ered alfalfas native to that region 
and whicl1 flourish under excessively severe conditions o:f cold and 
drought. Fron1 the similarity o:f this region to that o:f ,vestern lVlon
tana and the Dakotas it was only reasonable to believe that these 
alfalfas would proYe to be well adapted to those States, which the 
tests as :far as conducted verify. Unfortunately, tl1ese yellow-flo,vered 
alfalfas do not have so uprigl1t a habit as ordinary alfalfa. Son1e 
recent critical studies, 110,vever, have proved beyond doubt that 
several hardy strains o:f alfalfa differing but little in appearance from 
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ordinary alfalfa owe their hardiness to the fact that they are hybrids 
between ordinary alfalfa and one of the yellow-flowered alfalfas. 
This fact is of great interest and importance, as undoubtedly breed
ers will develop by similar hybridizations superior hardy alfalfas 
adapted to our coldest and driest States. Thus far the hybrids ob
tained are all the result of crossing 11/ edwago sativa with 11/. f alcata, 
but in Siberia there are at least two other yellow-flowered species, 
1ll edicago ruthenica and 111. platycarpa, both of which possess de
sirable qualities and which have recently been obtained by Professor 
Hansen. It is not too much to hope that hybrids with these species 
will result in varieties of additional value. This is one of the most 
hopeful lines of inquiry in the search for better legumes adapted to 
our cold and arid States. 

MOTH BEAN. 

The moth bean (Phaseolus aconitifolius) is an annual legume, na
tive of India, where it is grown principally for its seeds, which are 
used as human food. In habit it forms mats 2 to 3 feet in diameter 
and 12 to 18 inches high, with very numerous viny branches, the lower 
ones lying prostrate on the ground. This bean has proved to be 
exceedingly well adapted to the conditions in the Texas Panhandle, 
,vhere in many ways it is superior to the cowpea. The prostrate habit 
and immense a1nount of foliage enable it to cover the ground so com
pletely that there is practically no evaporation of water from the 
soil. The very viny branches and the persistency with which the 
leaves are held make an unusually fine quality of hay, which stock of 
all kinds eat greedily. No difficulty has been found in mowing this 
plant if cultivated in rows, as is usually necessary in semiarid regions, 
and the mower is started under the first plant. 

The yield per acre during tl1e three years in which it has been under 
tr ial averages about 2 tons, fully equal to that of the cowpea and 
superior in quality. Under favorable conditions the pods are pro
duced in large numbers and show no tendency to shatter. The roots 
are remarkably well provided with tubercles, indicating that the 
plant is a very -efficient nitrogen gatherer. So far as can be ascer
tained in limited experience with it, it is somewhat more drought 
resistant than the cowpea, with which crop it will necessarily compete 
agriculturally. It seems reasonably certain that this plant will be
come of considerable use in southwestern Kansas, western Okla
homa, and the Panhandle of Texas. Wher e the rainfall is greater 
comparative experiments indicate that the cowpea is distinctively 
preferable. 

ADZUKI BEAN. 

The adzuki bean (Phaseolus angularis, Pl. X I ) is a native of south
eastern Asia, being largely grown for human food in China and 
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Japan, and to a less extent in India. Tl1e plant is erect growing, 
leafy, and strictly "bunch" in habit, growing 1 to 3 feet in height 
according to variety and soil. It possesses root tubercles in great 
numbers and is probably very efficient as a nitrogen gatherer. Tl1e 
numerous varieties are distinguished most markedly by their different 
times of maturity and by the color of the seeds, which may be yellow, 
brown, red, gray, or variously mottled. For several years this plant 
has been tested as a hay plant, but it does not possess sufficient ability 
to fight weeds to enable it to compete with the cowpea. "When grown 
in cultivated rows, however, it has produced very heavy crops of seed, 
up to 40 bushels per acre on the relatively poor soils of the Arlington 
Experimental Farm, a yield that is not exceeded even by the soy bean. 
It is somewhat doubtful whether this bean will become popular in 
this country as human food. On account of the high yield of grain 
per acre it will doubtless become valuable as stock feed, as no other 
legume, with the exception of the soy bean, will yield larger seed crops. 

COWPEA, 

The cowpea (PL X, fig. 1; PL XIV) has for nearly one hundred 
years been the chief leguminous crop in the Southern States, and there 
has been a constantly growing appreciation of its value. Over forty 
varieties have been more or less cultivated in the United States, all be
longing to the species Vigna unguiculata. It is quite likely that many 
of these varieties originated in America by hybridization or by muta
tion. The cowpea, together with the closely related catjang (Vigna 
catjang) and the -asparagus bean (Vigna sesquipedalis), has been 
cultivated since ancient times, especially in southern Asia and 
Africa, as l1uman food. From these regions a very large number of 
varieties unknown in this country have been obtained in recent 
years. Very few of these have points of superiority not possessed 
by our best cowpeas, except certain upright-growing varieties of 
catjang. These varieties are exceedingly vigorous, very late, not sub
ject to disease, and hold their leaves perfectly. The seeds are small 
and hard, and retain their vitality much longer than the larger
seeded cowpeas. Furthermore, on account of their hardness these 
seeds exhibit a pronounced resistance to the attack of weevils, a mat
ter of great importance. Mr. George W. Oliver has made numerous 
hybrids between some of the catj ang varieties and the best American 
cowpeas, in which are combined the desirable qualities of both. It 
now seems practically certain that some of these hybrids will prove 
distinctly superior to any cowpeas that we now possess. 

THE BRABHAM COWPEA. 

Of late years breeders have been actively engaged in developing 
improved varieties · of the cowpea, and from time to time have ap-

' 
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peared new varieties arising through accidental hybridization. One 
of these is the Brabham cowpea, a hybrid between the Iron and a 
}1al:f Crowder form of Whippoorwill, which originated spontaneously 
on the farm of ~Ir. A. W. Brabham, at Olar, S. C. Mr. Brabham 
first obtained this hybrid in 1902 by planting the Iron and the "\Vhip
poorwill Crowder, locally called "Shinney," in alternate hills. The 
Iron was planted eight days earlier so as to bring the two in bloom 
together. There can be little question as to the Brabham being a 
hybrid of the two supposed parents, though natural hybrids of the 
cowpea are far from common. 

A small packet of seed was first obtained by the Department of 
Agriculture in 1907, and in a preliminary row test the Brabham 
showed up remarkably well, being of excellent habit and most pro
lific. On account of its showing, a few bushels of seed were obtained 
from Mr. Brabham, which were tested in 1908 at Arlington, Va., 
Louisville, Ga., Rogersville and Knoxville, Tenn., Auburn, Ala., 
~!onetta, S. C., and Chillicothe, Tex. At Monetta it was found to 
be perfectly resistant to wilt and to root-knot, and when grown along
side of the Iron proved to be 15 or 20 per cent better than its parent. 
1Vhere grown for hay, the Brabham plants were fully 4 inches taller 
than those of the Iron, and in a comparative test for seed yield the 
for1ner was distinctly superior, the yield per acre being 21.7 bushels 
against 15 bushels of Iron. As the Brabham pea is somewhat smaller 
than the Iron, this di:ff erence is very much more in its favor than ap
pears on the surface. At Auburn, Ala., Louisville, Ga., and Chilli
cothe, Tex., the Brabham pea made the same excellent showing. The 
fields at Knoxville and Rogersville, Tenn., likewise showed a most 
excellent yield of pods, but the plants here showed a tendency to 
continue growth- at the top, forming viny tips 4 inches to a foot in 
length. At Arlington, Va., and Springfield, Md., this tendency was 
still more pronounced, the great growth of viny tip materially cut
ting down the seed crop. This habit did not appear in the pea during 
1907 and may be due to the season. From the fact, however, that the 
san1e characteristics showed in Maryland and Virginia and in two 
plantings in Tennessee it would seem to be an inl1erent character of 
the variety. If this is the case, the variety will be of prime impor
tance only on the sandy coastal lands from North Carolina southward. 
The ,ariety is considered promising enough to justify the distribution 
of it throughout the Southern States. Its mode of growth is such 
that it can be easily harvested \vith a mower without losing any of 
the pods, which will also help to make it popular. 

Plate XV shows the seed of the Brabham cowpea and the seeds of 
its two parents. It will be noted that the seed of the Brabham is 
somewhat smaller than that of the Iron, but of the same shape, and 
has the markings of the Whippoorwill variety. 
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THE OROIT COWPEA. 

The Groit cowpea is a hybrid between the New Era and the Whip
poorwill, and likewise probably originated spontaneously. The first 
seed was obtained by the Department of Agriculture in 1903, and 
was grown by 1v1r. F. C. Little, of Louisville, Ga., who had not noticed 
that it was different from tl1e New Era. The seed was also obtained 
in April, 1904, from Richmond, Va., but the original source of this 
5eed we have been unable to trace. It was also grown by the Arkan
sas experiment station in ~fay, 1904. It is possible that all these lots 
of seed were of the same origin, but it l1as not been possible to deter
mine this positi-vely. That this co,vpea is a cross bet,veen the New 
Era and the ,Thippoorwill is rendered certain from the fact that !fr. 
George W. Oliver has created this variety anew by crossing the New 
Era and the "'\Vhippoorwill. Until 1906 tl1is variety was confused 
,vith the New Era and distinct characters had not been noted. It was 
grown at the 11issouri experiment station in 1905 and 1906 under the 
name of Groite, and the following notes were published concerning it: 

It is difficult to determine whether or not the New Era and Groite are the 
snme Yariety, a s in the habit of growth, the form of vine, and the color of seed, 
they are nearly identical in the two varieties. 

It is especially interesting that in the test of fourteen varieties at 
this experiment station the Groit gave the largest average yield of 
seed per plant. 

In numerous tests conducted in 1907 and 1908, th~ Groit has pro~ed 
to be distinctly superior to the New Era. Mr. J. C. Little, who orig
inally introduced tl1e New Era, considers the Groit fully 25 per cent 
superior, and at various places in iiaryland, Dela-ware, and "\,7irginia 
the showing is nearly as great. The Groit has exactly the same 
habit as the New Era, but is somewhat taller and distinctly more 
prolific, a11d at 1nost but a few days later. Upon careful examination, 
howe-ver, it is very easy to distinguish the seed of the Groit fron1 the 
seed of the New Era. The seeds of the New Era, when v-ie,,ed under 
the lens, are seen to haYe a clay or ocher colored ground color, which 
may turn to an orange-brown in age, especially if the seeds have be
con1e moist. This ground color is thickly strewn with minute specks 
of a blue-black: color. The Groit pea has the same coloration as 
the "\Vhippoor,vill cowpea, with the blue-black specks of the New 
Era in addition. If the Groit is viewed under the lens one can easily 
detect the brown splotches of the ,~lhippoorwill, with the fine specks 
of the New Era apparently superimposed. The seeds of the Groit 
are usually larger than those of the New Era, and intermediate in 
form between its two parents. On account of the superiority of this 
pea, it is important that gro,Yer s recognize the differences, so that 
this valuable new variety may receive the attention that it justly 
deserves. 
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Poos OF TWENTY V ARIETIES OF B UR C LOVER NOW BEING T ESTED TO D ETERMINE 
THEIR C OMPARATIVE A GRICULTURAL VALUE. 
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THE BRABHAM ANO GROIT COWPEAS. 

[rhe Bro.bbam cowpea (1) and its parents, I ron (2) and Whippoorwill Half-Crowder (3). 
The Groit cowpe11. (4) and its parent~.r. New Era. (5) and \Vbippoorwill (6). Small 
figures natural size; large figures magoined 5 diameters.] 
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In rC'garcl to the origin of the name Groite, as published by the 
~Iissouri experiment station, nothing definite can be learned further 
than that this name was on the package of seed planted in 1906. 

SOY BEANS. 

Recent explorations in China and extensive correspondence with 
1nissionaries and others have yielded during the past few years a 
Yery large nun1ber of varieties of soy beans. Fully 200 distinct vari
eties have no,Y been obtained, showing a diversity of growth and of 
possible value " ·holly unsuspected. Previous to these inv<!stigations 
only 5 or 6 Yarieties were known to American agriculture. The rap
idly increasing prominence of the soy bea.n, especially in the Southern 
States, makes it important to secure the very best varieties. It is a cu
rious fact that the variety most widely grown in the United States, the 
l\Iammoth, which was introduced at least thirty years ago, has never 
again been obtained. It is equally strange that of the other numerous 
new varieties obtained, nearly all of them, except certain Japanese 
varieties, have been secured in only a single locality. The truth is 
that throughout most of the Chinese Empire every variety is grown 
locally. 1fr. F. N. !feyer, who has traveled widely in China, states 
that this extreme localization of these varieties is a very striking fact 
in Chinese agriculture, due, as he thinks, to the fact tl1at for ages 
eYery Chinese farmer has grown his own seed, and there has been 
little or no exchange of seeds from province to province. It would 
therefore appear likely that numerous other varieties yet remain to 
Le obtained. 

A1nong the ne"· Yarieties of soy beans are some from far north in 
1\Ianchuria and Siberia, which mature in seventy to eighty days, and 
others from southern China that are so late that they scarcely mature 
in our " ·ar1nest States. Several of these new varieties in the trials 
thus far conducted promise to be decidedly superior to the ~Iammoth 
Yariety. 

Especially ,~aluable are the Riceland soy beans, g-rown by the 
('hine~e in rotation with rice. These varieties are very distinct from 
oth<'rs and on account of their numerous slender stems, large size, 
and leafiness n1ake hay of unusually fine quality. 

"'\"\11ilc at the present tin1e soy beans are most important in the 
Sont.hern and l\tiiddle Southern States, they will doubtless in time 
b<'co1ne of g-reat value in the arid regions on account of their marked 
drought resistance. Unfortunately, rabbits are extre1nely fond of 
soy beans, causing so much destruction that it is practically impos
sible to grow this crop \vhere these animals abound, as is still the 
cn.se throug·houl our semiarid regions. 

1-GT5G3-YBK 1!)08--17 
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BONAYIST OR HY,\Cl1';'Tll BE.\X. 

The BonaYist or hyacinth bean (Dol irl,ns lal>lab) is a native of 
India and contains about t~•.enty distinct Ynricties. These have been 
gr o"'n more or less in south ern ... \ sia £or hu1nan food, and to a slight 
extent for that purpose in Europe and this country. They have also 
been e1nployed quite largely as ornatut•ntal cli inliers. Experi1ne11ts to 
<lctern1inc their possil,le value as fornge have been nndcr ,vuy £or a 
n111nber of years. They have been cornparc<l espt•cially ,vith cotrpeas, 
both being grown as a fieltl crop for hay and "·it h corn for silage. 
'''"hen gro,vn in fields for hay they have giYen very pro1ni~ing results 
in southern l(ansas ancl northern T exa,;, b(.;ing at lea~t equal to co,v
peas in yield ancl palatability. Sorne -rarietics arc heavy seed pro
ducers, yielding about, as much as co,,peus. The habit of all the v,1ri
eties is very mncl1 n1ore Yiny than co,vpeas, in a general ,vay being 
inter1ne<liate bel"'een cowpeas and velvet beans. ,, .. hen gro,Yn in "\rir
ginia ,vith corn for silage or witl1 sorghu1n for hay they have out
yielded cowpeas, the vines being n1uch 111ore rapid gro,Yers. There 
are t""O IJossible objections to then1, ho,vever. The vint>s grow very 
much n1ore rapidly thnn the cornstalks and tend to binll the ro" s of 
corn together, and there is also a much larger 1nass of herbage cover
ing the ground than in the case of cowpeas, n1ucl1 of,,· hich can not l>e 
saved in harvesting. (See l">l. XII.) 

In Florida and Cuba this bean has also given considerable pro1ni~e, 
in Cuba especially being considered superior to the cowpea. Like 
many other legun1es, ho,vever, the Bonavist is susceptible both to the 
root-knot caused by nematodes and to "·ilt, although it is possible that 
varieties resistant to these diseases n1ay be foun<l, as has been the 
case ,vith the <'O"'P<'U. .i\.t the prc~ent tin1e, ho,,ever, the llonavi-,t 
offers no particular promise throughout the Cotton Belt except in 
Te"'\:ll ':i. In drought re::;istance it is at least eqnnl to the cowpea ancl 
apparently son1e"·hat superior. In all respects it will ha \'e to 111l'et 
the co"·pea in competition and it still r0mains to be deh•r111incd 
whether in any part of the country it "ill be sufficientl~· superior to 
the co"·pca to ,varrt1nt fnrn1ers generally in gro"·ing it. The 1nost 
hopeful loeality for its agricultural ntilizntio11 at present "'ould secin 
to be in the semiarid regions, although jts possibilities ns a silnge crop 
are f,Ufficiently pron1ising to ,varrant contintH•<l inYef)tigations. 'I'he 
roots are rcn1arknbly "''ell provi<lc<l ,vith Lubercle::;; in<leed, in this 
respect far surpassing the cowpea. 

Itl L1'1. 

I(nlti (Dolirhos biflorus) is an annual ]egu1ne, native of India, 
where iL 1natures eYen up to an altitnde of 7,000 feet. The plant 
forms a matted vine " 'hich densely covers the ground, and it also read-

I 
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il~· clin1h~ up other plants, such as corn. It blooms in the latitude of 
,,rashington, D. C., but matures very few seeds. It has been tested 
in n1any places, but it is only in the semiarid portions of Texas and 
nlljoining States that it seems to possess any 1narked promise. ....\.t 
Chillicothe, T ex., a late-growing Yariety produced as much forage 
as any other annual legume and of an exceptionally fine quality, 
o,,ing to the slender stems and the persistency ,vith which the leaves 
are l1el<l in curing. The principal objection to it is its viny nature, 
and yet, as the plant grows under conditions of light rainfall, this is 
by no means so serious as in humid regions. I n India tl1e plant is 
gro"·n chiefly for its seed, which is eaten by the poorer classes. Ac
cording to Roxburgh, in dry, light, rich soils it will yield sixtyfold. 
Other writers state that heavy crops of seed are obtained only where 
the land is limed heavily, as under other conditions the plant runs 
to vine. To son1e extent the Hindus grow it as fodder for cattle, for 
whicl1 purpose it is said to be highly esteemed. It is recognized as an 
exceedingly good soil improver, increasing the yield of subsequent 
crops eYen when the vines are removed for fodder. 

From the splendid results that the plants have yielded in T exas 
the k:ulti is well worthy of extensive testing in the Southern States. 

BUR CLOVERS. 

Two species of bur clover have long been grown in the United 
States. One of these, Jlf edicago denticulata, was early introduced 
into California, where it rapidly spread over the whole State and 
other Pacific Coast States, behaving much like a native plant. It not 
only appears spontaneously season after season in orchards and in 
\\·heat fields, but forms an important part of the forage on the range 
lan<ls. So readily does this bur cloYer, like other species, reseed itself 
th1t bnt little seed is ever gathered, and it can therefore hardly be 
spoken of as a cultivated plant. 

In the Southern States the spotted bur clover ( 11[ edicago arabica), 
whi<'h was introduced long since, has behaved in Yery much the 
sa111e manner. The spotted bur clover in California succeeds nearly 
as ,Yell as its close xelative, but is much better adapted to the Soutl1-
ern States, because it will ,vithstand frosts that are <lestructive to its 
near relative. About 25 species of bur clover are kno,vn to bota
nists, all annuals. The astonishing variety of pods that the differ
ent -varieties produce is ,vell shown in Plate XIII. P ractically 
all o:f these are native to the 11editerranean region of southern 
Europe, northern Africa, and Asia 1finor, and few species grow 
naturally outside of this area. From an agricultural point of view 
the species with large smooth pods would on theoretical grounds 
appear to be the most valuable for forage, as in California especially 
it is largely the pods that sheep and other animals feed upon. It is 



I 

• 

- .. - ~---- -

260 YEARBOOK OF THE DEPARTJ\,1ENT OF AGRJClTLTURE. 

some\'\"hat qu~tionab]e, however, whet.her the s1nootb-podded for1ns 
will ever spread over the State in the manner that at least one spiny
podded species has. All of these species have hE-en grown now for 
three seasons in California, "'here they all succeed a<lmirablv. In 
cultivation some are distinctly superior to the con1mon California 
bur clover, but, after all, their ,:1lue will be dPtern1ined larg<'ly l>y· 
their ability to spread naturally. 

In son1e varieties the pods are so hard ancl so spin~· thnt they 
might beco1ne pernicious if introduced. The others are heiHg te,ted 
both in California anc.l in the Southern States in the hope that some 
of then1 1Yill be foun<l so v.Tell adapted to the conditions as to ~prP.:ul 
naturally. One of these sp ecies neYer before introduced i11to the 
United States has long l)(•en utilized by the Chinec;e in their rice fields. 
It is believed that it will also prove very useful in the sa1nc n1anner 
on our -'"\..merican rice lands. 

YETCIIES. 

Throughout the Old World there is a Yery large nnmLcr of species 
of Yetches bC'longing to the genus "\'"i cia. niuny of these species hn,'e 
been introduced a11d have been un<l<'r trial for :,:;01ne year~ past, 
especially in the hope of finding some adapted to our :--e1niaricl States . 
The conunon vetch ( T7 iria safi1•a ) is no,v extensiYely gro1'·n in the 
Pacific States and in the Southern States. 1'he hairy Yetch is ah,o 
utilized in these States, and has been found more or lc-:;s adapted 
to nearly <',ery State in the -Union. Neither of thec;e ~pecicc:., ho". 
eYer, is satisfactory in the semiarid States, esp0cial1y southward. 
Three of the nun1crous species that ha, e been tried, however, giYo 
1nuch pro1nise of becoming of crop value for th~P regions, nan1ely, 
the scarlet vetch ( T? icia f ulge,1s), a natiYe of X orth . \..frica; the hlack
purple vetch ( f'icirr at,·op1crp111ca), a natiYe of i\1geria , an<l t11c 
,,oolly pocl ,,etch ( TT iria d(lsyra,·pa), fro1n the )!editerrau<·an region. 
Scarlet vetch has giYcn very satisfactory results in _\riznnn and iJ1 
~outhcrn TC'xac:;. It also succeeds adn1irably in the three J>acific 
States and in th<' Routh. It is rnurh DH>re upriglit growing and finc•r 
sten11ned than ,·n1nn1on YC\tch or hairy Yc>tch an<l yields nearly as n1uch . . . 
per acre. 'l'be black-purple Yetch has proved far superior to a]l 
others in northern Tc•xas: indeed, the results arc ~o prornisin~ that 
thc·re can be little doubt that this Yetch is de~tine<l to be largt.·ly 
grov.·n in that region. 'fhe ,,ool13T pod ,·etch is co1n parablc to the 
hairy Yetch, being quite as hard~~ ancl n1aturing Yery m11c::h earlier it, 
~pring. Like the hairy ,·etch, this has giYen splendid results in rnany 
parts of the country nncl ,~ill he foun,l of high Yalue ,,hereYer the 
hairy Yetch is objectionable on account of its luteuess. 



SUITABLE PAPER FOR PERMANENT RECORDS. 

By F. P. "VEITCH, 

Chief, Leather and Paper Laboratory, Bureau of Chernist, y. 

THE NEED FOR GOOD PAPER. 

The greater part of the paper made at the present time is not 
durable. The causes that contribute to this fact are numerous and 
not all of them can be controlled. In the first place, the result of 
the various operations of paper making is a compromise. The 
operations which make clean, white paper make it " 'eak and subject 
to slow changes which lead ultimately to its destruction. Those 
whicl1 make a strong paper do not give as clean a sl1eet and at the 
same time increase its trans];?arency greatly. The processes ,vhich 
make the paper more opaque make it weaker, and those which give 
good clear printing or "' riting qualities hasten its destr11ction . 

. ,:\.side from these facts, the ·materials are often of inferior quality 
and the operations employed, through haste and a desire to produce 
large quantities, are so severe that the quality and durability of the 
resulting paper are greatly reduced. 

So universally true is tl1is that several governments have become 
alarrnecl for the permanency of their records and have introduced 
stringent requirements with which record paper must comply. The 
need in this country for more durable paper is a real one. Impor
tant state papers, correspondence, deeds, bonds, certificates, ledgers, 
conrt, records, and certain printed documents are so valuable that it 
is absolutely necessary that the paper upon whicl1 they are placed 
~houlcl be as nearly indestructible as it can be n1ade. Kor is the 
quality of the paper the only problem that sl1ould gi.ve us concern. 
So rapidly arc records of all kinds increasing that their proper stor
age an<l safe-keeping is a serious problen1. Paper should be not only 
durable hut light and thin, that the burden of its proper handling 
uncl storage 1nay be reduced as far as possible. 

Ac; a matter of fact, but little attention is given in this country to 
the quality and durability of paper for any purpose whatsoever. 
The individual taste of the user or purchaser as to the appearance of 
the paper plays far too large a part in selection. This is true not 
only of private purchases but of public purcl1ases as ,vcll. Too often 
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pnp<'r is bongl1t 1vithont any re'luiremenl as to quality, and when it 
is bought, on speeifications these are often absolutely inadequate to 
in!-iure the cle]iv<>ry of paper of the tlcsirr<l or r<•qnirccl character. 

G0Yernn1cnt and State officials an<l agents of publishers and of 
business firn1s should give more attention to t11e purc-hnse of paper 
used in irnportunt records an<l should buy only on specifications 
,vhicl1 ,vill insure -tl1e delivery of paper suitable for the purpose in 

'rh<.'rc nec<l he no fear that this den1anll for better paper can not 
he met. 'fhe _\1nerican paper rnakcr can, and frequently cloes, pro
du<'e paper 1vhich is hc•yond criticisru, ancl ,vhen the public insists 
on better paper ancl ,vill rceei,·e no other, it, ,vill he protlnc<.•cl. 'fhe 
purcl1aser n1ust fully recognize. ho,vever, that. other things being 
equal, better papers will cost more per ponnd: that mnr<' tlnr:1hle 
paper 1nay not he so "·hite or uniform in color, nor so free fro1n 
specks: and that lightness nn<l thinness are secured at the expPn~e 
of opacity. ,,.,hen the buyer attaches more in1portance to quality 
than to appearance, all paper will be better. 

now GOOD P~\PER I S ~L\OE. 

The qunlity of paper is controlled chiefly by tl1e kincl of materials 
used in n1aking it and by the J)rocesscs by "·hich it is 1nacle. The 
durability of paper is influenced not only by the rnaterials and 
1nethods of 1nannfacture employed. but also by the way tl1e paper is 

used and stored. 
MA. TERI.A.LS. 

J>aper i::; macle from cotton, linen, and hen1p rags and wastes, from 
chP1nically prepared woods, front stra,vs, nncl fron1 "ood not chetnic
ally prepurccl. Cotton, linen. and he1np have long<'r and st rongcr 
fibers, ,vhi~h consist of purer for1ns of cellulose than any of the other 
1naterials 1nention<>cl. I◄"or these reasons pa per nHulc from lhe1n is 
not so n1neh a tfeclccl by either the chen1ical or 1ncchanical operations 
of paper 1naking, and cloch not "·ear and crack c:o easily ,Yhen ha11tllctl, 
as paper n1adc fro1n chemically prepared ,Yoocl or stra"' or fro1n 
,Yoocl not chetnically prt>pared. Tn other \Yor<ls. the paper 111adc frnllt 
the forn1cr n1att•rials is n1orc cl11ral>l~ than that made front the latter. 

CIIF.~fJCAT, l'HO<'ESSEH. 

Jnst, as there arc c1iffcr<'nt materials fron1 '"'°hich "·i<lely yarying 
qualities of paper ore made, so, too, the chemical and 1nechnnical 
processes of paper n1aking can he so operated as to yield fron1 a giYen 
n1ntc•rial pnpcrs of ,vi,lely ynrying charnctl'r as to ~t rc•rigth, uniforn1-
ity of tC'xturc, flt•xibilit..y, color, and durability. It oflen l1appc•ns, 
the ref ore, that a -.;tronger, mor<' durable pnp<.'r is 1nnde fron1 inferior 
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material than :fron1 high-grade material, because in tl1e first instance 
the processes 0£ making were so operated as to giYe the best results, 
"·hile in the second instance these processes, or one of then1, 'iV"as 
in1properly executed. Paper making is yet largely a ru1e-o£-thumb 
industry and the results of slight Yariation in procedure are not 
generally thoroughly appreciated. 

The differences in the cooking of the material with chemicals lead 
to the production of pulp of varying character. I£ the pulp is not 
f:nfficiently cooked, the paper made therefrom will probably be strong 
'\The11 first made, but will not proT"e durable because of the impurities 
which were unaffected by cooking and whicl1 it still contains. Or, 
again, this pulp n1ay make a weak and short-lived paper, because in 
the effort to make from it a well-appearing paper it has been over
bleachecl, thus causing profound changes in the constitution of the 
cellulose forming the paper; that is, the severe treatment necessary 
with the bleaching agent to remove impurities will result in the 
formation, through the action of the bleaching materials on the fibers, 
of other compounds not subsequently removed from the paper, the 
presence of which hastens its decay. When the material is cooked 
too much the fiber itself is strongly affected thereby and greatly 
,veakenecl. Furthermore, as impurities haYe been almost completely 
removed from the pulp, the bleaching agent :riext employed is free to 
exert its full effect on the already weakened fiber. This it does ,vith 
great rapidity, and the fiber is thereby still further weakened and 
<'hanged in constitution and rendered more susceptible to other 
de5tructive agencies. As a rule, the harmful effects of errors in cook
ing the pulp are less than those of bleaching because the compounds 
formed during cooking by the chemicals and impurities of the 
111aterial are soluble and are removed from the pulp by washing, and 
because the constitution of the fibers is not as much affected by the 
ehernicals used in cooking as by those used in bleaching. The process 
of bleaching is chiefly one of oxidation, and the more the fiber of the 
paper is oxidized the more easily it is changed and destroyed by wear 
and tear. The action of chemicals on paper is not limited to the tin1e 
requir~cl to make it, but continues, much less actively it is true, as long , 
as the paper lasts. To prevent this, the chemicals used sl1ould be 
thoroughly washed out of the pulp before it is made into paper, as 
eYen very small quantities of acids which are added with rosin size, 
or of bleaching materials, or soluble salts slowly act on paper and 
gradually make it ,veak and brittle. 

In order that paper may be written or printed on without the ink 
spreading over the sheet it is necessary to size it. This is done by 
adding starch, rosin, or glue. These substances do not, as a rule, 
i1nmecliately weaken or injure the paper, but as they are themselves 
subject to chemical cl1anges or decay in the paper, nncl as son1e of 
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the1n 1nay add free acids ,vhich attack fibers, the <li1rability of the 
finished product is les~ened by the use of sizing materials, and it is 
therefore nece~sary that only sufficient quantities to insure well-sized 
papers should be used. 

Paper is usually more or less transparent. This is a particularly 
objectionable feature in printing papers, and to pre1'ent it other more 
i1nportant qualities arc often sacrificed. It is an error to sacrifice 
strength and durability for the sake of f:ecnring a paper ,Yhich is 
absolutely opaque. The favorite way of making paper less trans
parent is to add to the pulp a white mineral, such as china clay, which 
fills up the pore5 of the paper and thus 1nakes it n1ore opaque. ~\s 
this filling n1ateriaL as it is cal led, has no fiber, it reduces the strength 
of the paper and at the same time makes it hea'\"'ier. For th~e 
reasons papers should be so 1nade that they contain as little filling or 
loading material as will make them sufficiently opaque. 

:MECHANICAL PROCESSES. 

Durability is also influenced by the mechanical operation~ of heat
ing, forn1ing the pulp into the sheet of paper, and sub-;e<1uently dry
ing it. It is possible for the paper makc>r to n1ash out the fiber-::, 
leaving tl1em long with frayed ends, or to cut tl1em into short pieces 
"·ith blunt ends. Ile can make harsh, firm fibers or he can 1nake 
the1n soft and slimy, and either of these may be long or short. ~Iani
festl~1, fiber-, having such widely different physical forms will n1ake 
paper of different character, strength, and dnrability, and it is clear 
that the long, slin1y fibers "·ith t4e frayed ends ,vill interlock more 
fir111ly to make a stronger, n1ore durable-to-handling paper than the 
short, harsh fibers. .\ fter the paper is 1nade it must be dried before 
it is ready for nse. It is customary to do this by passin~ it OYl?r 
stcan1-heated steel dru1ns. Experience sho"'s that the fev;•er and 
holtrr the drunis-that is, the more rapidly it is dried-the le'-s 
durable the paper. 

HOW TIIE Ql;ALITY OI-' PAPER IS l{XOl\'X. 

Although the experie11cecl paper maker can 1n,1ke a shrewd g-ness 
as to the lrinc.l of fiber used simply by the appc,lranre and feel of 
the finished product and can n1ake a paper closely approxi1nating a 
san1plr in appearance from the examination, it is only by means of 
special tests deYised for the purpose that accurate inforn1ation as to 
the coinposi tion, strenjrth, flexibility, and probable durability can 
be obtai11ecl. ~licroscopjral , C'hemical, and phy .. ical methods are 
en1ployed in obtaining this infor1nation. The kinds of fiber in tl~e 
paper are learned by examining it under the n1icroscope. In this 
"·av not only can the kind of fiber fron1 ,vhich the paper "·as n1ade 
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be determined, but when several kinds of materials have been used, 
as is frequently the case, the approxin1ate quantity of each present 
can he lear11ed. It is, therefore, a sin1ple matter to learn whether a 
pa per has been made of the strongest and n1ost durable materials, 
such as cotton and linen, of medium-grade materials, like straw and 
chen1ically prepared wood, or from nondurable _ground wood. 

By use of chemical methods the quantity of filler or clay added to 
the paper is determined. The kind and quantity of sizing material
i:tarcl1, rosjn, glue, or casein-and of acids and salts are also learned 
through tl1e proper chemical tests. 

Experience has demonstrated that materials having long, strong, 
and flexible fibers make the most durable and strongest paper. 
Further, the more carefully the materials are carried through the 
seYeral processes of paper malcing tl1e stronger the paper is. 
Strengtl1 is therefore generally regarded as a simple and direct 
means of learning at once not only the general kind of raw materi11ls 
e1nployed, but also something of the way these materials have been 
treated in forming them into paper. The strength of paper is, there
fore, within limits, an indication of its quality. 

In this country the machine most employed for determining 
strength operates by exerting pressure on the under side of a disk 
of a known are::t of the paper. The pressure required to brealr the 
pnper i:-, registered in pounds on an ordinary pressure gauge. 'I'he 
r esults obtained are subject to considerable variation and are not as 
definite as those obtained with testers of a second class, which break 
n strip 0£ definite length and width, registering the breaking strain 
directly by means of a movable beam, and with much s111aller 
chance..c; of error. Testers of this type are but little used in this 
country, but are practically the only lrind employed in Europe . 

... \.s a strong l)a per may be Yery brittle, strength alone is not to be 
accepted as the final measure of durability in serYice, but it is neces
sary to learn as well how flexible the paper is. To supply this infor
n1ation, a machine known as the folder has been deYised which 
closely i1nitates the folding of paper in documents and books ,vhen 
they are used. In order that these tests n1ay be completed quickly , 
a strip of the paper of definite width is folded baclrwarcl and for
,Yard upon itself under a constant strain until it breaks. By fold
ing a piece of _paper with the fingers one can see how closely this 
operation imitates the actual folding of documents and the turning 
of lea Yes of books. The results thus obtained probably furnish more 
information as to the quality and durability 0£ paper than any other 
single test. It not only sl1ows how flexible the fibers of the paper 
are, but it also sho,vs how :firn1Jy they cohere and how well felted 
together they are. I n a general way it indicates at once the char
acter of the raw material and the care with which it has been made 
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into paper. It is botl1 a test of flexibility and of strength in serv
ice. In a way it replaces tests for strengtl1, because papers ,vhich 
fold well are strong papers, though strong papers do 11ot necessarily 

fold well. 
IIOW TO PRESERVE PAPER. 

It has been stated ·that the durability of paper is controlled by tl1e 
1naterials whicl1 it contains, including llnpurities, and by tl1e way 
in wl1ich these materials are made into paper. Tl1e influence of 
these factors manifests itself in accordance with the conditions of use 
and storage to which the paper is subjected. Poor quality is soon 
revealed ,vh~n the paper is ha11dled, and as even the best paper 
sooi1er or later gives ,vay to mucl1 handling it is important tl1at 
valuable documents and publications be handled as little as pos
sible and that tl1e conditions under which they are used be those 

least injurious. 
Documents should l1ave but few folds and books should be so bound 

that tl,ere is no cutting action of tl1e binding on the paper. Valuable 
paper sl101ud be kept in a well-lighted, clean, dry place. It shoul,;I 
not be exposed to direct sunlight, however, nor to an atmosphere con
taining acid fumes, which the atmosphere of rooms lighted by gas 
frequently contains. Botl1 direct sunlight and acid f.umes l1a ve an 
oxidizing action on tl1e 1)nper. Dan1pness, aside fro1n the direct 
weaken ing effect, is particularly favorable to the activity of bacteria 
and insects, 1nany of which obtain their food from the starch, glue, 
casein, and sugars which the paper may contain. The injury due to 
bacteria and insects can be rendered almost negligible by keeping the 
pnper dry and excluding those materials-starch, sugars, glue, and 
casein-on ,vhich the bacteria and insects live. Ho,vever, as it is 
not practicable to keep the paper absolutely dry or free fro1n small 
quantities of the above-mentioned substances, we must compromise 
in securing the n1ost favorable conditions practicable . 

SUMJ~IARY. 

Durable paper is only obtained by using the longest, strongest, 
and 1nost flexible fibers, and by making tl1ese into a sheet contain
ing the 1ninimun1 quantities of other 1nnterials, by those methods 
,vhich cause tl1e least change in the constitution of the fibers them
selves; and finally by preserving the paper so made under the most 
fnvorahle conditions of service and storage. Paper of this character 
should always be employed in permanent records, which should be so 
11sed and stored that they may last indefinitely. 

I 



INFORltl.lTION ABOUT SPRAYING FOR ORCHARD 
INSECTS. 

By A· L. Qu.:UNTANCE, 

In Charge of Deciduous-Pruit Insect Investigations, Burca1t of E11ton1ology. 

I::\IPORT..lNCE CF INSECT CONTROL. 

Insect control in orchards and vineyards. is largely effected by 
spraying, and the nee<.ls of the fruit grower in the protection of his 
crops from the ravages of insects and fungi have been the predomi
nating influences in the development and excellence of present-day 
spraying a1)paratus. Nowhere in the world are insecticidal operations 
n1ore extensively practiced than in the United States. The money 
,Yhich is spent in this country each year for labor, apparatus, chen1i
cals, etc., in insect \Yarfare is a very large sum, amounting in the 
cu~e of the codling n1oth to not less than $5,000,000 and an equally 
large sum is spent in treatments against the San Jose scale. Al
thongh spraying is without doubt the most expensive 0£ the several 
orchard operations, the value of the crop is so greatly enhanced 
ther<'hy that it is a comparatively small investment, tl1e expense 
a11101111tjng to but a fraction of the returns directly due to the prac
t ic:r.. Orchard spraying is, in fact, an exceedingly cheap form of 
1nsnrance. 

It, must not be inferred, however, tl1at spraying operations are 
11nifor1nly successful; in fact, this is far from being the case. Of all 
orchard work, :spraying is most likely to be slighted or even neglected. 
Xun1erous fruit growers haYe not even adopted the practice, and oth
ers are not sufficiently familiar with the details of the work to secure 
reasonably satisfactory results. Inadequate kno\vleclge of the essen
tial features of spraying has been a serious drawbaclc to the extension 
of ib:. nse. ~Iany orchardists have no standard or conception of 
" -hat constitutes thorough work and are practically without lmo~'l
eclge of their insect foes. Under such conditions results in most 
cases are unsatisfactory, and in the estimation of some this has given 
rise to the opinion that spraying is without merit. 

The term "spraying," unfortunately, has come to have a rather 
general meaning, and it is apparent that many fruit growers and 
others do not understand that the kind of spray and the manner of 
application depend upon the character of the insects to be .controlled. 
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,,111ile it is entirely practicable, as will be later shown, to indicate :.. 
system of orchard spraying to control the iinportant insects and 
fungous diseases, such a system must take account of the peculiari
ties of the troubles in question. A bett~r understanding by orchard
ists of the whys and wl1erefores of spraying would result in a 
1narked in1provement in the vigor of orchards and the quality of the 
f ruit, and an important saving in expense for labor and n1awrials. 

HO\, I NSECTS FEED. 

A knowledge of the cl1aracter of the moutl1 parts of insect~ is of 
importance to the fruit grower as determining the general character 
of sprays to be used. Droadly speaking, all insects secure their food 
in one of two ways-(1) by actually biting out and swallowing por
tions of the food material, or (2) by sueking out tl1e juices fron1 the 
interior portions of tl1e l1ost . While there are exceptions to this 
general statement, these are unimportant in the present connection. 

The biting and tl1e sucking types of mouth parts are on two quite 
distinct plans. In tl1e :former there are two l1orny, opposable jaws, 
,,orking sideways, and certain accessory appendages, ,,,.ith which 
particles of the leaf, bud, fruit, or otl1er food substances are cut out 
ancl passed on as n1ore or less solid particles to the food canal for 

digestion. 
1'his type is found in several orders of insects, as in caterpillars, or 

the larvre of moths and butterflies; the grubs and adults of Coleop
tera, or beetles; grasshoppers, crickets, ancl otl1er Orthoptera ; and 
sa,vflies, bees, etc., of the orcler Hymenoptera~ All biting insects 
are subject to destruction ,vitl1 stomacl1 poisons, as arsenicals. Some 
insects do not feed in situations "·here poiE>ons n1ay be ap1)lied, tho~c, 
for instance, which feed on the interior portions of plants ( apple
tree borers, tl1c peacl1 borer, etc.) , and on tl1e roots. 

In insects l1aving sucl{ing mouth part::; the mandibles and maxilloo 
are drawn out into long setre, or bristles, wl1ich are inclosed in the 
greatly modified tube-like lo"Ter lip, or beak, the four set oo and beak 
constituting a sucking apparatus with whicl1 juices may be drawn 
up from plants. In feeding, the beak is placed upon th.e plant sur
face or slightly inserted. The threadlike bristles are pushed do,Yn 
into the J)lant, and by a pumping action of the fore part 0£ the food 
canal the sap is readily extracted. Plant-lice, scale-insects, leaf
l1oppers, tl1e pear psylla, and the trl1e bugs, very important enemies 
0£ the horticulturist, are sucking insects, and for their control cont11ct 
sprays are used, such as corrode the body or penetrate the breathing 
pores (lime-sulphur ,vash, ,vhale-oil and other soaps, kerosene emul-

sion, etc.). 
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Biting und sucking insects often occur in a " 'ay to permit of their 
practical destruction by poisoning the air " 'hich they breathe, as with 
hydroc3Tanic-acid gas or carbon bisulphid. The fumigation of trees 
with hydrocyanic-acid gas, or "gassing,., is extensively practiced in 
California in the destruction of scale insects infesting citrus trees, 
and also in Florida against the " 'hite fly. Its value for similar pur
pv~e-:; against certain deciduous-fruit insects, especially the San Jose 
scale, was fully tested under eastern conditions, and while practicable 
for smaller trees it has neYer been adopted to ar1y extent for the 
reason that the expense of the operation in p1·oportion to the Yalue 
of the crop produ<:ed is relatively hig·h. Deciduous and other nur
sery stock, however, is now regularly fumigated by most nurserymen 
to guard against the possible dissemination of injurious insects. 
Carbon bisulpbi9- is useful against underground species, as the woolly 
apple a phis, grape phylloxera, etc. 

SPRAYING DOR1\1ANT TREES. 

The spraying of trees during winter and spring, or when they are 
in a dormant condition, is directed largely against scale insects, espe~ 
cial(r the San Jose or Chinese scale. There are two principal ad
,·antages in spraying at this time: (1) the absence of foliage p er
n1its of n1ore thorougl1 applications, and (2) the sprays 1nny be 
used n1uch stronger tl1an during the growing season. Contact sprays 
are employed, as whale-oil and other soaps, kerosene and crude petro
leum emulsions, miscible oils, lime-sulphur wash, etc. The prune 
essential is thoroughness in making applications, covering every part 
of the tree from top to bottom, as in general only those insects con1-
ing into actual contact wi4:11 the spray are killed. 

Applications may be made in late fall , as soon as most of the leaves 
have fallen, at favorable times during the ,vinter when the tempera
ture is above the freezing point, or, preferably, in the spring shortly 
be-fore the buds are due to swell. Spraying in late fall and early 
"inter is thought by some to be more effective than later, on the sup
position that the scale insects are not yet entirely dormant; and the 
prevailing fair weather at this season and the usual slackness of work 
are additional reasons for fall spraying. llo,vever, the danger of 
injury to fruit buds and t"·igs, especially fro1n the use of n1ineral oils 
oud "' hale-oil soap, is unquestionably greater. On the whole, fall 
spraying has not yet come into extensive practice; altl1ough often at
tended with unfavorable weather conditions, the work is mostly done 
in the spring. In the case of lime-sulphur ,vasb, notably better r e
sults follow spraying late in spring, to insure as large an amount of 
spray on the trees as possible during early summer , and thus destroy 
any young scales fro1n adults which may have escaped destr uction. 
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In fact this continued action of the wasl1 is perhaps quite as impor

tant as its first e-ffect. 
Spraying dormant trees £or the San Jose and other scales and for 

other insect pests l1as come to be a very important part of orchard 
work, especially in the East and also on the Pacific slope, and in 
general it is possible so to time this work that a single application 
will reach n1ost of the troubles. Other tl1ings being equal, the insec
ticide having the greatest range of usefulness should be employed. 0£ 
the several clorn1ant-tree sprays, the standard lime-sulphur wash is the 
one most generally used and is equally effective against many other 
insects whicl1 may coexist on the trees. It is an excellent fungicide, 
and, aside from the inconvenience experienced in its preparation and 
its disagreeable character, it furnisl1es an ideal dormant-tree spray. 
Abundant experience has shown it to be an effective remedy in the con
trol 0£ the San Jose scale under all conditions, and also £or most other 
diaspine scales, as the cherry scale (Aspidiotus foruesi), the wal
nut scale ( dspidiotus juglans-regice), the West Indian peach scale 
( Diasri,s pentagona), the European fruit scale ( Diaspis ostrece-
f ormis), and reasonably so against the oyster-shell scale ( Lepid o
saphes ulmi), and tl1e scurfy scale ( Ohionaspis furfu1'us). Lecaniun1 
scales, such as the terrapin scale (Eulecanium nigrofasciatum) and 
the brown apricot scale (Eulecanium ar-m,eniaott,m), are more effect
ively controlled by mineral-oil sprays, though in orchards regularly 
treated witl1 lime-sulphur wash tl1ese will be kept in check. One 
thorough treatment each year, therefore, with lime-sulphur wash will 
lreep ,vell under control practically all scale-insect pests of the 

orchard. 
Pro£. J . ~1. Aldrich has shown that the lune-sulphur wash is effect-

ive in destroying on twigs and branches the winter eggs of the apl1icles 
affecting the foliage of the apple. It has been found effective in 
destroying the eggs of tl1e pear-tree psylla (Psylla pyri), which are 
deposited on the trees very early in the season by the over-wintering 
adults. It has long been known to be effective in destroying the pear
leaf blister-mite (E1'iophyes pyri), which passes the winter under bud 
scales of pear and apple and attacks the expanding :foliage in the 
spring. Eggs of the red spider and of clover and otl1er mites are 
probably also destroyed, as well as those of various insects. In Cali
fornia, if applied in late spring, it has been found e:ffectiYe in <lestroy
jng the peach twig-borer ( .J.narsia lineatella). The wash is also a 
valuable fungicide; i:f applied before the buds open, as for the San 
Jose scale, it e:ffectiYely controls the leaf curl of the peach. Used at 
this time on apple it replaces the dormant treatment £or apple ~cab, 
and its usefulness in the same way £or pear scab is very probable . 

.. 
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Against some of these troubles it must be used in spring shortly be
fore the buds open, and is about as effective against all when used at 
this tin1e. In practice, therefore, the plan should be to make one 
thorough application of lime-sulphur wash to orchards each spring 
as a general trea tn1ent for the control not only of the San Jose but 
of many other scale insects and other pests. 

SUl\if l\IER SPRAYING. 

By summer spraying is meant applications during the period o:f 
foliage. The work is directed principally against bud, leaf, and fruit 
eating insects, and a11 arsenical is chiefly used. Contact insecticides, 
exclusively used in dormant-tree spraying, are also employed in a 
dilute condition in the control of certain insects, as aphides, the pear 
psylla, leaf-hoppers, etc., but by far the largest part of summer spray
ing consists in the application of arsenicals, either in water or more 
generally in Bordeaux mixture,a effecting in the latter case combina
tion treatments for fungous and insect troubles. 

Two arsenicals are chiefly used, namely, Paris green and arsenate 
of lead, tho~gh numerous others are available, as arsenite o:f lime, 
Scheele's green, etc. The aim is to use these about as strong as the 
foliage will stand without injury, though well-made arsenate of lead, 
a comparatively recent addition to arsenical insecticides, may be 
used in unnecessarily large quantities without injury to most plants. 
The foliage of some fruits, as apple, pear, quince, and grape, is 
but rarely injured by effective strengths o:f Paris green, and perhaps 
never by well-made arsenate of lead. But the foliage of stone fruits, 
as cherry, plum, and peach, is on the whole quite tender, and arsenicals 
must be employed with caution. Arsenate of lead is least likely to do 
harn1, though repeated applications of this poison, especially to peach, 
may cause shot-holing and dropping of leaves and burning of the 
fruit. 

Summer spraying is perhaps more practiced in the case of the 
apple than in that of any other fruit, and because of the importance 
of the apple its treatment deserves detailed consideration. 

The principal pests to be controlled are the codling moth, the plum 
and apple curculios, and the lesser apple worm, which affect the fruit; 
and the bud moth, canker-worms, and tent caterpillars, which eat 
the foliage. While these several pests exhibit individual peculiarities 
in feeding, a sy_stem of spraying which will be effective in controlling 
or greatly reducing them is about as given on the page following. 

a For information as to the preparation and use of Bordeaux mixture and 
other fungicides see Farmers' Bulletin 243, U. S. Dept. Agr., by l\,L B. Waite. 
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SCHEME FOR SPRAYING APPLL ORCHARDS. 

FmsT TREATAfF.NT.-In orchards infested with the bud moth (Tmetorera 
ocellana), spray with arsenate of lead or Paris green just as buds are sw·elling. 

SECOND TREATA!ENT.-Spray with arsenate of lead or Paris green in Bordeaux 
mixture when cluster buds are out, but before the blossoms open. This treat
ruent is ,aluable against the bnd moth, canker-worms, t>lum and apple curculios, 
t<'nt caterpilla1·, etc. 

THIRD TREATMENT.-..As soon as the petals ha,e fallen, spray ,cry thoroughly 
\Yitb arsenate of lead or Paris ~reen iu Bordeaux 1uixture so as to place a dose 
of poison in the calyx cup of each young apple. Lar,re of the codline: n1otb, 
tbe principal cause of " 'ornly apples. batching some three or f()ur weeks later, 
n1ostly enter tbe fruit at the blossom end. and are tbus killed. 'l'bis is the most 
itnportant of all treatments for the codling motb and is ,nlu11ble in destroying 
the le~ser apple woro1 (Enar,nonia pr1t11it·ora), plum and a11ple curculios, canker
~·ortns, tent ca terpillnrs, etc. 

Foi:;RTII TREATMI:NT.-Three or four weeks after blossoms have fallen, use an 
arsenical in Bordeaux mlxtnre, thoroughly coating the foliage and young fruit. 
'l'bis is valuable against the codJing moth, and affords further protection against 
the insects abo,e n10u tioued. 

F11-Tn TREAT~IE:-iT.-An additional application of an arsenical in Bordeaux 
nlixture is necessary, nine or ten v.•eeks after the blossoms fnll, for tbe second 
bl'ood of the codling moth, nnd, in tbe ~fiddle and Routbern Rtates espe<.:ially. a 
sixth treatment is advisable two or three "·eeks later. In orchards not infested 
"·itb tbe bud moth and canker-worms the first and second treatments may be 
ou1itted. The third, fourth, and fifth applica lions ·will suffice to gi,e protection 
from most insect riests of the fruit and foliage, supplemented by the sixth for 
the territory iudicn tcd. 

Stone fruits, as compared with apple, pear, grape. etc., are but 
little sprayed with arsenicals, mostly on account of their gr0att>r sus
ceptibility to injury. In some of the northern States, as Pennsylvania, 
Ne"· 1-ork. ancl ~rich igan, an<l also in Canada, arsenicals are used 
1norc than in the iiiddlc and Southern Rtates, where the injury is 
n1ore pronounced. Do1n estica or European varieties of plun1s, in
cluding prunes, arc less injured, and there seen1s to be hut little if any 
injury to these from moderat-0 use of arsenate of lead. The pench 
is n1orc sensitiYe; three or four application!:> of nn arsenate of lead 
spray may cause n1uch of the foliage to fall and result in the scalding 
and dropping of the fruit. Cherries and Japane-.e plun1s also are 
tender, and arsenicals n1nst be used on the'-e ,vith caution. 

In the case of stone fruits the principal pest to be controlled with 
arsenicnls is the plnn1 curculio, and the first application should bo 
n1ade just before the buds open. 1fany of the beetles are out feed
ing at this tin1e and will be destroyed. .L\. second treatment is n1ade 
,vithin n few days after the blosson1s fall, ancl a third abont ten days 
later. The lntter treatment on p<'ach and ,Japan pltnn, in the lVIid<lle 
and Southern States. is attended with increase<l risk. Lime should 
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always be used with arsenicals on stone fruits. These treatments are 
very effective against the curculio and result in a notable increase of 
first-class fruit. As this insect makes conditions very :favorable :for 
infection from brown rot, its control greatly reduces the latter. In 
general, only well-made arsenate of lead should be used on stone 
:fruits, and in the case o:f peach only two applications should be 
given. The injury which results depends considerably on the charac
ter o:f the weather. 

In the case o:f the grape, as in that o:f the apple, it is practicable to 
indicate a scheme of spraying which will be effective against the 
principal insect pests, and, if the arsenical be used in Bordeaux 
mixture, against important diseases as well. 

GENERAL CLASSIFICATION OP INSECTICIDES. 

As already indicated, the important insecticides may be grouped 
principally into three series, as :follows: 

INSECTICIDES FOR BITING INSEC'IS ( STOMACH POISONS) .-Paris green, 
arsenate of lead, arsenite of lead, arsenite o:f lime, arsenite of soda, 
Scheele's green, London purple, white arsenic, hellebore, dust spray. 

INSECTICIDES FOR SUCKING INSECTS ( CONTACT SPRAYS) .-Lime-sul
phur wash, caustic-soda-lime-sulphur wash, self-boiled lime-sulphur 
wash, whale-oil soap, kerosene emulsion, crude petroleum emulsion, 
"distillate" emulsion, tobacco decoction, pyrethrum, caustic soda, 
caustic potash, lime dust, carbolic-acid emulsion, sulphur spray, 
resin -wash, etc. 

Fu.l\IIGANTs.-Hydrocyanic-acid gas, carbon bisulphid, sµlphur di
oxid, eftective against all classes of insects. 

STOMACH POISONS . 
• 

PARrs GREEN.-Paris green is the best known and most generally used of all 
arsenicals in orchard spraying, though arsenate of lead is rapidly growing in 
faYor. Paris green is a definite chemical compound-the aceto-arsenite of cop
per-and when pure contains 58.65 per cent of arsenious acid, 31.29 per cent of 
copper oxid, aud 10.06 per cent of acetic acid. The commercial article, as 
used in spraying, should contain 56 per cent arsenious oxid and not to exceed 
4 per cent, preferably 3 per cent, soluble arsenic. If tl1ere be appreciably 
more tl1an tl1is, danger of burning foliage is greatly increased. Well-macle 
Paris green should be of a beautiful green color, very fine and dry, free frolll 
grit, and perfectly smooth when rubbed between the fingers. This poison is 
sometimes adulterated, though the Paris greens on the market in this country, 
on the whole, average exceedingly well . Common adulterants are finely ground 
sand and gypsum and also common white arsenic. Pure Paris green will 
entirely dissolYe in strong ammonia, and any sediment left over is an 
adulterant. Ammonia also dissolves white arsenic crystals, and where 
adulteration with arsenic is suspected it is best to submit samples to proper 
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authorities for analysis. Paris green is used on ponle fruits and grapes at the 
rute of 1 pound to 100 or 150 gallons of Bordeaux mixture or ·water. When used 
in the latter, there sbould ahvays be added tbe milk of lime from slaking 2 
or :J pounds of ~ood stone lime for each 50 gallonR of spray. Used in Bordeaux 
n1ixture tbe lime is uooeccss:iry. Used at the rate of 1 pounu to 100 gallons, 
tl.ie rc iR son1etiwes burning of the foliage. aucl the \Yenker strengths are thus 
i,;afer but less eff'ectiYe. Paris green should not be used on peach, cherries, or 
Japan plums, and only with extreme caution on otber stone fruits. A.s this 
voison is bea vy and rapidly sinks, adequate provision for agitation of the liquid 

in the spray tank should be made . 
• \nsi::N.\.TI or I,E.\U.-.\.rscnate of lead is coming into quite general u!'-e in 

orchard b{lraying, replncing Paris green, over \Vhicb it has ~ome advantages. 
ultbougb it is more expensive. The ,veil-made product contaius no free ur&nic 
aud ll:- practically insolnble in water, and heot:e may be usPd at almost excessiY~ 
strengths ,vitbout injury to most foliage. It is quite udbesi ve and is not washed 
readily frou1 the trees by rnio, and on account of ltR finely divided condition 
remains in suRpenHion much better than Paris green. It is, however, ,veal,er 
tbau this latter, and to ohtain the ~me arsenical equh·alent three or four times 
wore arseoat<• of lead must be used. This poison has been on the market for 
se,·eral years, and reC'ently the> number of manufacturers hns considerably iu
(•rJased. 'l'he cumn1<•rc-iul brands ure on the whole t1uite sntil::fnctury. and are 
ruostly used iu 1,reference to its home preparation. 'I'he commercial product 
shoulu contain not le~s than 50 per cenl actual arsenate of lead. a.nu is used at 
the rate of 2. 3, or 4 pounds per 50 gallons of water or Bordeaux mixture. 
On Htoue fruits the lesser strength is vrefernble, ap{Jlied in water. ,vitb the 
n1ilk of lirue from sinking 2 or 3 pounds of good stone lime. 

,.\rsenate of lead runy be ma<le at home from the ingredients used in its 
c·oo1wcrcial ruanufncture. The quantities for 50 gallons of spray, on the basis 
of 2 pounds of the commercial product for each GO gallons of liquid, are: 
.Arsenate of i:;oda, l0 ounces; acetate of lead, 2G ouuces. '!'he two iogrt-~ieots 
are <lissolved sepnro.tely in " 'ooden or stone vessels. using about a gallon of 
,vnter, preferably bot. \Vheo dissolved these are poured sim11ltanconsly into the 
spray tank or other ,essel containing the required aruount of ,vuter. The 
u1ill,y wbite precipitate which forms is tbe arsenate of lead, aud from its 
.Oneness rrma Ins in suspension better than any other arseoicul. A.l:-;o, the in
gredients may be dissolved and kept sepnrt1tely, as stock ~olµtions. to be 
brought to~eth<'r as nee<lt•tl. Thus, dissolve :11 pounds .j ounce~ of u rsenate of 
soda in 50 gn.llons of water by suspending it in n gunny :--ack from near the top 
of tbe barrel; slroilnrly treut 7,'I pounds :! onucc~ of u.cetnte of lead. After 
thorough stirring, 1 gallon of enrh is use,l for each 50 gallons of spray, thus 
giving the amount of poison indicated in the above forn1ulu. 

'l'he homemade arseunte of lead is somewhat cheaper than the con1n1ercinl 
product; its preparulion, boweYer. is complicated from the fact thnt ll is diffi
c·11lt to gf't chcn1icals of a known strength. Tbl' arsenate of so<la especially 
iH likely to vary iu its composltion. and wny be adulterated with cowmou snlt. 
'l'b<• orc-bardlsl should. therefore, obtain fron1 the clenler n guaranty of purltr 
of the rcspf'<'live in~t·c,dlents and should also secnrP u statement sho,ving the 
C'xac·t quantities of each which sllould be used to produce l'On1plcte co01bin11tion. 

ARSENIT1•: OF 1.11n~.- .\.rRenlt<' of lime is made by combining lime and \Yhite 
nrHcnlc-, antl the protluct is insoluble triealtic urs1•uitc. 'l'.bis is the <:lH?t\lH~st of 
nil of the arsenic·nl htHP<:tlcides. nod while it bas uev<'r been <"Xt<>nsively e1n
JJloye<l there i1:1 abuodau l evidence that it ls ('ffcctlve, and when propt.1rly wade 
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it is quite sate for use on the hardier foliage, as of apples, pears, and grapes. 
Two methods of preparation have been recommended, as follows: 

.~ccording to the Kedzie formula, boil together for fifteen to twenty minutes, 
or until dissolved, 1 pound white arsenic and 4 pounds sal-soda crystals ( OL' 2 
pounds of the anhydrous form) in 1 gallon of water, finally replacing any water 
lost by e,·aporation. This is the stock solution, and should be placed in a jug 
and properly labeled. One pint is used with each 40 or 50 gallons of Bordeaux 
mixture or water. When used in water there must always be added the milk 
of lime made from slaking 2 or 3 pounds of good stone lime, which is necessary 
to produce the arsenite of lime. When used in Bordeaux mixture, no additional 
lime is necessary in this or the following formula. 

By the Taft formula, 1 pound white arsenic and 2 pounds of freshly slaked 
lime are boiled together for forty minutes or more in 2 gallons of water, and this 
furnishes sufficient poison for from 300 to 400 gallons of spray. This is not as 
reliable as the former, since it is difficult to tell if all the arsenic bas combined 
\\' ith the lime. When used simply in water, milk of lime is added as in the 
preceding formula. It is better to make this poison up only as needed, as the 
arseuite of lime on standing settles into a compact mass difficult of working 
free in '"a ter. 

SCHEELE'$ GREEN ( GREEN ABSENOID) .-This is the simple a rsenite of copper, 
containing no acetic acid; it also differs from Paris green iu being more finely 
divided, and is ot a dull whitish-green color. Lacking the acetic acid, it is 
cheaper than Paris green. It is used as is Paris green, in Bordeaux mixture or 
water, and at the same strength. 

WHITE ARSENic.-With unimportant exceptions, all insect food-poisons at 
present used ha,e arsenic as the active killing agent. The arsenic may be 
variously combined, as with copper and acetic acid in Paris green, with copper 
simply in Scbeele's green, or with lead in arsenate of lead. White arsenic is 
the cheapest form of the poison, but is little used in orchard work on account 
of its caustic effect on foliage. A considerable proportion of white arsenic dis
soh·es in water, penetrating and killing the plant tissues. White arsenic is 
sometimes used as an adulterant of Paris green and other arsenical insecticides 
and while raising the percentage of arsenic does so at the risk of injury to 
the foliage. 

ABSENITE OF LEAD.-Arsenite of lead, on account of its causticity, is but little 
used in orchard work. Serious injury to plants bas resulted from its mis
taken employment as the arsenate of lead. It is made in the same manner as 
the latter, using 4 pounds acetate of lead and 12 ounces arsenite of soda, 
which furnishes sufficient poison for 150 gallons of spray. 

LONDON PURPLE.-London purple is a by-product in aniline dye manufacture, 
the poison being in the form of arsenite of lime. The composition of London 
purple is quite variable, greatly interfering with its usefulness. It is a finer 
powuer tban Paris green and is used in a similar way. It is at present but 
little employed in orchard work. 

Ilf:LLEBORt:.-The powdered roots of white hellebore are at times recommended 
as a substitute for the arsenlcals, especially upon fruit which is ripe or nearly 
so. It is applied dry, dilutPd with from 5 to 10 parts of flour, or in water 
at the rate of 1 ounce to the gallon. It acts as an internal poison to insects, 
but is harmless to man 1n the quantities recommended. Its expense prohibits 
its use, except on a small scale. 

DusT SPRAYS.-These, while of variable composition, usually consist of lime 
dust, Paris green or other arsenical, and dry Bordeaux mixture or powdered 
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bluestone for fungous diseases. A formula by W. ~I. Scott O for dry Bordeaux 
and lime is as follows : 

"Four pounds of copper sulphate in 4 gallons of water; 4 pounds of lime in 
4 gallons of water; 60 pounds of slaked lime dust. Dissolve the 4 pounds of 
copper sulphate in 4 gallons of water and slake 4 pounds of lime in 4 gallons 
of water. When cool pour the two solutions together simultaneously into a 
tub. Allow the resulting precipitate to settle, decant the liquid, pour the wet 
mass of material into a double flour bag, and squeeze out as much water 
as possible. Then spread out the doughlike mass in the sun to dry. After 
a day's drying it can easily be crumbled into an impalpable powder by crush
ing with a block of wood or even with the band. This powder should be 
screened through a sieve of brass wire having at least 80 meshes to the inch 
and should then be thoroughly mixed with 60 pounds of slaked lime dust." 

To this should be added about two pounds of Paris green, and very thor-
. oughly mixed with it, making a combination fungicide and insecticide for biting 

insects. Dust sprays are applied to trees by air-blast machines, and owing to 
the rapidity with which the work may be done they effect a considerable saving 
in time and labor. Their use against the codling moth and other biting insects 
has been shown to be less effective than liquid poisons, and dry Bordeaux is not
ably less effective in the control of diseases than the freshly made liquid 
Bordeaux mixture. 

CoNTACT SPRAYS, 

Contact sprays are used against sucking insects and kill by corroding the 
body or by stopping the breathing pores. 

SOAP WASHEs.-Ordinary soft soap and laundry soaps have long been em
ployed against soft-bodied insects, as aphides, scale insects, etc., and certain 
soaps are now manufactured especkllly for insect work. 

WHALE-OIL soAP.-Whale-oil-soap wash when used on trees in foliage, as 
against aphides, the pear psylla, etc., i s made by dissolving 1 pound of soap 
in 3 or 4 gallons of water, or even more dilute solutions may be effective. As 
a dormant-tree treatment for scale insects a strength of 2 pounds of soap to 
each gallon of water is necessary, and the wash should be applied hot, as at 
this strength it becomes difficult to spray upon cooling. Applications of soap 
washes are best made in spring, shortly before the buds swell, as fall and 
early winter treatments appear more likely to injure the fruit buds. These 
soaps are variable in con1position and care should be exercised in their pur
-chase. A potash fish-oil soap is preferable to one made with soda, and should 
contain not over 30 per cent of water. The cost of the soap wash for large
scale dormant-tree spraying is prohibitive; it is useful, however, where but a 

few trees are to be treated. 
LIME-SULPHUR w ASH.-This bas become the main r eliance in spraying scale

infested orchards, and, as elstnvhere pointed out, is effective in controlling 
numerous other insects and is valuable for certain fungous troubles. The fol
lowing formula is used only on dormant trees, as it is quite too strong for 

foliage: 
Stone lime ____________________________________ pounds-- 20 
Sulphur (flour or flowers) ________________________ do____ 15 
Water to make ________________________________ g~llons__ 50 

° Farmers' Bulletin 243, p. 11. 
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Preparation.a-Heat in a cooking barrel or Yessel about one-tbird of the 
total quantity of water required. vVhen the water is hot add all the lime, and 
at once add all the sulphur, which previously should ha,e been made into a 
thick paste with water. After the lime has slaked, about another third of the 
water should be added, preferably hot, and the cooking should be continued for 
an hour. when the final dilution may be made, using either bot or cold water, 
as is most convenient. The boiling due to the slaking of the lime thoroughly 
mixes the ingredients at the ~tart , but subsequent stirring is necessary if the 
"·ash is cooked by direct heat in kettles. If cooked by steam, no stirring will be 
necessary. After the wash has been prepared it must be well strained as it is 
being run into the spray pump, or tank. The wash may be cooked in la rge 
kettles or preferably by steam in barrels or tanks. 

SELF-ROILED LIME-SULPHUR WASH.-.A. wash made by the heat generated from 
the slaking of lime has been more or less used as n dormant-tree spray for the 
San J ose scale, and while a diversity of opinion prevails as to its efficiency, re
sults on the whole have not been very satisfactory, and practically it has fallen 
into disuse as a winter treatment. 

The recent discoYery by Prof. W. M. Scott, of the Bureau of Plant Industry, 
of the usefulness of the self-boiled wash as a fungicide for trees in foliage, more 
especially the peach, bas suggested, as was pointed out by him, its probable 
usefulness as a summer treatment for the San J ose and other scales. Thus far 
there has been no very satisfactory summer spray for this insect. During the 
sumn1er of 1908 experiments were made by the Burea u of Entomology on scale
infested peach and apple trees, which showed that this wash, thoroughly applied, 
will largely free the trees from scale by preventing the settling of the newly 
deYeloped •· lice" aud wfth no injury to the foliage. From two to three applica
tions should be made, the first as the roung "lice" begin to crawl in late spring 
and the subsequent applications at intervals of three or four weeks. The sum
mer t reatments can not be made with desired thoroughness on accoun t of the 
presence of leaves, and should not be expected to replace the dormant spraying 
with the stronger boiled wash. But in case win ter spraying was neglected or 
not satisfactorily accomplished, summer treatments are desirable to protect 
trees from injury during the growing period. These treatments, furthel'more, 
as shown by Mr. Scott, are quite effective in preventing various fungous 
diseases. 

The mixture that gave the most promising results was composed of 10 pounds 
of sulphur (flowers or flour) and 15 pounds of f resh stone lime to 50 gallons of 
,vater. This mixture may be prepared as follows: 

Place the lime in a 50-gallon barrel and pour 2 or 3 gaJlons of cold water 
o,er it. Immediately add the sulphur and 2 or 3 ga11ons more of cold water. 
Tbe l1eat from the slaking lime will boil the mixture Yiolently for several 
n1inutes. Some stirring is necessary to vrevent burning, and more water should 
be added if the mass gets too thick to stir; but the cooking is more effectual 
" ·hen the minimum quantity of water is used, usualJy from 6 to 8 gal1ons being 
required. \\'hen the boiling ceases dilute with cold water to make 50 gallons, 
stir thoroughly, and strain through a sieve of about 20 meshes to the inch in 
or<ler to take out coarse particles of lime, but all the sulphur should be carefully 
" 'orkcd through. 

° For a detailed account of the lime-sulphur wash, see Yearbook, U . S. Dept. 
Agr., for 1906 . 

• 
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PETROLEUM OILS, 

The mineral or petroleum oils in one form or another comprise some of tbe 
most important insecticidal agents against sucking insects, as apbides and 
scale insects. They are best used in emulsions, for as a rule the use of undiluted 
oils is attended with grave danger to plants. 

KEROSENE EMULSI0N.-Kerosene may be emulsified vvith milk or soap, the 
latter being now more generally used. The soap emulsion is made as fol
lows : Kerosene, 2 gallons; whale-oil or other soap, ! pound; water, 1 gallon. 
The soap is finely divided and dissolved in boiling water, nnd after removal 
of vessel from fire the oil is immediately added. The whole is violentlr 
agitated while hot by thorough stirring, or preferably it should be pumped back 
upon ltself through a force pump for from three to five minutes. .After sufficient 
pump1ng the mixture will have increased considerably in bulk and assumed the 
color and consistency of cream. Well-made emulsions should keep indefinilely, 
and may thus be kept in stock to be used as needed. The spray should contain 
from 20 to 25 per cent of kerosene for use on dormant trees and from 6 to 
12 per cent of kerosene for summer spraying. 

CRUDE PETROLEUM EMULSION .-This is made as described for kerosene 
emulsion. The grade of oil used is known as '• insecticide" oil, and should show 
a clear, amber color with a specific gravity of from 43 to 45° Baum~. On 
dormant trees this emulsion should contain from 20 to 25 per cent of crude 
petroleum. As a summer spray the kerosene emulsion is preferable, as there 
is a residuum in the petroleum emulsion which upon drying may result iu 

injury to foliage. 
PURE KEROSENE TBEAT.MENT.-Pure kerosene is used in a very limited way, 

more particularly in aggravated cases of San Jose scale infestation, and must 
be employed with caution to avoid injuring the trees. Applications should be 
wade on bright, sunshiny days, using merely enough oil to wet the plant, ceasing 
to spray before the oil commences to drip to any extent. On a moist, cloudy day 
evaporation of the oil on the trees is slow, and the fruit buds or even the 
twigs and limbs may be killed. 

PURE CRUDE PETROLEUM TRE.A.TMENT.-This is used in the same way as the 
kerosene, and the same grade of oil is used as in the crude petroleum emulsion. 

OIL IN MECHANICAL EMULSION WITH w .A.TER.-The trouble of making emulsions 
bas led to the development by manufacturers of spray pumps designed to auto
matically mix in the operation of spraying, in any desired percentage, the oil 
and water. On the whole, pumps of this class have been found unreliable, as 
not discharging the percentage of oil indicated, resulting in injury to trees or 
ineffective results, and are now but little employed. 

l\IrscIBLE 01Ls.-Under this head are to be included certain proprietary prepa
rations, developed especially as a treatment for the San Jose scale. '.rhese 
consist largely of n mineral oil, rendered soluble by a small percentage of a 
vegetable oil, as resin oil, and an alkali. They mix readily with water and are 
useful where it is desired to obviate the trouble of preparing a wash, especially 
for the treatment of small orchards. 

l\Jiscible oils have recently been investigated by Prof. C. L. Penny O and he 
bas indicated formulo.s for their home preparation. There are two distinct 
stages in the making of a miscible oil: (1) The preparation of the emulsifier, 
or soap solution; (2) the miXing of the emulsifier with the petroleum oil and 

0 Bnl. 75, Del. College Agr. :wx:p. Sta.; Bul. 85, Pu. State College, A.gric. Exp. 

Station. 
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resin oil, thus producing the miscible oil. The spray proper results from a third 
process-diluting the miscible oil with necessary water. 

Preparation of ernulsifi,er.-In the preparation of the emulsifier an iron kettle 
is necessary. ranging in size from 30 to 80 gallons, or more, depending upon the 
SC'ope of work to be done. A board cover should be provided and a thermometer 
with scale inclosed in glass and reading to 400° F. The formula for the 
"emulsifier " or soap solution is as follows: 

~Ienhaden oil _________________________________ gallons__ 10 
Carbolic acid ___________________________________ do____ 8 
Caustic potash ________________________________ pounds__ 15 

This is hee.ted to 290° or 300° F. and then the following are added: 

Gallons. 

Kerosene --------------------------- - - - - -------------- 2 
Water------------------------------------------------ 2 

The kerosene is added at once after the above temperature has been reached. 
but the water must not be added until the mixture has cooled to at least 212° 
F., or below the boiling point. Otherwise, a slight explosion of steam may result. 
This mixture is inflammable when hot and proper precautions are necessary to 
prevent its igniting. 

Mi.cing enul-lsifi,er (J!rtd oils.-In the mixing of the above-described emulsifier 
with petroleum and other oils, no heat is required. The emulsifier may be used 
with kerosene or with crude petroleum with or without the addition of resin 
or other oils. Numerous formulas for miscible oils are given, of which the 
following is said to be the easiest made and most efficient as a dormant-tree 
spray: 

Gallons. 
Soap solution (emulsifier) ______________________________ 3! 

Paraffin oil------------------------------------------- 40 
Rosin oil------------------ --------------------------- 6 
,vater as required by test. 

These several compounds are brought together in an open barrel or tank and 
all are mixed by thorough stirring, sufficient water being added to give a ready 
emulsion. Although heat is not needed, extreme cold, as when the temperature 
is around the freezing point, will prevent perfect mixing. Preferably the mate
rials should be kept in a moderately warm room some hours before mixing. 

Dilution fo1· sp-raying.-For use the miscible oil is diluted with the desired 
amount of water by thorough stirring. From 3½ to 4½ gallons of the miscible 
oil are used to make 50 gallons of spray. 

OTHER PREPARATIONS. 

SOLUDLE SULPilUR SOLUTION.-The trouble incident to the preparation of the 
cooked lime-sulphur wash has also led to the introduction by manufacturers of 
seYeral so-called soluble sulphur solutions, represented to contain the essentials 
of the boiled lime-sulphur wash, and these are coming into use as a substi
tute for the cooked wash. They possess distinct merit and if used of suffi
cient strength are reasonably satisfactory, and have a field of usefulness for the 
small home orchard and elsewhere. 

TOBACCO SOLUTI0Ns.-Strong tobacco extracts or decoctions are valuable 
sprays against apbides, thrips, etc., and are coming into an increased use, 
especially against the aphides occurring on the foliage of the apple and other 
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plants. A proprietary tobacco extract on tbe market bas given good results. 
Tobacco decoctions must be made quite strong to give an effective spray, as in 
the proportion of 1 pound of stems or leaves to each gallon of water. 

CAUSTIC LYE AND SODA. WASHES.-Washes made by dissolving lye or soda in 
water are at timP,s employed on dormant trees against scale insects, but are 
less effective than the soap, oil, or lime-sulphur sprays. The caustic should be 
used at the rate of 1 pound to 3 or 4 gallons of water, and at this strength is 
very disagreeable to handle. The effect on the trees, however, is to brighten 
them up, and the orchardist is often misled, on this account, as to their real 
value iu killing insects which may be present. 

SULPHUR SPRAY.-Flowers or flour of sulphur is useful against plant mites 
such as the red spider, etc., and may be dusted over the trees, while wet with 
dew or after a shower, by means of a dusting machine. A more satisfactory 
means, however, is to render the sulphur soluble with caustic potash or soda. 
There are several formulas for the preparation of sulphur spray, the one rec
ommended by this Bureau being as follows: 

11ix 20 pounds flowers of sulphur into a thick paste with cold water and add 
10 pounds pulverized 98 per cent caustic soda, by which the sulphur ,vill be 
liquefied with much heat. Stir and add water to prevent burning, finally dilut
ing ,vith water to make 20 gallons. This is a stock solution, 2 gallons being 
used for each 50 gaJlons of spray, or even stronger without injury to the foliage. 

SPRAYING .APPARATUS AND ACCESSORIES. 

The rise of spraying apparatus in the United States :for orchard 
use dates from about 1880, but it was not until some years later that 
the question of its manufacture was seriously taken up. Barrel 
pumps were first used and they sufficed to show the possibilities of 
protecting crops by spraying with proper apparatus, and the de
mand for machinery for applying liquids to trees increased r apidly. 
Steam-power sprayers were apparently first used in 1894, and a gaso
line outfit was used a year later. During the years of evolution of 
spraying machinery great improvements have been 1nade, and many 
of our present-day outfits possess a high degree of efficiency. These 
range from small hand outfits to power apparatus, representing sev
eral different principles, and the prospective purchaser is often at a 
loss to kno"' which is best to procure. The ans,ver to the question 
often asked, as to which is the best spray pump, depends upon the 
conditions under which the machine is to be used, as the number and 
the size of trees, the cl1aracter of ground-,vhether rough or sn1ooth
intelligence of labor, accessibility of water, etc. There are, however, 
certain considerations which should receive attention in selecting an 
outfit, and there should be a better general know ledge of the princi
ples of construction as affecting successful operation and preser-
vation. 

All pumps should have the working parts of brass or bronze or 
other substance ,vhicl1 will not be corroded by the spray liquids. 
Brass valves are now used in the best class of pumps. Those of 

l 
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TYPES OF SPRAYING A PPARATUS. 

(Fig. 1.-Bucket pumps. Fig. 2.-Kna.p~ack pump. Figs. 3 nnd 4 -Barrel pumps, showing 
also 11.gitators.J 
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T YPES OF SPRAYING A PPARAT US: H AND-POWER T A NK OUTFITS. 

[Fig. 1.-A double-acting, double-cy1inder horizontal pump, with one-piece plunger. Fig. 2.-Sec
tiouiil view of a double. vertical cylinder pump, showing plungers, valves, waterways, etc. 
Fig. 3.-A double-acting, sir.gle-c.dinder horizont11l pump. Fig. 4.-A hy<lruulic, single-cylinder 
pump with spring 11rrangement to Jes.sen work in maintaining high p1·ess11re.] 
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TYPES OF SPRAYING APPARATUS. 

[Fig. 1.-GC'are,l air-pressure outfit for orchard work. Fig. 2.-Carbouic-ncid gns sprayer. 
Fig. 3,.._Compres.sed-air sprayer.] 
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TYPES OF $PRAYING A PPARATUS: G ASOLIN E-POWER OUTFITS. 

[Fig. 1.-Illustratin~ aver~• compact arntngement of engine and pump, eITecting an 
importunt saving 1n weight. Ji'ig. 2.-A waler-cooled engine, with triplex pump of 
high-pressure copacity.] 

• 
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rubber or leather are objectionable, and pumps fitted with t11ese will 
be a constant source of trouble. 

Single-acting pun1ps are mostly used £or barrel and smaller out
fits. In the simplest of these there is but one set of valYes, the cyl
inder being en1ptied and at the same time filled by the upward or 
backward stroke, tl1e plunger returning througl1 the liquid. The 
rylinders are either sub1nerged in the liquid, being near the base of 
the barrel or tank, or are on the outside. The for1ner are, on the 
"·hole, preferable as, being constantly covered with liquid, the valves 
may be made simpler, and hence not so likely to get out of order, and 
priming is unnecessary. Cylinders on the outside of the tank or 
barrel are often in the way, but are more readily accessible in case 
attention is required. 

,,Tith true double-acting pu1nps liquid is taken in and discharged 
at each forward and backward or up and down stroke of the lever. 
Such pumps have one (PL XVI I, fig. 3) or two (PL XVII, figs. 1 
an<l 2) cylinders and are vertical or horizontal, mostly the latter in 
the single-cylinder type. Double-acting pumps are of large capacity, 
suitable for hand-power tank outfits or for gasoline, and with care 
last for several seasons. 

In hydraulic pumps (Pl. x,rrI, fig. 4) the pump proper is con
necte<l wit.h a large pressure tank into which the liquid is forced, the 
contained air forming an elastic cushion, the immediate source of 
power for forming the spray. 

BUCKET PUMPS.-Tbis type of pump (PI. XYI, fig. 1) is quite satisfactory 
where but a few small to medium-sized trees are to be treated. 1''bile some
" ' bat iuconYenient, on account of the necessity of currying from place to place, 
this difficulty is not important in view of the small amount of work to be done. 
As a rule, sufficient hose is not supplied with bucket pumps for tree spray
ing. A hose 12 or 15 feet in length should be specified ,vhen ordering, and an 
extension r od is a distinct advantage (PI. XX, fig. 17). Bucket pumps are 
suitable for applying any of the 1iquid sprays, as lime-sulpbur "·ash, oil emul
sions, arsenical poisons, Bordeaux mixture, etc. Several different forms are on 
the market, as furnisbed by different manufacturers. Sometimes pumps are fur
nished mounted on a galvanized bucket, but simply the pump can be obtained 
and nse made of buckets or tubs already on band. Some vumps also are fitted 
with clamps for fastening to the side of the bucltet or other vessel. Good pres
snre may be developed "'ith many of these, though usually two persons are 
nec~ssary in their operation, one to pump nod the other to handle the nozzle. 

KNAPSACK PUMrs.-A. knapsack pump (PL x·r1, fig. 2), as the name suggests, 
is can:ied on the back of the operator, who pumps and directs the spray at tbe 
same time. The outfit consists of a copper tank (sometimes galvanized iron 
is used) fitted with a small pump, "'ith handle attached, lead of hose, extension 
rod and nozzle, and straps for carrying. The tank bolds about 4 gallons, and 
all classes of spray liquids may be applied. Knapsack outfits are often fitted 
for use as bucket pumps, by attaching a handle to the plunger. These were 
much used years ago in vineyards, and are still serviceable on hillside vine
yards where it is impracticable to use a larger outfit, for small orchards of 
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young t rees, etc. In commercial work, the knapsack has largely given way to 
the barrel pump, which for general work possesses many advantages. It is 
difficult to get necessary power with the knapsack outfit, it is rather heavy to 
carry, and especially disagreeable on account of frequent leaking around the 
pump or opening, which is very objectionable to the operator. 

BARREL PUMPS.-Tbe barrel type of spray pump (Pl. XVI, figs. 3 and 4) is 
more generally used than all others, and is especially suitable for small orchards, 
as up to 10 or 12 acres. A good barrel pump will supply adequate pressure for 
two leads of hose with double Vermorel or similar nozzles, and very effectiYe 
orchard spraying may be accomplished. These are of many different forms, and 
there is considerable choice among the different makes. Some have the cylin
ders on the outside and others on the inside of the barrel, and, on the whole, 
the latter are preferable. 

The pump is attached to the barrel either at the side or end, more commonly 
in the latter way. Side attachment, however, in some particulars is preferable, 
as the outfit is lower and less in the way and better agitation may be secured. 
The method of fastening of pump to barrel also varies. In some cases the pump 
may be removed simply by loosening a thumbscrew, catch, or similar deYice. 
Submerged pumps-that is, with the valves near the bottom of barrel and under 
the liquid-are mostly with short cylinders. These pumps are supported at the 
base on a short pedestal to raise the strainer somewhat from the sediment, or 
the base of pump may be raised some 8 to 12 inches from the bottom, the suc
tion pipe, boweYer, extending lower. Agitators are a very important part of 
any pump, and there are various styles on barrel pumps, as discussed under 
another heading. The barrel pump may be placed on a wagon or cart, or 
fastened to a sled or drag. One man is required to pump, ,vbo can also attend 
to driving, and one or two additional men, depending on whether one or two 
leads of hose are attached. 

TANK ouTFITs.-In spraying on a large scale, and especially where water 
must be hauled some distance, 150 to 300 gallon tanks are employed. Half
round and rectangular tanks are made to replace the wagon bed on the trucks, 
and hogshead or square tanks may be placed at one end of the wagon on a plat
form, or in the wagon bed. Ordinary barrel pumps are used in some tank 
outfits, but mostly large, band-working, double-acting, and double-cylinder 
pumps are employed, furnishing adequate pressure for two leads of hose and 
double or triple nozzles (Pl. XYII, figs. 1 to 4). These pumps are mounted 
on top of the tank, or on a platform at either end, and are provided with 
suction hose to be inserted into the spray tank. .A common defect in tank 
outfits is lack of pro,ision for adequate agitation. This point should not be 
overlooked by the prospective purchaser. 

GEARED SPRAYERs.-In geared sprayers horse power is used to develop the 
pressure required to make the spray, the pump being operated usually by a 
chain connected with a sprocket wheel on one of the wheels of the wagon or 
cart. There is usually a pressure tank, the size depending upon the character 
of the spraying to be done. 

In the orchard sprayer illustrated in Pl. XVIII, fig. 1, there is a single pump 
operated by a chain and sprocket wheel on the bind wheel of the wagon. Air is 
first pumped into the pressure tank, a drh·e of from three to five minutes suf
ficing to raise the pressure to from 20 to 25 pounds. 'l'be suction is then 
turned on the spray liquid, and a little further driYing will raise the pressure 
to SO or 100 pounds. The compression tank is large, holding about 20 gallons, 
and the pressure is said to be sufficient to thoroughly spray a tree while the 
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wagou is standing still. Driving f rom tree to tree accumulates additional 
pressure for further spraying. A better outfit of this type has two pumps 
with gearing on each hind wheel, materially adding to the pressure capacity. 
Geared sprayers are much used in vineyard spraying, and there are different 
styles of these on the market. Perhaps all of them are open to the objection 
that sufficient pressure can not be maintained without too fast driving for 
effecti,e spraying. This style of sprayer is best suited for low-growing plants, 
as truck crops. For orchard spraying they are less reliable as to pressure than 
gasoline or steam power outfits. 

C.\.RBONIC-ACID GAS SPn.AYERs.-Carbonic-acid gas under pressure in drums, 
as in general use, is being employed as a source of power in spraying. The 
pressure may be maintained quite uniformly and there is little about the 
apparatus to get out of order. It is perhaps somewhat more ex.pensive than 
the gasoline or horsepower outfits, and one must be situated so that the drums 
can be promptly recharged and received without delay. A supply of several 
drums is an advantage, avoiding possible delay in spraying at critical times. 
These outfits are suitable for all classes of spraying with appropriate attach
ments, the spray tank and drum being mounted on a wagon, cart, or sled, as 
conditions require. PL XVIII, fig. 2, illustrates the tank, drum, and connections 
of a carbonic-acid gas sprayer. 

CoMPRESSED·AI.B sPBAYERs.-Oompressed-air sprayers embody the same prin
ciple as that employed in the carbonic-acid gas sprayers, ancl consist usually of 
two equal-sized cylinders--one the air chamber and the other for the spray 
liquid. The tanks are mounted together on a wagon or cart, with pipe and 
Yal,e connections to regulate the pressure. The air is compressed in the air 
tank at a central pumping station, equipped with an engine and air pump and 
air-storage tank, at \Vhich time also the spray tank is refilled with the spray. 
This form of apparatus is very simple and excellent work may be done with it. 
\\'hile the initial expense is considerable, owing to the necessity for equipment 
of engine and air pump, this is more or less compensated for by simplicity of 
operation, as the spraying may be attended to by one man. In some outfits 
proper provision is not made for agitation, and in others this is provided for 
by introducing the air from the compression tank in jets on the lower side of 
the spray tank. ( See Pl. XVIII, fig. 3.) 

STEAM-POWER 0UTFITS.-Outfits with steam for power preceded in point of 
time the gasoline outfit, but, owing to constant improvements, the latter are 
now in more general use. Nevertheless, some orchardists prefer steam outfits 
and are operating them with entire success. There are essentially two kinds of 
steam outfits used-one employing the steam pump and the other the steam 
engine; the latter makes the outfit somewhat heavier, but the engine can be 
used for Yarious farm purposes. The principal objection to steam outfits is 
their weight. Either coal, wood, or petroleum is used for fuel, and this item of 
expense is small. Boilers of from 1½ to 2 horsepower capacity are used, the 
latter preferable as giving a certain excess of power, and mostly of the upright 
type. The prime requisites in the successful working of steam or gasoline out
fits is to keep all parts in perfect working condition by frequent examination, 
adjustment, and repair if necessary. The packing of piston rocl of pump is a 
frequent source of trouble, as it quickly wears out. Care must be used in the 
selection of packing material and to keep it properly lubricated. The oil cups 
must be watched to see that they are working properly, or else hot bearings 
and injury may follow. All dirt should be kept excluded and only tbe best 
graue of oil employed. During cold weather warming of oil is advisable to 
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insure its proper flow. Frequent cleaning of boiler of sediment and cakes is 
necessary, and the removal of soot from flues should be attended to every two 
or three weeks; otherwise there is an important loss of heat. The steam 
pressure should be maintained as uniformly as possible, and, also, the water 
level in the boiler should not vary much. The same care is necessary in the 
successful operation of steam sprayers as for steam engines in general, and 
aside from their weight, these giYe excellent satisfaction on account of their 
simplicit.-y and reliability. 

GASOLINE-POWER oUTFITs.-Gasoline engines ha,e during the past few years been 
much impro,ed and are coming into increased use for spraying and other pur
poses. As no\v furnished, many of these are quite reliable, and by reason of 
lightness and the small amount of attention required during operation are pre
ferred to the heaYier steam-power sprayers. Gasoline engines are either up
right or horizontal, the former, as offered for spraying, usually of the marine
engine type anu on the 2-cycle plan. ( See Pl. XIX, fig. 2, showing upright 
engine and reduction gear connection to pump.) A horizontal engine with 
direct connection to horizontal pump is shown in Pl. XIX, fig. 1. In the latter 
there is a compact arrangement of parts, effecting a saving in "·eight. Engines 
with either water or air cooled cylinders are used in spraying outfits, the latter, 
ns dispensing with the cooling tank, being lighter. No careful comparison of the 
upright and horizontal and of the 2 and 4 cycle engines, as used in spraying, 
bas been made, but both have been used successfully for se-,eral years. The 
prospecti,e buyer, perhaps, can not do better than to accept the statements of 
firms in whom be bas confidence as to the satisfactory character of their 

equipment. 
In the operation of gasoline engines care should be taken to a-void beating 

of the bearings from lack of sufficient oil and too tight adjustment. In case of 
failure of engine to work right, the batteries should be tested for sufficient 
current to fire the gas; the gasoline feed should next be e:x:nmined, and the 
sparker to see that this is not gummed up. The presence of water or dirt in 
the gasoline often causes trouble. Back firing-that is, explosion and a jet of 
flame from air inlet-may result from bad mixing of air and gas, or, if during 
compression, to sparking at the wrong time. Leaky Yalves will be sure to cause 
trouble and require prompt attention. Frequent examination and cleaning ot 
valyes and sparking mechanism are essential, and attention must be gi,en to 
the air supply. \\'hen the air and gasoline are properly balanced, there is com
plete combustion and but little, if any, smoke; too much gasoline is shown by 
the smoke, and if there is too much air the mixture fails to explode. 

Any good po,Yer pump is satisfactory, but preferably the pump should be 
mounted on the same bnse with the engine, and direct connected, or with 
reduction or eccentric gearing. Most power outfits are no"' pro,ided with 
relief ,al,es for the return to the tank of liquid when pressure becomes too 
high, an<l also some automatic means of agitation of liquid in the spray tank. 
Despite efforts of manufacturers to reduce ibe weight of gasoline sprayers this 
is still undesirably great. \.Vide-tread wheels are used on the trucks, and the 
front \vheels should be sufficiently lo,v to permit short turns. 

DusT SPRAYERS.-Several ma.chines are now made for applying insecticides 
and fungicides to plants in the form of a dust. Dust sprayers for orchard use 
have la~:ge capacity, aud are operated either by band or by gasoline engine. 
They comprise essentially a hopper containing the dust, and a strong fan for 
generating the air blast, which is conducted through a tube or chamber, into 
which the dust is autoruntically fed from the bopper, to be thus blown fro1n 
the outlet tube upon the trees. In general, dust sprays as compared with liquid 
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s11rays are considerably Jess efficient for orchard insects, and haYe but little 
Ya1ue against fungi. On Yery rough ground or where there is not available 
~·ater supply their use is perhaps warranted. 

NozzLEs.-The spray nozzle is an exceedingly important part of any outfit, 
nnd the orchardist can not afford to fit an otherwise good spraying outfit with 
any but the best nozzles. During the past fifteen or twenty years many styles 
of these ba Ye been offered, and for the most part these are referable to the 
following general types or classes, some falling with more than one class, 
according to the particular ·adjustment, as shown in Plate XX. 

Figure 1 i11ustrates the primitive and simplest form, this being an ordinary 
hose nozzle, adjustable to make the stream coarse or fine. The water leaYes the 
orifice as a solid round stream, and is broken into a spray by the action of the 
air, and a high pressure is required. Several nozzles in one of their adjust
ments haYe this method of forming a spray, but none having this as the sole 
method of spray formation is now used in orchard spraying. Nozzles of this 
type are useful in throwing liquids into high trees, though they are quite waste
ful of the spray. 

In figure 2 is shown another type of nozzle, the spray being formed by the 
impact of two converging streams of liquid. The spray is fan-shaped and at 
right angles to the direction of the two converging streams. Some of these, as 
shown in the figure, are provided with a metal strip with different-sized 
orifices. 

The nozzle shown in figure 3 embodies still another principle. The stream 
leaYing the outlet, strikes against a projection or interference attached to the 
nozzle, thus forming the spray. With some a thin metal strip is used, a piece 
of rubber, or, as in the example illustrated, a wire screen. 

In the Bordeaux nozzle, shown in figure 4, the spray is formed by the ac
tion of the outlet. The orifice is made larger or smaller by turning the barrel 
by the projecting thumbscrew, varying from coarse to fine, and when the 
opening is clear a solid stream is formed, thus resembling the ordinary hose 
nozzle of the first class. The spray is fan shape, the nozzles are readily cleared, 
and this type is much used where a rather coarse spray is desired, as in reaching 
higher trees. 

Figures 5 to 7 illustrate the well-known ''ermorel type of nozzle, more used 
than all the other forms combined. There are many styles of these, but all 
more or less embody the principle of giving the stream a rotary motiqu before 
it lea,es the orifice. There is a chamber or barrel with an inlet on the rim, 
and the liquid forced into the chamber is gi,en an inwinding rotary course, and 
escapes from the central orifice on the disk in the form of a conical spray. In 
some types the rotary motion is induced by the direction given the inlet or by 
a spiral spindle in the chamber. In the nozzle shown in figure 8 the stream 
is given a rotary motion at the entrance orifice, and rotates against the disk. 

NozztE CLUSTERs.-Two or more nozzles are often grouped together, forming 
a "cluster," and with adequate power permit of rapid work. By varying the 
angle of the respective nozzles the spray may be made to cover a greater area. 
Yarious forms of attachments are offered, as a Y, or nozzles are attached to 
a tubular ring ( see figs. 6 and 7) . For ordinary orchard spraying the 
double or triple Yermorel nozzle is mostly used. Coarser nozzles, as the 
Bordeaux, a re used in spraying lime-sulphur wash, where it is desired to thor
oughly drench the trees, and also in spraying for the codJing moth after the 
petals have fallen, as furuishing force to drive the spray well into the calyx 
cavities. 
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l\lrscELLANE0Us ACCESSOBIES.-There are several accessories to spray-pump 
outfits, indispensable, or of great convenience. The Y discharge and shut-off, 
shown in figure 9, is convenient where it is desired to shut off one or both 
leads of hose temporarily. This is attached to the discharge of the pump, 
to which the hose is fastened with ordinary couplings. Stopcocks, as shown 
in figures 13 and 15, are very useful at base of bamboo rods to shut off the 
spray when not actually in use, as in going from one tree to another. 1\Iost 
bamboo rods ( see :fig. 17) are now provided with a shut-off, in which case 
these become unnecessary. The orchardist should keep on hand a supply 
of hose clamps and couplings (figs. 12 and 14), so that any trouble with 
these may be promptly corrected. Provision for straining the liquid as it is 
,brought into the tank is indispensable. A strainer commonly furnished by 
dealers is illustrated in figure 16. An excellent form of strainer may be made 
at home in the shape of a box about a foot square, \vithout top, and the bottom 
of heaYy bard wood with a hole bored through the center of the bottom, in 
which is fitted a gaspipe 1½ or 2 inches in diameter and 8 or 12 inches long. 
A second and lighter box, open at the top, and with an overhanging flange all 
around as a support, is made to fit into the larger one. The bottom of the inner 
box is 18 to 20 inch mesh brass wire cloth and is made so as to slope at an 
angle of about 30°. 

In orchard spraying, extension rods are indispensable to reach the higher 
parts of the trees. They are of two kinds-simply small gaspipe, or bamboo 
canes with brass or other tubular lining. The latter are light and are more 
largely used ( see fig. li). Extension rods are of various lengths, as from 
6 to 16 feet, and should be ordered of sufficient length to do the ~ork re
quired. One end is usually supplied with cut-off valve, connecting directly 
with the hose, and the other with the nozzle attachment. .~side from their 
necessity in spraying tall trees, they are generally employed as better protecting 
the operator from the spray. 

The hose supplied with many outfits is very unsatisfactory. One-half inch, 
3 or 4 ply hose is mostly used, but a desired improvement is shown in that some 
dealers now furnish i-inch hose and connections for power sprayers. The hose 
should have a safe excess of pressure capacity, and in any case should be 
capable of standing 200 pounds pressure per square inch. Some growers 
procure a cheap hose that will last merely through the season, buying a new 
supply from year to year. Others desire the best hose obtainable for use dur
ing two or more seasons. The length for working on the ground should be 
25 to 50 feet, sufficient to permit spraying a tree from all sides before leaving 
it. The hose length for tower work may, of course, be much shorter, as 10 
to 12 feet. 

ToWERS.-In spraying high trees with whatever kind of outfit, as barrel, tank. 
gasoline, or other power, an elevated tower or platform built upon the wagon 
is very essential to thorough spraying. This should be from 4 to G feet above 
the level of the wagon bed, depending upon the height of the trees, the character 
of the ground, etc. With power sprayers, one man on the tower and two on 
the ground make an economical working arrangement. 

TANKS.-Cypress, pine, or eedar wood makes the best tanks, the former being 
most durable. A coat of paint inside and out adds to their life and prevents 
the absorption of water, which ,vould add to the general weight. Tanks vary 
from 50 to 300 gallons in capacity. If water is quite convenient, smaller tanks, 
as reducing weight, are advisnble; but with inconvenient water supply, large 
tanks are preferable to obviate loss of time in hauling. Both upright and hori-
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MISCELLANEOUS SPRAYING A CCESSOR IES. 

[Fig. 1.-Simplest type of nozzle. Figs. 2 and 3. -Other types of nozzles but lit lie used in orchard 
spraying. Fig. 4.-The Bordeaux nozzle. Figs. 6, 6, and 7.-Jllustrating the Vermorel type of 
nozzle much used in orchard work, and also illustrating nozzle clusters. Fig. 8.-A recent type 
of nozzle, similar to the Verrnorel but of g reater capacilr. Fig. 9.-C'ut-off. Fig. 10.-B:ose 
<"lamp. Fig. 11.-Y ior nozzle cluster. Fig. 12.-Hose <·oupling. Fig$. 13 and 16.-Stopcocks. 
Fig. H.-Nozzle connection. Fig. 16.-Strainer. Fig. 17.-Bnmboo rod, with cut-off.) 
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zontal tanks are made, the former being either the barrel of 50 or the hogs
head of about 100 gallons capacity. Horizontal tanks are either half-round or 
rectangular and may extend the entire length of the wagon or only about half 
this distance. The round-bottom tanks permit of short turning. 

AGITATORs.-Practically all spray liquids rapidly settle in the spray tank upon 
8tanding, and proYision must be made for agitation to insure uniform strength 
1n the spray as applied. Careful attention should be given to this feature in 
any outfit. ~Iechanical agitators a re of various kinds, referable mostly to 
(1) the dasher and (2) the whirling-paddle types. In the former, found mostly 
in barrel outfits, there is an up-and-down or lateral motion, or the lateral and 
vertical movements may be effected by the same agitator. These are mostly 
connected with the pump handle and are operated during the work of pumping 
( see Pl. XYI, fig. 3, sho,Ying a vertical-acting dasher type). 

The second, or whirling-paddle types, are used mostly in tank outfits and 
are operated by band or a re connected by gearings with the wagon wheel. Io 
power outfits an excellent arrangement is a shaft in the tank with necessary 
paddle wheels and connected with the engine. The liquid is given a rotary 
and upward mo,ement, thoroughly mixing it. 

A self-agitating, half-round tank is made by di,idiog it into three compart
ments by bulkheads, extending to within 6 or 8 inches of the bottom. The 
movement of the wagon in driving forces the liquid along the bottom and 
upward against the bulkheads and ends of the tank. Some half-round tanks 
are provided with a series of equally spaced paddles, fastened together above 
with strips, and extending along the bottom of the tank. The whole is mo\'ed 
back and forth horizontally by a handle on the outside. 

In the jet agitator a portion of the spray liquid under pressure is returned 
to the spray tank, entering at the bottom. This style is but little used, except 
where abundant power is available, as in gasoline or steam outfits. 

APPLIC.ATION OF SPRAYS. 

Successful spraying must be based upon a knowledge of the habits 
of the pests to be controlled. Entomologists and plant pathologists 
have indicated the kind of spray to be used, the times, and manner 
of applications, for the principal orchard and vineyard troubles; and 
for some crops, as apple and grape, schedules of application have 
been given to furnish protection against the principal insect and 
fungous troubles. Growers have not by any means taken proper 
advantage of these r ecommendations, and much careless and in
effective spraying is seen where better work ,vould be expected. 
From a business point of view, the fruit grower can not afford to 
ignore the details of this highly important feature in orchard work . 
. A .. pparatus should be overhauled in ample time before it is needed 
for use, chemicals gotten in stock, and all arrangements made, so 
that when the time for spraying· arrives there will be no delay. 

In the actual operation of spraying, account must be taken of the 
end desired. Thus, in dormant-tree spraying, as for the San Jose 
scale, every part of the tree from top to bottom should be reached. 
In spraying for t}:le codling moth after the petals have fallen, the 

• 
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object is to place poison in each and every calyx cup, and frequent 
examinations of sprayed fruit clusters should be made to see that 
this is being properly accomplished. In spraying for leaf-eating 
insects in general, a mistlike spray is desired and a general distribu
tion over the tree must be effected. Correct spraying is really an 
art, and, while ideally perfect work is rarely accomplished, any 
orchardist by proper care can acquire a sufficient degree of proficiency 
to secure entirely satisfactory results . 

' 



THE SO-CALLED CHANGE OF CLIMATE IN THE SEMIARID 
WEST. 

By RICHARD H. SULLIVAN, 

Local Forecaster, Weather Burea;u, Wichita, Kans. 

VASTNESS OF THE ATMOSPHERE AND PER1t!ANENCE OF CLIMATE. 

The atmosphere, in constant motion over land and "'ater surfaces, ex
panding and contracting with heat and cold, absorbing moisture in one 
region to precipitate it in another, and swirling into valleys and over 
mountain ranges, resolves the peculiarities of its lower levels into a 
general average that we call climate. It gives marine climates to oceans 
and contiguous territory and continental climates to the great interiors. 

Clin1ates originated in the adjustment of the primitive atmosphere 
to the ancient geological surfaces during the early period of world 
making, and climatic changes have been as numerous as the epochs in 
geological history. But these changes occurred ages upon ages ago
so long ago, indeed, that the lapse of time must be measured in tens 
of thousands or in millions of years. If the ancient ancestors of the 
mound builders could be aroused from their slumbers their medicine 
men would relate a hoary legend to the effect that the waters of the 
southern seas once tossed over the western plains and the great South
,Test and washed the feet of the Rockies. It is said that Greenland, 
in the process of construction of the earth's crust, is rising at the rate 
of 1 foot per century. No climatologist, however, has had the hardi
hood to assert that any appreciable change in the climate of Green
land could be detected at the end of the longest lifetime, or even at 
the close of a millennium. Aristotle, the sage, one of the greatest of 
scientific observers, flourished about two thousand three hundred 
years ago; since his day there have been many scientific observers; yet 
in all these years there has been no record of a permanent change of 
climate in any part of the lmown world. 

SUPERIORITY OF RECORDS OVER :h'IE~fORY IN DISCUSSING CLIMATE. 

Notwithstanding these and other evidences that have been pub
lished from time to time, nearly every community in the semiarid 
West contains a few individuals who are repeatedly affirming that 
certain sections may safely expect an annual precipitatjon greater by 
5 or more inches than the precipitation of twenty, thirty, or forty 
years ago. How do they know 1 In fact, they do not know; they 
rely upon recollection. But the man with $1,000 to invest in farm 
land and the bank that assists him in carrying a larger proposition 
are unwilling to accept recollection as collateral and come to the 
Weather Bureau for proof. In any such case the Weather Bureau, 
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after investigating the records, makes a careful statement showing 
that climates do not perceptibly change and warning the prospective 
investor and his financial backer that they should have complete 
know ledge of the climatic conditions that will likely surround the 
locality in question. We know that the 1neteorological records of the 
world, covering several hundreds of years, show recurring periods of 
dry and wet weather, ranging from periods of ten or eleven years to 
still greater stretches of thirty-five or thirty-seven years, fol1o,ved by 
periods of contrary conditions. 

,Vhen such a statement is made, however, there arises a host in 
protest, without record, relying upon memory, uppermost in which 
is the abnormal of bygone times, and declaring that the climate has 
changed permaner1tly. Here and there a man will affirm that a cor
rect statement of facts by Government officials hurts his business. 
The natural reply is, " How about the man with $1,000 to invest in 
land, and the bank that advances him additional money~" Every
body knows that memory is defective. 

A casual comparison of values in the diagram (fig. 2) and tables 
that have been prepared with a view to illustrating the variations in 
annual precipitation, wind velocity, and relative humidity ( see tables, 
pp. 294, 295) during the period in which the acreage of semiarid lands 
has been very largely increased will plainly show that it is beyond the 
capacity of the brain to retain details of weather without record. 

INSIGN IFICANCE OF .MAN'S INFLUENCE UPON CL'C::.\1.ATE. 

Western .Asia, northern Africa, and portions of North America 
were called deserts in remote ages, and we still believe they will con
tinue deserts during the vast periods of time to come. The Chal
deans, ancient Persians, Ninevites, and Egyptians exerted untold 
effort in producing verdure that succeeding peoples have allowed 
to disappear before the blistering desolation. Geological evidence 
shows that extensive forests once flourished in these regions, and 
remains of highly creditable irrigating works have lately been dis
covered in the .. A.rizona desert. But man's efforts did not change the 
climate in these regions. When his efforts ceased, the desert reoccu
pied the territory which he had for a time subdued to his needs. 

The earth's atmosphere is pressed downward by gravity, so that 
about one-half its mass is confined below an elevation of 18,000 or 
19,000 feet above the surface of the sea, although its total depth is 
100 miles or more. Practically all life is propagated in the lower 
half of the atmosphere; and while the upper half flows constantly 
from the west toward the east, the lower half flows in great eddies 
or whi1·ls, sometimes about a center where the air presses downward 
more than the average, when the direction of motion will be the 
same as for the hands of a watch, and sometimes about centers where 
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the air presses downward less than the average, when the motion 
'\\'ill he in the opposite direction. The eddies about centers of in
creased or '' high " pressure are called anticyclones, while eddies 
about centers of din1inished or "low" pressure· are called cyclones. 
1'h<'-.c eddies of the lower atmosphere raise the dust from the land 
into the upper atmosphere, where it is sometimes carried great dis
tance..-;. South American dust has been found in Africa. The red 
rain in Italy and Germany during March, 1901, was caused by red 
llu:,t. transported northeastward during an Algerian cyclone. The 
volcanic dusts from the crater of Krakatoa, Sumatra, in 1883, which 
were distributed through the atmosphere by the winds, caused the 
great sunset glows throughout the world in 1883, 1884, and 1885. 

If we can imagine a great cyclone affecting the country from the 
..c.\.tlantic to the Pacific over an area of 3,000,000 square miles, 
sucl1 as the great storm of 1889, originated by the intermingling of 
masses of warn1 air from the equator and cold air fron1 the pole, and 
which cover a greater extent of the earth's surface than the territory 
of the United States, and then imagine the influence of any semiarid 
State lying in the pathway of such a disturbance, we can understand 
that a whole series of States, much less the man with his plow, is 
unable to control clin1ate. The semiarid States are contending against 
stupendous forces in the form of the great air currents, which are 
cl1arged ,vilh billions of tons of moisture and dust before they come 
within a thousand n1iles of the lv!iddle West. Each State contributes 
its })roportion of dust and moisture to the general air mass as it pro
ceeds eastward, and these are carried a,vay with the speed of the 
winds blowing at the time. It is evident, then, that the cultivation 
and forestation of the semiarid region, even though they had pro
cec<lt'cl n1uch farther than they have, could not change the climate. 

The density of population in the Central States, ,Yith total acreage 
of in1prove<l and unimproved farm lands, taken from the census of 
lf>OO, is a~ follows, in round numbers : 

De 11.~it11 of population a1Ld acr eage of farn1, lands in th e Central States. 

State. 

Coloru<lo .....•.••............... ... .........•....... ••.. _ ••. 

Illinoh .................................................. ... . 
lndinna . . . . . . . . . . . . . . . . . . .. . . . ........................... .. 
I OWi\ ......... . ............. . ................................ . 

K nnsa'< ..................................................... . 

Kcutu,•k r .........•......•..•......•.• - . - - -• - - · · · · · · · · · · · · · · 
)Cl,--0nrl . • . • • . . . . • • . . . . • • • . . . . . . . . . . . . . . ..•............ . .... 
~ chru.'<kl\ ... •.................•..•.. ............... .......•.. 
Ohio •........•.................•.....•....................... 
Oklahoma .......•••........ . ...........•....... . .•.....•.... 

Averoge 
number of 

inhabitants 
to the square 

mile. 

5 

86 
70 
40 
18 

f>! 
45 
15 

102 
10 

lmproved Unimproved 
farm land. farm land. 

Acres. Acres. 
2,000,000 6,000,000 

27,500,000 5,000, 000 
li,000,000 6,000, 000 
29,000,000 4,500,000 
2.'i,000,000 17,000,000 
13,000,000 9,000,000 
22,500,000 11,000,000 
Jg, 000, 000 11,000,000 
1-~. 500, 000 5,500,000 
6,000,000 10,000,000 
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In spite of the great differences in density of population and in the 
proportion of land improved, the records show that no single part of 
the areas mentioned, or any other part of the vast territory remaining 
in the country, has been exempt from draughty periods. 

YIE\YS OF AUTHORITIES .AS TO CLI:\1.ATIC CHANGES. 

Prof. F. !YI. Ball, of the University of ~Iinnesota, in a paper pub
lished in the 1Ionthly ,"\reather Review for May, 1906, says in ref
erence to the various reasons given for so-called cl1anges in clirna te : 

That seemingly most lawless of all elements, the wind, is no less under the 
direct control of law and responds to it with no less unhesitating obedience than 
does the earth to the law of gravity in its yearly swing around the sun. 

Speaking generally, we may say that any climate is determined by the follow· 
ing factors : 

First-Distance from the equator. 
Second-Elevation aboYe sea level. 
Third- Distances from large bodies of water. 
Fourth-The character and arrangement of surface features. 
Fifth-The direction of the pre-railing winds. 
Sixth-~'hen long periods of time are concerned, the distance ot the sun 

from the earth and the attitude of the hemispheres of the earth to the sun dur
ing aphelion and perihelion.a 

Seventh-The r elative amount of carbon dioxid present in the atmosphere 
( a very important element in connection with plant and animal life) . 

Of tbese elements only the fifth is considered variable during periods measur
able by man. * * * A study of cyclonic circulations wrn bring the conviction that 
these, too, are subject to law as rigid as the permanent trades and westerlies. 

As far as shown by the facts which are at band, we must conclude that all 
climates that have been scientifically observed remain invariable. 

Prof. W . ~{. Davis, of Harvard College, says: 
It is a popular notion that our climate is changing. * * * These errors 

arise * * * from natural e..~aggeration of past events and from a disposition to 
forget facts of ordinary value and remember exceptional occurrences. * • • It 
is true that slight fluctuations of rainfall and temperature in nearly eleven years, 
corresponcllng to the sun-spot cycle, have been made out at certain stations for a 
moderate number of periods. A longer variation is indicated * • * in other 
countries in a period of thirty-six or thirty-seven years, • • * but at least 
another century will be needed to confirm this result and extend it oYer the world. 

Dr. Julius Hann, professor of cosmical physics, University of 
"\Tienna, and editor of tl1e Austrian Meteorological Journal, in his 
Handbook of Climatology, says : 

Tbe United States seem to offer the most favorable conditions for answering 
the question as to the extent to '-Yhicb increasing cultivation of large districts 
of country may result in change of climate. In the East there has been an ex-

a During our winters, or when the northern hemisphere is turned away from 
the sun, the earth is at a point in her orbit nearest the sun, or at perihelion; 
and for several thousands of years we shall continue to bave short winters and 
long summers. The converse is true of the southern hemisphere. It would 
require 5,000 or 10,000 years to make a change in the seasonal position of the 
earth in her orbit sufficient to produce a noteworthy difference in climate. 
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traordinary decrease * * * in territory formerly covered by forests; while, 
on the other band, a good deal of planting has been done on the western prairies 
and plateaus. No corresponding change in temperature or in precipitation has, 
howeYer, thus far been demonstrable. 

Bruckner's oscillations of climate help to ex.plain the preYailing , iews, which 
are so often contradictory, of a change * * * for better or worse to a moister 
or drier condition. Such views ha,e grown up as the result of impressions made 
by different phases of these oscillations. The improvement in climate in the 
western portion of the United States has been associated with a wet period of 
climatic oscillations. A drier phase, which began about 1886, ended this, as 
has been the case in Egypt and Siberia. Continental areas are just the ones 
most markedly affected by these changes. Bruckner expresses no opinion con
cerning the causes for this thirty-five-year periodicity in climatic oscillations. 
H e is properly content with having demonstrated the existence of the period 
with a high degree of probability. 

Prof. -nrillis L. l\1oore, Chief of the U. S. Weather Bureau, says : 
It is my duty to publish the simple, ungarnished facts in regard to the climate 

of the United States. Our people want the truth so that they may not be mis
led by those who honestly, but nevertheless ignorantly, claim that hot winds 
and droughts will never come again; or by those who, when periods of deficient 
rainfall come, as they have in the past and as they certainly will in the future, 
preach discouragement and the abandonment of lands which, on the average of 
a long period of years, it would be profitable to cultivate. 

I have made careful examination of the Government records, with a view of 
putting before those interested in the matter a correct statement rega rding tha 
rainfall and wind of both Kansas and Nebraska. * * * The Government 
r ecords, as is well known, are in a class separate and distinct from the recollec
tions of the oldest inhabitants. * * * 

M ean 1•ainfall at the stations named. 

For the For the thirty ye ars 1877-1906, in periods Period of full pe- oft en years. Station. observa.- riod of 
tion. observa-

tion. First. Secon d. Third. :t,fean. 

Inches. Inches. I nch es. Inches. Inches. 
Denver, Colo ............................ 1870-1906 14.0 14.6 13. 4 13.4 13.8 
Dodge, Kans .... ........ .............. .. . 1875-1906 20.8 22.8 18. 4 22.7 21. S 
North Platte, Nebr ...................... 1875-1906 18. 7 ~.l 17. 2 19.8 19.0 
Independence, Kans .................... 1872-1906 37.1 39.1 35. 5 88.1 37.6 
Genoa, Nebr ..... .. ..... ................. 1875-1906 28.2 26.3 26. 4 31.3 28. 0 
Manbatta.n, Kans ........................ 18!>8-1906 S0.6 33.4 29. 2 Sl.9 81.6 
Lawrence, Kaus ...... . ........ ... . ...... 1~1906 36.4 35. 1 89. 2 86. 7 87.0 
Omo.ha, Nebr ........................ .... 1871-1906 30.7 37.6 25. 6 27.9 30.4 
Minden, Nebr ........................... 1878-1906 31. 6 36.1 29. 2 29.8 31.7 
Oregon, Mo ......................... _ .... 1866-1906 35.6 37.1 32. 3 39.6 36.3 
Keokuk, Iowa. ..... .......... ... . ........ 1872-1906 35.0 35. 4 31. 4 35. 1 31.3 

The averages in the periods of ten years each appear in the table, from ,vbicb 
it may clearly be seen that the first and last ten years were periods of fairly 
abundant rainfall, and the middle ten years was a period of deficient rainfall. 

The heayy rains of 1906, and also the year previous, were common to all 
that vast stretch of territory west of the ninety-fifth meridian. It was not a 
local phenomenon centered in western Kansas and western Nebraska, since 
equally hea ry rains fell in Colorado, Utah, western Texas, Oklahoma, New 
Mexico, Arizona, Nevada, and central and southern California. 
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W~T THE RECORDS SHOW. 

That there has been no permanent change in wind velocity, rain
fall, or relative humidity of the atmosphere is amply shown by the 
tables following, which give the significant facts for ten stations in 
the semiarid region during the period in which records have been 
made. 

Wind velocity, precipitation of 1noisture, and 1·elative hun1,idity of the atmos
phere in the Plains States, showing hoio changes in one period of years 1na11 
be offset by those of a following JJCriod. 

WIND VELOCITY. 

Length of Total wind Average 
Average difference in 

period in movement velocity 
velocity per hour be-

which in a. year tween the whole Je• 
Station. records (average per hour riod and the peri -

have for the ior 
been whole w ole 1889- 1899- 1889-

ma.de. period). period). 1898. 1907. 1907. 

Years. Mues. Mile8. .Jflles. .Miles. .Jfiles . 

Amarillo, Tex . .. ............................ 16 130,415 15 +2 -1 0 

Bisma.rck, N. Dak .................... .. ..... 34 84,528 10 0 0 0 

Concordia, Kans ............................. 23 67,220 8 0 0 0 

Dodge City, Kans ............... ............. 33 101,595 12 0 -1 0 

Huron, S. ~ak ............................... 26 101, 592 12 0 0 0 

North Platte, Nebr ............... .......... .. 33 86,032 10 0 - 1 0 

Oklahoma City, Okla ........................ 17 95,023 11 -1 +l 0 

Omaha, Nebr ................................ 37 a72, 676 a8 0 +l 0 

Rapid City, S. Dak ....................... .... 20 71,780 8 +l - 1 0 

Wichita, Kans ......................... . ..... 19 79,136 9 0 0 0 

Average for the 10 stations ............ J .......... 88,990 10 0 0 0 

0 Average for 36 years. 

PRECIPITATION OF MOISTURE. 

Days with 0.01 inch precip- Days with 0.0-l inch precip-

Le~fth 
itation each (average itation each (average 
number per year). number per year). 

pe;I"iOd Average differ- Average differ-
Ill ence in num- ence in num-

Station. which Average b e r between Average ber between 
records number whole period number whole period 

have for the and period- for the and period-
been whole whole 
made. period. 1889- 1899- 1889- period. 1889- 1899- 1889-

1898. 1907. 1907. 1898. 1907. 1907. 

Years. Days. Days. Days. Days. Day11. Days. 
I 

Days. Davs. 

Amarillo, Tex ............. ....... 16 77 a+7 -6 0 57 a+l -2 0 

Bismarck, N. Dnk ................ 34. 98 -5 -16 -10 . . . ... . . . . . .. . ..... . . . .. ... . . ... -. 
Concordia, Kans ................. 23 82 +3 +7 +6 64 -1 0 0 

Dodge City, Kans ................ 33 76 - 1 + 3 + 1 56 -1 0 0 

Buron, S. Dak .................... 26 98 -2 -5 -4 64 -1 -4 -2 

North Platte, Nebr ............... 33 81 -3 + 2 0 58 - 4 +6 +l 

Oklahoma. City, Okla. ......... . .. 17 84 b +3 - 3 0 64 b +2 - 3 0 

Omaha, Nebr ..................... 37 102 -6 , - S -4 73 -5 +2 -2 

Rapid City, S. Da.k ............... 20 98 +5 - 1 - 1 62 -6 +4 - 1 
I 0 66 -2 +3 0 Wichita., Kans .................. .. 19 86 -3 + 4 

' 

Average for the 10 stations .. 88 o 1- 2 -1 63 -2 + 1 0 . -........... --

0 Record, 1892-1898. & Record, 1891-1898. 
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lVind 1.•elocUy, vrecipitation of moisture, and relative llurnidity of the atn1osphere 
in the Plains States, etc.-Continued. 

PRECIPITATION OF MOISTURE-Continued. 

Days with 0. 26 inch precip- Days with 1 inch precipi-
ita.tion each (average tation each (average 
number per year). number per year). 

Length 
of period Average differ- A verag~ • differ-in which 

Station. records ence in num- ence 1n num-
have Average ber between Average ber between 
been number whole period number whole period 

made. for the and penod- for the and period-
whole whole 
period. period. 

1889- 1899- 1889- 1889- 1899- 1889-
1898 1907 1907 1898 1907 1907 

Years. Day8. Daya. Daya. Day8. Days. Daya. Days. Days. 
Amarillo, Tex .................... 16 24 a-1 +1 0 5 a-1 +l 0 
Bismarck, N. Dak ................. 34 . --.......... --...... --.... -- -....... - ······ ···· ......... . . -..... .. . -.... 
Concordia, Kans .................. 23 28 0 +4 +2 7 0 0 0 
Dodge City, Kans ................ 33 22 -1 -2 -2 6 -1 0 0 
Huron, S. Dak .................... 26 23 -3 -2 -2 4 0 0 0 
North Platte, Nebr ............... 33 21 -:3 +3 0 s 0 0 0 
Oklahoma City, Okla. ............. 17 3S bO 0 0 9 bO 0 0 
Omaha, Nebr ..................... 37 34 -5 +1 -2 7 -1 -1 -1 
Rapid City, S. Dak ................ 20 20 -3 +3 0 s -1 0 0 
Wichita, Kans .................... 19 34 -1 + 1 0 8 0 +1 0 

Average for the 10 ~tations .. . --.. ---. - 27 -2 +1 0 6 0 0 0 

a Recor·d. 1892-1898. 1> Record, 1891-1898. 

RELATIYE HUiHIDITY OF 1-'HE ATMOSPHERE. 

Station. 

Amarillo, Tex .... -..................... --........... -... 
Bismarck, N. Dak ··-············-·-··········-··---
Concordia, Kans ................... ................ 
Dodge City, Kans .................................. 
Huron, S. Oak ...................................... 
North Platte, Nebr ................. ... .......... --. 
Oklahoma City, Okla ............................... 
Omaha., Nebr ....................................... 
Rapid City, S. Dak ............................... . . 
\\'icbita, Kans ............ ..... ..................... 

Average for tbe 10 stations ................... 

a Record, 1802-1898. 
b .\ verage for 27 years. 
c Average for 19 years. 

Length 
of period 
in which 
records 
have 
been 
made. 

Yeare. 
16 
34 
23 
33 
26 
3S 
17 
37 
20 
19 

..... --. - - . 

Difference in annual average 
Annual between whole period and 
average period-
for the 
whole -
period. 1889-1898. 1899-1907. 1889-1907. 

Per cent. Per cent. Per cent. Per cent. 
62 a-4 +2 -1 

b70 0 -1 0 
70 -1 +2 0 

:66 -2 +3 0 
c72 -2 +1 0 
d68 -2 +2 0 

73 4'-2 +2 0 
C69 -1 +2 0 
C62 -4 +4 0 

69 -1 +1 0 

68 -2 +2 0 

" Average for 20 years. 
• Record, 1891-1898. 
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QUANTITY OF MOISTURE. 

The Colorado River did not break through its banks and form the 
Salton Sea until after the heavy rains of early 1905. Prof. Alfred J. 
Henry has shown that in this case many people have substituted the 
e:ffect for the cause. He estimated that it would require the volume 
of twelve Salton seas to produce the surplus rains of 1905 in ~..\.rizona 
alone., which ranged about 15 inches above the normal of 12 inches. 

The eastward drift of all storms, and the increasing elevations 
eastward fron1 the ~1ississippi, made it possible for extensive forests 
to flourish in that region. But the vast area under the lee of the 
Rocky Mountains receives its moisture from the western storms after 
they have precipitated much of their water content on the higher 
elevations and before they have been replenished by fresh moisture
laden winds from the Gulf of Mexico. 

The buffalo grass, eking out its living on an inch or two of parched 
plain under an occasional rain, was too dry to produce dew, except 
well toward morning, and then only under the most favorable condi
tions. The imported species of grasses, planted in deep-plowed soil, 
go down and bring up conserved moisture, thro,\"ing their "·hole 
bodies to the air and presenting cool surfaces for tl1e deposition of 
dew, while the flattened bodies of their cousin are stunted from lack 
of moisture. 

So the grass has spread, and the orchard and shade trees have out
stripped their suffering brethren on the dry run. The ::;hack of the 
young pioneer gave way t-0 a comfortable home as he made headway 
against his difficulties. The receptive surface of the newly cultivated 
farm allowed the moisture to percolate into what was once a sun-baked 
desert. At the spot upon which each leaf fell from the trees the evapo
ration ceased in proportion as it had gon~ on untrammeled before. 
The rigors of climate have been overcome by man, and the last 
twenty-five years have inclosed numerous plains cities in copses of 
trees surrounded by some of the most valuable farm lands in the 
world. 

It is the man that has changed, not the climate, and the face of 
nature has changed with efforts far exceeding those of tl1e early 
eastern pioneers. The western man who has observed the wilderness 
blossom as the rose decries his own power when he charges to the 
account of change of climate the blessings resulting fron1 his own 
initiative. It required much more than the buzzing of the drones 
while the climate was" changing" to make orchards, meadows, grain 
fields, and vineyards in Oklahoma, Kansas, Colorado, Nebraska, and 
the Dakotas. Perseverance placed the city of Denver on the site of 
the Indian tepee in the valley of the upper Platte, and "change of 
climate" did not plant Salt Lake City in the deserts of Utah. 
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The present-day western cornfield is not like its grandfather of 
thirty years ago and not like the present-day cornfields of tl1e Ohio 
Valley Sta tes. The difference is due simply to the fact that the 
latter region r eceives 10 to 15 inches more rainfall annually than 
the semiarid West, where the agriculturist has learned to govern his 
cultivation according to this deficiency. Thirty years ago there was 
no system of dry farming. As the old sod plow and the wood-tooth 
r ake have given way to modern farming implements, so have the 
vast majority of farmers discarded antiquated methods for those 
best suited to the climatic surroundings. 

Therefore, we need not say that t he wester11 country will revert to 
its former condition as a buffalo range and that the hardships and 
isolation of the pioneers will come again. Perisl1 the thought! But 
we must say that dry seasons will inevitably recur in the semiarid 
States, just as they have recurred even in the East, where abundant 
r ainfall may reasonably be expected. 

One argument is that the increased irrigated area i11 Colorado l1as 
caused changed conditions there and in Kansas as far as the rainfall 
is concerned. The records at Denver and Dodge City prove the 
contrary. 

Another is tl1at the winds of earlier days were more violent and 
twice as high as at present; that they plowed " shallow" to kill the 
prairie sod, and that it was not until they began to p lant trees and 
hedges and to t ill the soil, so that weeds and stubble could hold the 
water back, that they got full benefit of the rains. If the argument 
stopped at this point there could be no dispute, except as to wind 
Yelocities, which all the records prove were not twice as high, 
although the winds have not lately been as high as in individual 
years of former times. But it is also asserted that the n1oisture, with 
the consequent growth of vegetation, has served to modify the clin1ate 
and n1ake it more uniform, both as to rain and temperature and as 
to crop retu1ns. The rain and temperature proposition is disproved 
by the facts presented herewith. The crop resnlts indeed are now 
greater than ever before, but this is due to improved farming meth
ods, which provide for the conservation of moisture during ab
normally dry seasons and the disposition of surplus moisture during 
the wet periods. 

Droughts, hot winds, and high temperatures are not impossible 
in any section at any time. Francis Parlrman says that during the 
summer and fall of 1764, at the time of Pontiac's war, a great drought 
prevailed over the region north of the Ohio River, and British sol
diers suffered great hardships in navigating the streams. Yet the 
settler had not then l1ad much chance with his ax, and the lands were 
covered with an interminable forest. 
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Prof. Alfred J. Henry, in Climatology of the United States, says: 

The greatest drought this country has experienced in the last one hundred 
years, both as to intensity and extent of territory covered, culminated in the 
middle :\1ississippi and 11Iissouri valleys in 1894, and in the Lake region and 
Atlantic coast districts in 1895. The drought of 1894 was the culmination of a 
period of deficient precipitation and high temperatures that began during the 
early summer of 1893. The subsoil from which the surface soil, by capillarity, 
draws a portion of its moisture bad become appreciably desiccated, and the 
way \Vas open to a disastrous drought should the spring and summer rains fail. 

In September, 1908, the Susquehanna River was lower than it had 
been in more than one hundred years, and instances were published 
of boys playing ball in the river bed of the upper Ohio. 

In the Middle States, as well as the entire region between the 
Rocky Mountains and the 1\iiississippi River north of Texas, the 
great hot wave of July, 1901, broke records in many sections, the tem
peratures ranging from 109° to 116° in the shade. These figures were 
published by the Weather Bureau at the time, and clearly show that 
abnormally high temperatures or hot winds are not confined to any 
particular locality. 

In looking over the published reports we find that heavy rains and 
floods occurred in some portion of the Plains States in 1785, 1811, 
1826, 1844, 1845, 1851, 1877, 1903, 1904, 1907, and 1908. At Fort 
Leavenworth during the three months of June, July, and August, 
1844, nearly 29 inches of rain fell, while the annual normal is only 
31 inches. In June, 1845, over 15 inches fell at the same station, and 
in 1\iiay, June, July, and August, 1851, nearly 27 inches were measured. 
The great floods of 1903, 1904, 1907, and 1908 from the Missouri 
River watershed and adjacent slopes were undoubtedly more dis
astrous than former inundations on account of the vast quantity of 
valuable property involved. Mr. J . R . Mead, an old settler, who is 
well known as an early trader among the Plains Indians, recently 
stated to the writer that the pioneers suffered nearly as much from 

• 
floods as they did from drought and that a very large proportion of 

, the heavy rains rushed over the hard surfaces into the runways, 
inundating what little cultivated ground there was in the bottoms. 
While floods still occur, a much greater percentage of the heavy rains 
is conserved in the largely increased acreage of cultivated lands, not 
only in the valleys, but also on the open prairies. 

TEMPERATURE. 

French records dating into the fourteenth century show nothing 
more than periodic variations in temperature. During the one hun
dred years 1775-1875 the average vintage date at Aubonne was ten 
days earlier than during the two preceding centuries, and now it is the 
same as in the sixteenth century. Similar data at Dijon show a range 

• 
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in the vintage date of not over five days, October 25-30. The mean 
temperatures of stations scattered over the entire world show warm 
periods during the past century as :follows: 1791-1805, 1821-1835, 
and 1851-1870, with cool periods between the series. The variations 
in climatic temperatures for the whole world do not range more than 
1 ° on either side of the true mean, and the same relative values will 
apply to the United States, ,vith a somewhat more pronounced change 
in the Plains States. In Oklahoma the range from the 15-year 
normal is -1 ° to +2°; Kansas, 21-year normal, -1 ° to +2°; 
Nebraska, 32-year normal, -2° to +3°; South Dakota, 18-year nor
mal, -3° to +4°; North Dakota, 16-year normal, -2° to +3°. 

With few exceptions ~1arch, 1906, was the coldest March in the 
middle Plains States for forty years; and March, 1907, the warmest, 
followed in April and May by the most disastrous killing frosts ever 
experienced by orchardists. January, 1907, was the coldest January 
in Montana and North Dakota in fourteen to seventeen years. 
Records for the past one hundred and twenty-two years at Boston 
show but five Februarys colder than February, 1907. Several well
known citizens of Wichita traveled 1,700 miles from snow in Kansas 
to witness the first snowstorm in fifty years in the City of Mexico 
during the winter of 1907. Records at Leavenworth since 1832 show 
a minimum o:f -30°, and minima of -10° to -29°, according to lati
tude, have not been at all uncommon in the semiarid States within 
the last forty years. The great North American cold -.vaves over the 
eastern slopes of the Rocky ~1ountains still maintain their old-time 
vigor in season. As a particular instance, on March 2, 1904, the 
temperature at Wichita fell from 80° at 5 p. m. to 12° above zero the 
following morning. The dwellers on the steppes of Russia still ex
perience similar rapid and widespread changes in temperature in 
season. 

CONCLUSION. 

We are led to the conclusion that the so-called changes in climate 
have been nothing more than irregular oscillations; that a succession 
of dry years has given way to recurring wet years; that there are 
alternating series of warm and cool years; that thus far there are 
imperfect seasons of maximum winds attending low-latitude storm 
movements, with turns to minimum winds attending high-latitude 
storm movements; that droughts are possible in any part of the coun
try at any time, winter or summer; and that it is beyond the power 
of memory even to chronicle the abnormal in weather, without con
sidering its application to climate . 

• 



MOUSE PLAGUES, THEIR CONTROL AND PREVENTION. 

By STANLEY E. PI.PER, 

Assistant, Biological Survey. 

INTRODUCTION. 

Swarms of mice devastating the fields have been seen by very few 
American farmers, but such scourges are among the oldest and most 
disastrous known in history. Regarded with wonder and supersti
tious awe in early times, and still looked upon in some countries as 
miraculous, outbreaks of field mice are fraught with such dire con
sequences to agriculture as to have earned the name of plagues. In 
Europe and Asia mice have often almost con1pletely destroyed crops 
over areas varying in extent from thousands of acres to whole 
provinces. Practically all vegetation suffers fron1 their attacks. 
Pasturage, hay, alfalfa, clover, grain, whether growing or stacked, 
vineyards, shrubbery, and even forest trees have been destroyed. 
As an example, Lenz thus describes a plague of mice in the years 
1872-73 : 

In the rich corn lands of lower Saxony, Thuringia, and Hesse they [mice] 
abounded to a fearful extent. Half the harvest was destroyed-hundreds of 
thousands of acres were left untilled-and thousands of pounds were spent on 
their destruction. Agricultural societies and Governments were implored to 
seek ways and means of staying the plague. 

The extraordinary and rapid increase of a species until its numbers 
assume the proportions of a plague is rare among mammals. Such 
increase is most frequent among the several species of short-tailed 
field mice and the lemmings. These animals, indeed, through their 
great fecundity, are liable to break out periodically in vast numbers. 
vVhen they have increased excessively, some species migrate in large 
bodies, travel long distances, and devastate the vegetation in their 
path. Other species, however, do not perform such marked migra
tions, but their excessive multiplication results in local and even more 
serious damage. Gregarious by nature, the vast bodies they form 
gradually extend from exhausted to fresh areas, until at length large 
districts have been overrun and laid waste. 

A recent scourge in the United States lends more than usual inter
est to the subject, especially since the mice responsible are closely 
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related to the species which have caused sucl1 widespread destruction 
in the Old World. 

THE NEVADA OUTBREAK. 

In 1907-8 an outbreak of field mice in Nevada, Utah, and north
east California threatened to develop into a plague as great as any 
recorded. The greatest loss occurred in the rich fields of alfalfa bor
dering Humboldt River for the last 10 or 12 miles of its course to the 
Sink (Humboldt Lake, Nevada). Noticeable here through gradu
ally increasing damage during 1906, the field mice appeared early 
in the summer of 1907 in alarming numbers. By November they had 
overrun a large part of the cultivated area, and on many large 
ranches were estimated by one of the assistants of the Biological 
Survey to number from 8,000 to 12,000 to the acre. Fields were 
literally honeycombed by their holes, which numbered about 2-:1:,000 
to the acre. During the summer they ruined one-third of the alfalfa, 
destroyed three-four~hs of the potatoes and badly damaged the re
mainder, and severely injured root crops, as beets and carrots. Upon 
the disappearance of green food in fall they attacked the roots of 
alfalfa and trees, causing :far more serious damage. They ate so 
large a percentage of the plants as to render many alfalfa fields a 
total loss. They girdled and killed most of the young shade trees 
planted along ditches and about the borders of fields. Even such 
hardy trees as large Lombardy and silver poplars were killed, while 
small orchards suffered severely. (Pl. XXI.) By January, 1908, the 
ravages had extended over considerably more of the district, and the 
main body of mice was gradually progressing to fresh fields. From 
this time, however, the abatement of the plague was rapid. By ~larch 
15 the invasion of fresh lands had ceased, though mice continued con
siderably in excess of normal abundance until ~lay. By . .c\.ugust 
they had practically disappeared from the valley. This scourge 
left a dismal scene of destruction over four-fifths of the cultivated 
area in the district. Of 20,000 acres in alfalfa, 15,000 were so com
pletely destroyed as to require replanting. (Pl. XXII.) Consider
ing the actual losses in crops and the cost of restoring the alfalfa 
fields, and allowing for the value of the wheat which replaced alfalfa 
in most of the ruined fields for the season of 1908, a conservative 
estimate of the losses in this district is $250,000. 

CONDITIONS FAVORING MOUSE PLAGUES IN THE UNITED STATES. 

While the Nevada plague is the most serious recorded in the 
United States, frequent milder outbreaks in many parts of the 
country indicate that practically all our species of short-tailed field 
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mice periodically tend toward enormous multiplication. That this 
ten<lency is inherent can scarcely be doubted. .t\.gricultural develop
n1ent, however, distinctly increases the danger of plagues by further
ing the destruction of their natural enemies, by furnishing a great 
abundance of food, and by increasing the area in which they find 
favorable homes. The reclamation of arid lands a:ff ords most suit
able conditions in large areas which were formerly uninhabitable. 
In these new lands, restricted by surrounding desert conditions, and 
stimulated by the rich food and dense shelter furnished by alfalfa, 
these mice are especially dangerous. 

NATURE AND DURATION or MOUSE PLAGUES. 

Accounts of mouse plagues agree that the mice increase in numbers 
for a season or two preceding serious outbreaks, that the final pro
duction of hordes is comparatively sudden, and that the period 
during which mice swarm over the land is rarely longer than a year. 
The total duration of a plague may thus cover three or four years. 
Natural control invariably asserts itself by somewhat sudden and 
decisive destruction of the abnormal numbers. Usually plagues sub
side during the winter and spring following their maximum, dis
ease and predaceous enemies being the most apparent causes. The 
subsidence of a plague is usually followed by a long period of de
pression. It takes the mice several years to regain normal abundance, 
and several years more before the danger of producing a plague 
again becomes imminent; hence in no locality have plagues been 
recorded oftener than once in eight or ten years. Field mice are very 
prolific, and in the absence of natural checks might produce a plague 
every four or five years. From two to six litters of young are pro
duced annually. The average number of young at a birth is 
about 6, though frequently 8 to 10 are produced, and occasionally 
12 or 13. Even the young born early in the season are said to breed 
before fall. 

These mice are always present in or near the districts which they 
occasionally overrun, but ordinarily live in small colonies in favorable 
locations, particularly in damp areas bordering swamps, streams, or 
irrigation ditches. In alfalfa and other cultivated lands where the 
food supply is abnormally plentiful, and particularly if the natural 
enemies of mice are destroyed, the animals may increase greatly 
in one or two seasons, and the first breeding in the second or third 
season may produce great numbers. Then the mice spread over a 
greater area, and as the food at hand is consumed they may move 
on in troops. The final production of hordes requires but a few 
months-in fact, a plague may be well established by fall. 
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With the disappearance of green herbage in fall, reducing their 
food to roots and bark, mice move more rapidly from exhausted to 
fresh lands, and devastate larger areas. It is, then, through the prog
ress of large bodies of mice, which may number thousands to the 
acre, that large districts are laid waste. 

SUBSIDENCE OF PLAGUES. 

After reaching a final autumnal climax and continuing through the 
winter in gradually lessening numbers, mouse plagues have usually 
abated early in the following spring, or at most have endured only 
through the ensuing summer. Like their development, the subsiding 
of such hosts is so gradual in the early st.--iges as to be scarcely per
ceptible, though apparent enough a little later. 

Most noticeable among the agencies which finally overcome them 
are predaceous birds and n1ammals. Attracted in large numbers 
to the feast, they live almost exclusively on mice during these pe
riods, and, particularly in winter, make such severe inroads on the 
mice as to attract general attention. Still it is doubtful if, unassisted, 
they have ever overcome a plague. A conservative estimate places 
the number of predaceous birds which appeared in the stricken dis
trict in Humboldt Valley at 2,000; the predatory mammals at 1,000. 
It may be assumed that these 3,000 natural enemies would each 
destroy an a-verage of 15 mice per day, or 450 per month, or collec
tively would kill 45,000 mice a day, or 1,350,000 per month. This 
number, vast as it is, is far too small to put an end to a well-estab
lished plague, although more than ample to check a plague during 
its early stages, or to completely wipe it out after the numbers have 
been materially reduced by poisons or other agencies. 

In most of the accounts of mouse plagues the final destruction of 
the rodents has been ascribed to disease, and it is belie-ved that the 
abatement of the plague in Humboldt Valley was aided by natural 
mortality. At intervals from January to ~larch dead and dying 
1nice were noticed in locations where poisoning could not have been 
the cause, but efforts to prove this mortality due to some specific 
bacterial disease £ailed. 

In the spring the mice in this locality failed to reproduce, while 
the same species was breeding prolifically in other localities. In 
1vfarch several hundred females were examined in Humboldt Valley, 
of which very few were pregnant. Moreover, the mice themselves 
presented a different appearance from those seen when the plague 
was at its height-a fact noted by many ranchmen in the T"alley. 
During the fall of 1907 larger and much more vigorous individuals 
predominated, while in the spring of 1908 scarcely an:y of thes_e re
mained. They continuea in destructive numbers unt1l the m1ddle 
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F IG. 1.- ALFALFA FIELD D ESTROYED BY FI ELD MICE. GENERAL CONDITION OF FIELDS 
IN H UMBOLDT VALLEY, NEVADA, IN N OVEMBER, 1907. 
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of llarch, 1908, and in more than us11al aLun<lance until ~1ay, and 
in son1e few centers even later. But they did not noticeably breed 
with the return of favorable weather, and by ... .\.ugust had practically 
disnJ)pearecl. 

TIIE PLAGUE MOUSE. 

The mice which produce plagues al1nost invariably belong to the 
genus 11/ ir·rot 11.~. n group represented in the lTnited States by about 
50 species. , rarionsly known in European countries as voles, wuhl-
111iiuse, nnd campngnols, and in the l Tnited States as short-tailed field 
1nice or ffi('nclo\v n1ice, their general characteristics are every,vhere 
the !-an1c. I~.xccpl in the deserts, one or n1ore species are present in 
pr:t<·tiC'ally all parts of the country, and norn1ally they are an1ong 
the J11oi:it, abundant of rnan1n1als. The annual damage they cause to 
C'l'ops, nurseries, and orchards in the United States has been esti
n1alc<l at oYer $:3,000,000. 

,,rith fe,v exceptions, the short-tailed field mice are readily dis
t ing-uishable fron1 other n1ice by tl1eir stout, chunky bodies, short 
legs, short, round tails, blunt n1uzzles, short ears, and rather sn1all 
C'_\'C~. ~lost of thcn1 arc dark brownish or grayish bro,Yn in color 
and considerably larger and heavier than the con1mon house mouse. 
( Pl. XXIII.) 

'l"hey liYe aln1ost eYerywhere in damp meadows, where their pres
ence 1nny he detecte<.l an1ong the grass and weeds by small, well
defincc.l, crook<'d trnils, along which at intervals are little heaps of 
fresh grns~ or other herbage. In alfalfa or clover fields their nurner
ons srnnll hnrrows are u,;,;nally jn coloniec;. ..t\ s a rnlc they appear 
fir~t along clitchcs or about clnn1p areas, where dead plants are alznost 
cPrta in evi<.leuce of their -work. 

C'OXTROL OF )IOl-SE PL,\Gt:'ES. 

In the past n1an:r methods of destroying field mice have been tried, 
yPt thP records de~crihe no instance in which well-established plagues 
ha ,·e ht>en sncce~fnlly supprec.;sed. Failing tc recognize the early 
£l:1gt> of the plngnc. the people in stricken <listrictc; have usually not 
nd•>pllld vi~oi-011~ n1easnres until after the fields were S\Yar1ning ,vith 
1ni<'t'. ThP fa ilnre, then, has been <ln<' partly to lack of cooperation 
:nit! pnrt ly i o lack of kno,-vledge of quick, cheap, antl etfecliYe 1neas
nr '~. ,\ .. ithnnt ,vitncssing- snch n plague one cnn hardly .forn1 a con
Cl'ptinn <)f the aln1o~t incredible uu1nbers of 1uice and of the 1nngni
t 11,Je of the tn!lk of <lc,t roYing thc>n1. . ' 

J\n1ong n1Pthods of little Yaluc "·h.ich have been tried in other 
conntrit,..., tn ri<l the land of the<:e c,;conrges nre rolling the luncl witl1 
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heavy cylinders; tran1pling it by cavalry or by droves of sheep; 
liberating large numbers of cats; and injecti11g water, steam, or su.ffo
cat,ing gases into the 1nouse lntrro\YS. 11any measures practicable 
on a small scale or o:f value in the early stages are e11tirely inade
quate £or the suppression of well-est.ablishe<l plagues, particularly 
where farms are as large as in the United States. An1ong such 
n1ethods are digg-ing trenches or pitfalls wider at the botton1 than 
at t.he top, into which the mice fall; killing by means of traps, clubs, 
or dogs: burning off t.he herbage in infested areas; and flooding the 
fields. 1' he eli1ni11ation of these leaves as n1ethods generally ap
plicable for suppressing plagues only two-the employ1nent of dis
ease and poisoning. 

DISEASE, 

The employment of bacterial diseases fatal to rodents has been a 
subject of considerable research and experimentation. It is eYident 
that a disease " 'hich will quickly spread fron1 one 111ousc to another, 
without endangering other animals, is exceedingly desirable. ,,rhile 
epidemics of disease have been frequently considered a pri1ne cause 
of the abaten1ent of plagues. it has not yet been den1onstrated that 
such epide1nics can be artificially produced. Dr. LoefHer's experi
ments in destroying field mice in Thessaly in 1892-03 by means of 
the Bacill11s typhirnurium were reported as co1npletely successful, 
but now it appears questionable whether these result-; did more than 
synchronize with the natural abaten1e11t of the J)laguc. Experiments 
in Russia in 1894 with the similar organisn1 isolated by 1Ieresch
kovski were also reported as successful; and in France, in 190-!, the 
Danysz virus is said to have proved in a n1easure efficacious . 

.£\ttempts by ranch1nen to produce epidemic disense a1nong the mice 
in Ilumboldt , , alley by means of advertised bacterial preparations 
failed. ..\}though \Ye ud111it that, when properlr distributed ancl 
fresh, these organisms are fatal to tho~c mice which eat the1n, yet on 
ihis basi~ they are still far too expensive for general e1nployn1ent. 

POISONING. 

Poisoning is the most generally applicable, cheapest, and most 
certain means for controlling 1nouse plagues at present kno,vn. 
Poison preparations, however, n1ust possess, in addition to effective
ness, the least possible danger to n1an, to domestic stoclc, and to valu
able wild birds and mammals. The follo,ving rccom111endations are 
hase<l on extensive C;\.perin1ents and practice during· the n1ouse plague 
in N evacla, and are applicable to sin1ilar species of n1ice elsewhfr<'. 
Phosphorus, on account of its cxtren1ely dangerous character, the 
limited nurubcr of baits on ,vhich it can be used, and its destructive-
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ness to birds and mammals, is out of the question. Among less 
virulent 1nineral poisons, arsenic, barium carbonate, lead acetate, and 
mercuric chlorid give no results warranting their recommendation; 
n1ore0Ycr: when used on a large scale, they prove quite as expensive 
ns strvch nine. 

' 
... .\11 things considered, strychnia sulphate is by far the best poison 

to e.1nploy. Properly used, this drug at 75 cents to $1 an ounce is 
chf>a per for the purpose than arsenic at 15 cents a pound. Used on 
grain it is considerably more expensive than phosphorus, but it can 
be 11::;ecl on other mediums which make it the cheapest poison avail 
able. Tests with a variety of materials show that three possess great 
advantages as vehicles for poison. These are alfalfa hay, green al
fa]fa, and crushed wheat. They should be prepared as follows : 

Po1s0NED ALFALFA HAY.-Chop 30 pounds of good, fresh alfalfa 
hay into about 2-inch lengths with a feed cutter. Then place the 
hay in a large metal receptacle and sprinkle with 3 gallons of fresh 
"rater. Thoroughly dissolve 1 ounce of strycbnia sulphate in 2 gal
lons of water by heating in a closed vessel; sprinkle over the damp
ened hay and n1ix ,vell. (PL XXIV, fig. 1.) 

PorsoNED GREEN ALFALFA.-Heat 1 ounce of strychnia sulphate in 
half a gallon of water until thoroughly dissolved, add to 1 gallon of 
colll water, and sprinkle this solution slowly over 45 pounds of fresh 
green alfalfa, cut into lengths of 2 or 3 incl1es. 1'Iix until the free 
solution is taken up. 

Porso~ED CRUSHED ,vHEAT.-Dissolve 1 ounce of strychnia sulphate 
in 2 gallons of water by heating. Sprinkle the solution over 60 
pound::; of rolled or crushed wheat in a metal receptacle and mix 
,vell. If the preparation is to be kept for several days, 2 table
spoonfuls of powdered borax may be added to prevent fermentation. 

Poisoned alfalfa hay proved the best during winter, when green 
food was absent, and was recommended generally in Humboldt 
,.,. alley. From January 15 to .1'farch 15 it was used extensively in 

J destroying the mice in the area in which they were most abundant, 
nnd it5 use was not attended by a single accident to birds or to 
uni,nuls. From 7 to 15 men were employed on a single ranch in 
distributing it, placing a small pinch, equal to about a teaspoonful, 
at the n1outh of each burrow, or in cold, rough weather dropping it 
into the underground runs. In fields where mouse holes numbered 
10,000 to 24,000 to the acre, there were 10 or more burrows for each 
111011se, and in fields partially deserted the proportion of unoccupied 
holes was much greater. Dragging the fields with a brush drag 
(1)1. XXV) to obliterate the holes proved important, for within 
t'\Yeniy-four hours the occupied holes were reopened, and poisoning 
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could be done with a saving of nearly 50 per cent in labor and mate
rials. A single treatment of the land with poisoned alfalfa hay 
destroyed 85 to 95 per cent of the mice at a cost, including labor, of 
about 35 cents an acre. Had this method been employed earlier, it 
is certain that the plague could hav.e been broken and a great part 
of the ravages averted. 

In April, 1908, mice had become so alarmingly abundant in parts of 
Carson , Talley, Nevada, that an urgent appeal for assistance was sent 
to the Biological Survey. On visiting the valley it was found tl1at 
in an area of about 2,000 acres near ~linden the mice numbered 500 
to 1,000 to each acre and had already destroyed 10 to 25 per cent 
of the alfalfa, and that by reason of rapid reproduction they gave 
every indication of producing a plague similar to that ,vhich had 
stricken Humboldt Valley. Preliminary tests of a number of poi
soned baits were at once carried out. Poisoned green alfalfa placed 
in the trails and in tl1e burrows of the mice proved fatal to practi
cally all the mice in the areas treated-not a remarkable result, as 
these n1ice habitually cut green alfalfa, stack: it along their runs, 
and later carry it into tl1eir holes. Poisoned crushed wl1eat proved 
distinctly better than the whole grain, killing a larger number of the 
mice, particularly of tl1e small young. 

The importance of treating quickly the infested area prevented 
the extensive use of green alfalfa, since this material must be dis
tributed during evening hours to prevent drying by the sun, while 
crushed wheat may be distribut~d all day long. Poisoning with 
crushed wheat resulted in the destruction of fully 85 per cent of the 
mice, at an average cost, including labor, of about 40 cent.c; an acre. 
Unfortunately a large number of magpies and blackbirds fell victims 
to the poisoned grain; while to a less extent meadowlarks, killdees, 
and mourning doves were killed. Under conditions threatening a 
plague the destruction of the mice is of prime importance, but care in 
putting out the smallest an1ount of poison needed to destroy the mice 
will greatly lessen the danger to birds. A teaspoonful of properly 
poisoned grain is sufficient to treat three or four mouse holes. 

Poisoned green alfalfa should be used where it is possible in prefer
ence to crushed wheat, since it is even more effective and elin1inates 
all danger to birds. It is particularly recommended for sn1ail areas 
or where mice are not extremely abundant. Irrigation drives the 
mice temporarily to the elevated ditch embankn1ents and to the bor
ders of fields, tl1us presenting an opportunity to use this 1naterial with 
great effect . 

... 
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FIG. 1.- PREPARATION AND SACKING OF A LFALFA H AY, INDICATING THE E XT ENT TO 
WHICH IT WAS U SED IN POISONIN G O PERATIONS IN H UMBOLDT V ALLEY. N EVADA. 

FIG. 2.-GULLS D ESTROYING FIELD M ICE IN THE ALFALFA FIELDS OF H UMBOLDT V ALLEY. 
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FIG. 1.-BRUSH Dl1AG U SED T O OBLITERATE M OUSE BURROWS . 
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F IG. 2.-EFFECT OF BRUSH DRAG. 
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PREVENTION OF PL.lGUES. 

Thn prevent ion of plagues is compnrnti,ely easy. Their gradual 
cl11Y(•l111,111P1d :, ffnrds opportunities to suppress thc1n, even after the 
dnr11ng1• has l1r.co111c quite exl<'nsivC'. The destruction of the n1icc 
"hPnev1 1· thP.Y he,·on1c at nll nun1crous not onl~· prevents considerable 
clainnge, but is the be~t. sa feguard against ~erious outbreaks. Sys
te111ati,-- poisoning n1n~t. be relied upon to repress thC'm "?.·hen they are 
oliviously on th<' increase, but there are n1nny in<'xpr.nsivc n1etho<ls for 
1,rrv,,111 ing this inc-ren::-e. The de ... truction of rank grasses an<l ,vee<ls 
11long- ft'nccs au<l difchc~, an<l particulnrly the pasturing off of the lust 
gnn,th of nlfnlfn in fnll , thus exposing t.bc n1ice to the attack of 
prPd:"•1•ons ctH:n1it•s, nrc i1nportnnt. ,\.,,inter bnrning tl1c dry vegetn
t i1111 on ,vild hny lands, on !:>t rips horderi11g fieltls, and on s"'·ampy or 
othe1·,Yi~e \\'u::,l<' areas in nud abont cnlti\"nted fields ,vill ni<l 1nate
ri:i II~• i11 c•011i rolling thcn1. The. surYiYors may inYade cultiYaled 
field~. l,11t there tlH'Y C'nn be n1orc reatlily poisoned. I◄"'looding tho 
fif•lds in C'nl<l ~Yintt'r ,Yl'ath.er, ,vhen the rniee quickly perish fro1n 
t·xpn"u rc. is nn cll'PcliYe n1cthod in irrigated lands. Plo,Ys turn out 
t !11· li111·ro"·s nnd uc-..ts of pr,1cticnlly n]l the n1ice present and render 
l1H't11 ~:is_v vieti1ns for <logs. ,Yhich ,yhen trained to kill mice ca11 not 
b1.· t,,o l1igh ly rpc•o1nnH.:nclcd as effective. und inexpensive aids in con
trol ling the p<'-.ts . 

.. \ 111Png the :1gct1l'i1.•s ,,·hich check the incrc:ase of field mice none are 
Jnnr,• i1npn1·tant than tht-ir prcdnceons cnc1nies. These n1ice, the 
fnvorit, food of 111nuy birds nnd 1nnn1n1nls. nctiYe night and day, su1n

J111.•r 1111(1 "'inter, nrc JH't•ye,l npon n1ore than nn) othrr rnan1n1al. That 
ha,vks. o,,l::. gulls, cro,vs, rnvcns, n11<l herons an1ong bird::; un<l 
~k1111ks ,rca:-cl-:, fnxr. . an,l badgers an1011g n1a1nn1al~ are pcrsi~tent 
c11t•111ies 11f fipl,1 111icr. 111111 othe1· rnclent pests has been often pointed 
<•nt. 'J'h • protection nntl encourngcrnC'nl of these Ynluable al11es of 
th• fnL'Jll('l' l'Hll not he too ::,(rongly llll,·ocatecl. (1">1. xx1,r, fig. 2.) 

~l,Jll"'C pln!!uec; ar" u::-ually l'Y-l'Ct•1ll•<l for n ~eason or n1orc by notice
n blP d111nngP t n t·rnp--. a ll<l ::,lll'l'('-.-.. in chccki ng t hen1 llepend!', upon 
pro111pt r1•c1.•Q'nitinn of the l'arly stag",-. of outbreak~. ,,··111)11 1nice 
li~t utlrnct nt1r11tion 1,~· incr~lSl'tl nunihers nncl hy tln1nuge here tHHl 
there>. it i lii!!h ti111e to ,lp-.trny th '\tn. 

1'he \\ ork currie 1 on by tlu' J~inlo!!ical Snrvcy in N e,-acla, e::pecially 
1n lnr~on ,~alley. dcn1011--trnted thnt plng-ue::: cnn be contro11c,1. The 
sy ten1ntic poi oning of 10.000 ncr"s in liu1nholtlt ,~u]lcy clnring tlH' 
fnH n1011th . :ll n co,t of about ~l.000. "·oul,l 1111,·,, prcY"nl :.t,] lhe 
largpr pnrt ,)f ihc ilti•nn!!e. nnd it i-. nf .. to ~ny ,\·oul,l haYe !-!UYcd 
nt '"U l $1;,1.oon \\·1)rth t)f alfalfu. 
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But prevention of mouse plagues is far better and easier than their 
control after they have gained full headway. Field mice, wherever 
they abound, should be regarded as a menace, and their natural 
enemies should be protected and encouraged. In ordinary times 
mice should be killed by dogs, by flooding fields in cold weather, by 
winter poisoning, and by burning herbage which affords them 
shelter. Holding field mice in check is worth its cost many times 
over in minimizing the steady drain they inflict on farm products; 
moreover, it is the best preventive of widespread devastation. 



CAUSES OF SOUTHERN RURAL CONDITIONS AND THE 
SMALL FARM AS AN IMPORTANT REMEDY. 

By S. A. KN.APP, 

SpeciaZ Agent in Charge of Farniers' Cooperative D emonstration Work, 
Bureau of Plant Industr-y. 

NA1'ORAL ADVANTAGES OF SOUTH ATLANTIC AND SOUTH CENTRAL STATES. 

If delightful climate, fertile soils, satisfactory rainfall, a large 
number of navigable rivers, an abundant supply of valuable timber 
for construction purposes, an inexhaustible wealth of minerals, and 
a marvelous topography-wonderful valleys, fertile hills, and pic
turesque mountains-are essential factors in the making of a mighty 
nation, then the South Atlantic and the South Central States of 
our Union were designed by nature to be the seat of great activities 
along broad line.s, with a dense population rich in all material 
things-the masses well housed, broadly educated, independent, and 
progressive. No equal area upon the globe surpasses these States in 
the natural resources enumerated. 

ECONOMIC ERRORS OF THE OLD SOUTH. 

These States were settled mainly by one of the most virile races 
that ever touched foot on western shores. Why, then, did many of 
the results which appeared certain to follow fail to materialize~ It 
was because of some economic errors that crept into the civilization 
of the South at an early period, and shows the far-reaching effect 
of even slight deviations from the fundamental laws that govern 
civilization. 

( 1) The labor was mainly compulsory and performed by another 
race. This lowered the dignity of labor, because unavoidably the 
character of the doer determines the dignity of the thing done. It 
ought not to be thus, but it is and has been the case from the forma
tion of human society. This condition was a barrier to free labor 
and an obstacle to the immigration of small farmers accustomed to 
till their own lands. These influences in many cases contributed to 
an emigration of these classes from the South. 

311 
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(2) The second great economic error was the adoption by, the 
Southern States of the one-crop system of farming. True, they 
chose their staples with wisdom-tobacco, rice, sugar, and cotton
four of the best staples-and they found world markets for them, 
Upon the surface it appears just as sound a policy for a farmer to 
produce one cash crop and supply all his wants from the sale of it 
as it is for a manufacturer to limit his output to one article instead 
of many. There is, however, this difference: The manufacturer is 
sure of his product, at uniform cost and of standard quality; the 
farmer is never certain of the quantity, quality, or cost of his crop, 
and should throw out an anchor of safety, so that whatever may occur 
to reduce the cash crop it will not curtail the supply of food or cloth
ing, interfere with the schooling of the family, or place in jeopardy 
the ho1ne. 

The great objections to tl1e single-crop system are that it limits 
knowledge, narrows citizenship, and does not foster home building, 
but does promote commercial farming. It Jacks the element of 
safety; if the one cash crop fail s, everything goes-living, clothing, 
and all. It might be asked wl1y the many small farmers of the 
South did not diversify their crops. Farmers can not produce any 
casl1 crop tl1ey like. It must be something recognized by the local 
market, and the large planters 1na.ke the local market. 

(3) A third economic error from the standpoint of the state was 
the great number of large plantations in the South. A plantation 
of several thousand acres worked under one management is like a 
great factory; each person employed is limited to one kind of labor. 
I-Ie may worl< in the stables or garden, be a field hand, or be assigned 
to making general improvements and repairs, In any event, there is 
one line of work he follows for life, and he knows no other. That 
may be satisfactory from the machine standpoint, but it is bad for 
the citizen. The large plantation, as generally managed, blocks high
ways, interferes ,vith schools, retards rural development, and pro
motes class distinctions as against mass development. 

(4) A fourth economic error was failure to utilize the wealth of 
minerals, the vast forests of woods matchless for construction pur
poses, and other natural resources of tl1e South in such a way as to 
build a commonwealth that ,vould furnisl1 markets as well as raw 
material and thus in a measure become -self-sustaining and inde
pendent. 

The neglect of common schools throughout the rural sections and 
the slight attention paid to internal imJJrovements were the natural 
results of the other policies adopted. 

The price of virgin lands averaged ~so low that in many cases it 
was cheaper to malre a new plantation than to restore the impover
ished soils of the old. 

I 
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The foregoing statements present only the general viev;r. There 
were under the old conditions many planters of high character and 
great intelligence who maintained an excellent standard of agricul
ture. They bred the best stock of the world and followed an excel
lent system of crop rotation. 

DISASTROUS TRANSITION PERIOD. 

The. period of greatest disaster to agriculture in the South was 
from 1861 to 1890, when nearly all that was excellent in the old 
civilization was swept away and little of value substituted. During 
this period the Soutl1 was laid waste by the barbarism of war; then 
an unlettered and previously subordinate race, in some States more 
than equal in numbers to the rural white population and but slightly 
amenable to its public opinion, r eceived the ballot and came into the 
possession of lands as owners, r enters, or occupiers. A lowering of 
country life drives out the better classes just as an inferior coinage 
usurps the place of the more valuable. That the lands were first 
held by a great and virile race is shown by the fa ct that Caucasia11 
civilization was not completely overwhelmed by such masses of an
other race and condition. Nonresident ownership increased, and 
with it came a more careless tillage, immense waste of fertility by 
erosion, and a general deterioration in the character of farm im
provements and equipment. Until within the last decade and a half 
rural conditions and general influence upon National life steadily 
declined. 

ADDITIONAL CAUSES OF D ECLIN E. 

Two other causes of uniYersal effect haYe operated with tremendous 
force in the depression of rural conditions in the South : One is 
transportation and the other is money- both vital to farm values and 
farm profits. The cost of transportation of products from the farm 
to the seaports has been too high. The poor highways have been one 
factor contributing to this ; the single com1ner cial crop system has 
been another, because it supplied freights only a few months in the 
year, furnishing an oversupply for such periods and a deficiency for 
the remainder of the year. The one cash crop intensified the want 0£ 
money. It took most of the annual proceeds of the crop to buy need
ed supplies, and it created an abnormal demand for money to move 
out the main crop when it matured. 

Another serious obstacle to rural progress has been a scarcity 0£ 
labor. The employers of labor in factories and in the construction of 
railroads have been able to pay much higher wages than farmers 
could afford and have drawn not only the hired laborers from the 
farms but many small independent owners of land from their homes. 



314 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 

RECENT A " 1 AKENING .AND BETTER PRICES. 

Notwithstanding these adverse conditions there bas been a great 
in1provement in the South in the last twelve years, due in part to the 
general prosperity of the country and in part to the heroic efforts of 
her people. They have put forth almost superhuman efforts to re
construct upon the best basis what was left, to rebuild what of Yalue 
had been destroyed, and to create whatever was necessary to round 
out the best civilization of the age. No people eYer worked more 
heroically and with greater unity of purpose. 

The higher price of cotton, sugar, and rice, three of the great casl1 
crops of the South, has, for tl1e first time since disaster came, pro-

. vided the means to get out of debt and improve conditions. With the 
improvement of fortunes prompt attention was given to home build
ing, the encouragement of education in tl1e founding of schools, the 
establishment of manufactures, and a comprehensive system of in
ternal improvements. The South is rural, and her most significant 
sign of awakened interest is her effort to place agriculture upon a 
better basis. 

S:l\IALL FARMS ESSENTIAL TO PERMANENT PROSPERITY. 

One object of this paper is to urge that in this great uplift which 
marks the people of the South as patriots there shall not be omitted 
:from the solid foundation placed under their new civilization so1ne 
of the essential supports that uphold and perpetuate a republic. 

In tl1e great cities and in the manufacturing centers there has been 
for centuries and probably will continue to be an unrest that arises 
:fro1n a conflict between aggregated ca1)ital and organized labor. The 
great counterbalancing force is a body of prosperous and contented 
small farmers distributed over the entire country. 

A prosperous, intelligent, a11d contented rural population is there
fore essential to our National perpetuity. The world's experience 
has shown that the best way to secure tl1is is to encourage the division 
of all the lands into small farms each owned and operated by one 
family. 

There are two ways to look at a small farm: One view-the con1-
mon one-is that it is a place to make a living, but rather a hard place, 
and should he sold as soon as anything easier is found; the other is 
that the owership of land is a mark of honor, that a patent to land 
is a title to nobility, a right to sovereignty. The ownership n1nst 
be absolute and subject only to the state, so that each vroprietor is 
the independent sovereign of a portion of the United States, witl1 the 
final authority through the ballot to control the loca l, county, and 
National governments-a position of great dignity and pov.1er . 

• 
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,,..,.. e speak of " the sovereign people." Are they to be sovereign in 
fact or only in theory? If in fact, then each citizen must own and 
control something. In a sense he n1ust be lord of a certain territory. 
This territory is called a farm, but legally it is a subdivision of the 
state, to which the farmer receives perpetual title in order that he 
may have tl1e means to support his position as an independent sov
ereign with dignity and by absolutely governing a small portion of 
the United States learn to assist wisely in governing the whole. 

BEST SIZE FOR S~IALL F AR1\IS. 

Tl1is is the attitude of the state toward individual ownership of 
land, and these lands should be of an area that will come nearest to 
the development of the perfect citizen and ruler. The area must not 
be so large that the income will support the owner without effort 
on his part, nor should it be so 'small that it will make a mere toiler 
out of the owner, for this narrows the intellect. I t should be large 
enough to provide good farm equipment, buildings, machinery, and 
stock and furnish labor for the family. The annual income must 
be sufficient to improve the farm, educate the family, assist in start
ing its members in ways of independent support, and provide a re
serve for old age. The United States has fixed that area in some 
States at 160 acres. The right acreage of the £arm depends upon 
conditions. In semiarid sections it may require more than double 
that number of acres, while near large cities less tha11 one-fourth 
may answer the purpose. 

CHANGES NEEDED TO INCREASE THE I GNITY OF RURAL LIFE. 

Under the new order of things, to attain the best results, the policy 
of 1naintaining large plantations in the South must be abandoned ; 
all the idle lands must be brought into use and made profitable; labor 
:for men and women must be held in honor; di versified agriculture 
must supplant the one-crop system to insure safety, and all the best 
conditions for a life of usefulness, culture, and influence must be 
established in the country. 

Before rural life can be held in the highest honor the follo"ving 
conditions must be secured: 

( 1) A much larger percentage of the farmers and their families 
must be broadly educated and of high character. 

(2) The farm lands must be so improved and managed as to yield 
a more certain and profitable r eturn :for labor expended and afford 
greater profit than employment in the city. 

(3) The farm improvements must be durable, suited to the require
ments of the farm, convenient, and attractive. 
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( 4) Cl1urcl1es, schools, n1eans of communication, social conditions, 
and opportunities for accumulating wealth and for civic preferment 
must be better for the masses in tl1e country than in the city. 

AGRICULTURAL COLLEGE TRAINING .ALONE NOT SUFFICIEXT. 

The problem is how to effect these rural changes for the better. 
Education being so important, many have thought and still think 
that the establishment of agricultural colleges will accomplisl1 the 
object. Forty years' trial has shown that most of the college-trained 
youtl1, wl1ether in scl1ools of agriculture, science, or clas..--.icc;. leave 
the fann f0r reasons not difficult to ttnderstand. The education re
quired is one that can reach the adult masses as well as tl1e young and 
"ill hold the1n to the farm. The error is in a failure to see that the 
situation can not be overcome by a college education, however help
ful it n1ay be to a man as a citizen. It is a mass problem and must be 
met by a mass training. 

TIIE S)CALL FAR)[ TIIE BEST SCHOOL. 

The practical and sane ,vay of accon1plishing the result is to induce 
the farmers to try better n1ethods and note the result in improYing 
their farms--to make tillage less expensi'Ve and production more 
certain, to double the crop to the acre and halve the cost. "11ile 
the farmer successfully solves the problems of the farn1 his experi
<'Ilce ,,iclens and lie becomes a broader man, till l1e is broad enough 
to size up the ,vhole situation and has the means to execute l1is plan. 
1-\s n1cn broaden tl1ey ha'Vc higher aspirations for their children, 
and better scholastic eclucatio11 will accompany the general uplift. 

"'itel l-informecl n1en who are successful £armers are generally 
agreed that a thorough knowledge of agriculture can he acquired 
in one \Yay only, and that is by ,vorlcing out tl1e proble1ns of the fnrm 
upo11 the farm. There is a world of details, of business k:nowledge, 
skill, and tact about farming that c-an be acquired only by contact 
,vith the soil and experience in the life of a farmer. 

This <:'dncation of th(' farn1er upon his farm by "·orlring out prob
lems in the field and rccci Ying the ans,,er in the crib or granary is, 
like all <:'dncation, a p<'rsonal 1natter, and ('ach man must acquire it 
for l1imself. Thie; point-:; to the sn1all £arn1, personally worked, as 
best for the man, for the land, for society, and for the state. 

Education is "·hat a hun1an being absorbs in a usable forn1 by 
experience, by observation, and fro1n oral and ,,ritten instruction. 
The world's most important school is the hon1e and the sn1all farm. 
To sccHre the best results the small farn1er is forced to diYersif:r his 
crop an<.l to have a personal knowledge of all details relating to the 
:far1n. For safety he n1ust get an incon1e £ron1 a variety of products, 
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because a single crop may fail in yield or meet a nonresponsive 
market. This wider r ange of products broadens the knowledge of 
the farmer, and in the natural course of training he becomes skilled 
in the management of soils, cereal and grass crops, fruits, forests, 
domestic ani1nals, farm machinery, and farm improvements. He 
is forced to be a student of markets and of the art of buying and 
selling to the best advantage; he learns the requirements of society 
and the advantages of cooperative effort. Cooperation may com
n1f'nce with an exchange of labor with a neighbor because he is 
short-handed, and it may be extended until there is cooperation 
with several in buying and selling, in promoting better highways, 
schools, and churcl1es, and in the general uplift of the neighborhood. 

This small :farmer acquires his knowledge from many viewpoints
as a laborer and an employer; as a wage-earner and a capitalist; as 
a producer and a consumer; as an owner of land and a payer of 
taxes; and as a recipient of the benefits that come from rural im
provement and the maintenance of law and order. No school or 
college in the land affords such varied instruction as this farm life 
or impresses it so lastingly upon the mind. 

It is a school in which common sense is taught. Common sense 
is a thorough appreciation of common things and how to use them 
to the best advantage, or , if principles, l1ow to apply them. This 
sort of wisdom can only come through experience. Many persons 
with slight acquaintance with books are perfect encyclopedias of the 
con1mon and exact knowledge so useful in everyday life. 

THRIFT AND CONSERYATISl\I CHARACTERISTIC OF THE Sl\-IALL FAR~IER. 

No nation can be great without thrift. Thrift is the conservation 
of the products of toil and is taught by lessons of privation. Opu
lence and large incomes are not teacl1ers of thrift. Even such as 
receive a fixed salary or the wage-workers learn less of thrift than 
the small farmer. Once the harvest is ended, the products must· be 
stored witl1 care to n1eet the wants of the family, and all the more 
care is necessary if there is no credit system. 

The small farmer becomes conservative. He is not sure of the 
harYest or of the markets, and when these are n1ade sure he has 
learned that the problems of another season must be met before the 
present income is safe fron1 depletion. 

Comn1unities of small farmers tend to promote common honesty, 
a respect for the rights of others and for law. No one is rich enough 
to dominate his neighbors or so poor that his influence may be dis
regarded. The stock, products, and property of all are alike ex
posed to trespassers and depredators; hence, a common interest unites 
them for mutual protection, and the primary lessons of society are 
thus taught. 
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The education acquired on the small farm broadens citizenship, 
because it is a many-sided education and gives correct impressions 
o:f many phases of li:fe. All over the world the small, independent 
farmers are staunch supporters o:f conservative govern1nent. They 
are intense lovers of home and opposed to radical changes. 

IDtimately the small farmer learns to keep a reserve of cash 
against emergencies, and these aggregated accumulations become 
very important :factors in the capital of the Nation, for they are 
more reliable than deposits from commercial sources. The vast 
sums of money necessary to carry on the business of a nation are not 
derived from the deposits of capitalists, but from the aggregation of 
millions o:f thrifty small depositors. This is especially tn1e in 
England, France, Germany, and the United States. 

It has been observed for years that the sons of sn1all farmers 
develop managing ability. From their earliest years they are com
pelled to do things and to act independently. It is from this source 
that the greatest number of managers of the various enterprises of 
our countrv have been drawn. 

~ 

A BODY OF SMALL FARMERS ADVANTAGEOUS TO THE N.A.TION. 

If all is considered education that " leads out," develops, or trains 
the individual, then the amount of education acquired in even the 
best schools is only a fraction of what the average man must know 
to succeed in life. It is, then, of the highest importance to the state 
that this greater mass of ]rnowledge should be correct, broad, con
servative, and elevating. Liberal provision has been made for 
schools by the state, by churches, and by individual gifts, but the 
molding of this greater know ledge to the best interests of society has 
been n1ainly left to the caprice of individual effort. The state can 
with propriety specially foster sucl1 conditions of society, such lines 
of industry, or such occupations as evidently te11d to n1ental and 
pl1ysical vigor, to breadth of understanding, to the best citizenship, 
and to the stability of the state. For these ends no n1ore potent 
influence has been found than an intelligent, prosperous, and con
tented body of thrifty small farmers. 

POSSIBLE STEPS TOWARD THE FOSTERING OF S~I.ALL FARJ)lERS. 

The States and the National Government have aided by the gift 
of lands for homes and by the promotion of rural schools and free 
mail delivery. What further steps can the Government rightfully 
take to improve rural conditions~ Inasmuch as the net values of all 
the products ot the farms depend upon the cost of transportation as 
well as the markets, the National Governn1ent should see that rural 
districts are served at a freight charge based on the cost of service 



SOUTHERN CONDITIONS AND THE SMALL FARM. 319 

performed, thus equitably distributing the burdens of transporta
tion. From tl1e fact that country roads are just as much a part of 
the transportation problem as railroads and waterways, the more 
i1nportant hlgl1ways through the country should come under State 
and National supervision, and thus be made a par t of our great 
system of improved transportation. 

Some plan should be devised and framed into law by which the 
farm er may participate in the use of an equitable portion of the vast 
time deposits of the people's money at a moderate rate of interest 
and upon sucl1 securities as he possesses. This would open the door 
of opportunity for thousands of thrifty toilers to seek and establish 
rural hon1es. 

By every means possible the great dignity of land ownership 
should be impressed upon the men and youth of the present genera
tion; but mere reiteration, whether Yerbal or printed, will not ac
complish the object. There must be real dignity; t hat is, the men 
on the farms must have character, manliness, education, and energy. 
The farms must show by their impr ovements and judicious manage
ment that they belong to that type of men, for the improvements are 
the visible expressions of what is in the man. 

It is impossible to impress upon anyone that there is dignity in 
residing upon a farm with impoverished soil, dilapidated buildings, 
and an environment of ignorance. 

The adult rural people of the South are open to conviction and 
eager to learn. T he problem that confronts the States and the 
Nation is, Shall the opportunity be given to them or to their 
children 1 

· Shall the better conditions be wr ought out by successful demon
strations that influence the present toilers upon the farms, or shall 
the reforms be deferred until the next generation and accomplished 
by the education and training of the youth 1 

,Vhy may not a prosperous people carry on both methods simul
taneously and reach the desired end in the briefest period of time 1 

The great value of educating and training youth for agriculture 
is so universally conceded that it does not require discussion. The 
necessity of presenting and impressing better types of husbandry 
upon adult farmers through demonstrations under their care is rap
idly being accepted by the American people as a most important 
means of education for the rural masses and necessary to any general 
and rapid advancement. · 

The opinion that the municipality, the State, and the Nation are 
responsible only for the mental training of youth, mainly through 
books, has been too common. A broader conception 0£ education 
includes instruction to adults in all useful knowledge applicable to 
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tl1eir vocations. In agriculture, the kno,,ledge of the best. animals, 
implements, seeds, methods of culture, and farm management is a 
nece~sary part of the t'qnip1nent of the farn1er to do his best, and 
this knowledge n1ust be 1nacle so intensive by demonstration that it 
,Yill result, in acl1ievenu~nt. If the rural musses can be influenced to 
accept and a<lopt the bl'st, n1ctl1ods of tilling the soil, the hcst plants 
and frnits of their kind, anin1als of tl1e greatest 1nerit bre<l for the 
purposes intended: and a g<>neral fnrn1 policy and n1anagemcnt that 
tends to the improvement of the soil, the 1nost econo1nic production, 
and the greatest thrift~ a proper n1ateriul basis "·ill be laid for all 
other refor1ns and improvements leading to u broullcr National life. 
It is thl' intention in this staten1ent to clain1 that this 1naterial i1n
prove1nent is a necessary factor in any permanent. uplift and t.hut the 
education of adults is e&:>ential to the great plan of hu1uan bettcr1ncnt . 

• 
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RECENT WORK OF THE BUREAU OF ANIMAL INDUSTRY 
CONCERNING THE CAUSE AND PREVENTION OF HOG 
CHOLERA. 

By 1'1. DORSET, 

Chief of Biooherriio Divi sion, Bureau of Animal Industry. 

PREVIOUS " 'ORK ON HOG CHOLERA. 

As a result of researches carried out n1ore than twenty years ago, 
Salmon and Smith reached the conclusion that hog cholera was 
caused by a small rod-shaped bacterium, named by the1n Bacillus 
cholerm suis. Salmon and Smith showed that this organism is 
present in the blood and organs of a great majority of the animals 
which die of hog cholera, and they showed also that by injecting 
pure cultures of this organism, or by feeding such cultures, they 
were able to produce, in many instances, lesions which were indis
tinguishable from those found in hogs which died from a natural 
attack of hog cholera. !11 audition they were able t.9 recover this 
organism from the organs of all hogs which died from artificial 
infection with B. cholerm sui,s. These findings were confirmed by 
bacteriologists in this country and abroad, and as a result it has been 
generally believed that the etiology of hog cholera was settled, the 
cause being B. cholerm suis. 

The cause of hog cholera being thus regarded as definitely estab
lished, most of the scientific work concerning this disease has, dur
ing the past twenty years, been directed toward the development of 
a vaccine or serum to be used for purposes of prevention. It is well 
known, however, that although some workers claimed to attain a 
certain measure of success, none of the methods proposed was found 
to act with sufficient reliability, when applied in a practical way in 
the field, to warrant its general use. Practically all of the metl1ods 
proposed consisted in the preparation of vaccines or serums by using 
cultures of B. cholerm suis. The vaccines were prepared by atten
uating this organism, or by extracting from it various substances 
which were used for the production of immunity. A number of 
authors also claimed to have secured good results by the use of 
serums, these serums being prepared by injecting or feeding animals 
with pure cultures of B. cholerm suis or with various substances de
riYed from this organism. As has been stated previously, none of 
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these vaccines or serums gaYe satisfactory results in practice, and it 
may be said that for twenty years after the discoYery of the sup
posed cause of hog cholera little or no progress was made in com
bating this disease. 

The Bureau of ... \Jiimal Industry has been unremitting in its 
efforts to secure some substance whicl1 could be used as a preYentiYe 
or cure for hog cholera, but tmtil three or four years ago little prog
ress was made. ...\..pparent success was attained in some instances, 
but at otl1er times, and especially where the preYentiYe was applied 
in the field, partial or complete failure was the result. 

THE CAUSE OF HOG CHOLERA. 

It is a fact known to all who l1ave had occasion to study the dis-
• 

ease that hog cholera is extremely contagious. Starting with the 
introduction of one ~ick anin1al into a healthy herd, the disease will 
spread rapidly fron1 one to another until finally the great n1ajority 
of tl1e cx1)oscd hogs will contract the disease. It is also well kno,Yn 
to practical hog raisers tl1at a hog which has recovered from an at
tack of hog cholera is subsequently imn1une again::;t tl1at disease. 

During the course of an experiment being carried out by the Bu
reau in which cultures of B. cholera- suis ,vere injected into hog" for 
the purpose of producing imn1unity, it was noticed that in certain 
cases the injected animals would be made sick and ,v-ould die fron1 
the injection. Associating with these hogs ,vere others which were 
not injected and "-hicl1 \\~ere susceptible to hog cholera, but which 
did not contract di,case from this association. At that time it \\'US 

considered a very remarkable fact tl1at the uninjected hogs associa
ting with those n1ade sick by cultures of the supposed cause of hog 
cholera did not in any case contract the disease. W c also had occa
sion to note that in certain instances where hogs recovered after 
being n1a<le sick through the administration of pnre cultures of B. 
cl1olcra1 ~uis there "as no evitlence of an in11uunity ha Ying been 
acquired througl1 the illness produced by the culture, for when e'X
posetl subsequently to the natural-disease hog cholera such animals, 
ahnost ,Yithout exception, succun1bcd. 

These results \\ ere consitlcre<l to be of such in1portance that spe
cial experiu1ents ,Yero carriell out to tletern1ine be,ond doubt "' hethcr 
or not the disease produced by B. choler((, s11is is contagious, and also 
,Yhether hogs "f\1 hich recover fro111 an attack of illnesc;, produced by the 
a<ln1inistration of that organis1n are rcntlerrcl inunune against the 
nut ural-c.lisease hog cholera. The re:::;ults of these cxpcrin1cnts co1n
pletely confirn1e<l the original obsery·ations and sho,Yed that in no 
case" as the disease that" as pro<lucc<l hy cultures of B. clzr,le,·a.' suis 
transn1itte<l to noni1nmune hogs by association. It ,Yas also found 
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that an attack of illi1ess produced by B . cholerm suis did not render 
the l1og subsequently immune to the natural-disease hog cholera. 

Sahnon and Sn1iih had previously obserYed that l1og cholera is 
rcn<lily transmitted from one hog to another by injecting the blood 
of a sick anin1al subcutaneously into a nonimmune animal, and more 
recent experi1nents confirn1ed this. These later experiments showed 
also that the disease produced by the injection of hog-cholera blood, 
in markPd contrast to that produced by the cultures, possessed the 
contagiousness of the natural-disease hog cholera and conferred com
plete in1munity upon hogs which recovered. The only reasonable 
explanation of these differences in the characteristics of the disease 
pro<luced by the blood on the one hand and by cultures of B. cholerm 
suis on the other seemed to lie in the supposition that some organism 
olher than B. cholerm suis is concerned in the production of hog 
cholera and tl1at this unknown organism is present in the blood of 
hog" sick of hog cholera. In order to settle this question, the most 
(·arefnl examinations were made of the blood of hogs sick of hog 
cholera, but neither by microscopic examination nor by cultural 
n1ethods were we able to find any visible organism otl1er than B. 
cl1olcr<e suis which could be regarded as playing any part in the 
disease. 

DISEASE DUE To A FILTERABLE Vmus. 

It should be noted here that previous to this time certain highly 
contagious diseases, such as yellow fever, foot-and-mouth disease, 
and chicken pest, had been shown to be due to invisible viruses 
present in the blood or body fluids of diseased individuals. These 
·viru~es are invisible under the highest magnifications now available; 
they can not be cultivated artificially, and in addition when fluids 
coutaining these viruses are J)assed througl1 porcelain or earthen fil
ters the filtrates, though proven to be free fron1 all lmown bacteria, 
are cu pable of gi Ying rise to the disease in question in susceptible 
individuals. The conclusion reached by those who worked with such 
di~eascs was that they are caused by organisms of sucl1 minute 
::;i7.l' nr of such structure that theJ· may pass through the pores of 
porcL•laiu or earthen filters. These organisms are spoken of as" filter
n lJI"." ·· in,·i'jible,'' or '•ultra1nicroscopic.'' Fro1n what has just been 
~aid it ,, ill he readily understood ,Yhy, at this stage of the work of 
t11e Bureau concerning hog cholera, search "·as n1a<le for a filterable 
vi r·ns in the blood of hogs sick of hog cholera. 

1'hp results of this search, which has been <lescribe<l in bulletins of 
tlH• Bureau of . \.nimal Industry, sho"·ed tha1., filtered blood serum 
fron1 bogs sick of hog cholera, and proven to be free from all known 
liacll'ria, is capable of producing in hogs typical attacks of hog 
cholera, the disease produced in this way presenting the contagious-
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ness, and the imn1unity upon subsequent exposure in the case of hogs 
which recover, which are characteristic o:f the natural disease, but 
,vhich are lacking in disease artificially induced by culture8 of B. 
cholerre suis. As a result of tl1e experiments with B. cholerre suis 
and with filtered blood fro1n hogs sick of tl1e natural-disease hog 
cholera, the conclusion was reacl1ed that the filt.erable virus which 
is present in the blood serun1 of sick hogs is the prime cause of hog 
cl1olera. ,,Thile it is recognized that B. cholel're suis is capable of 
producing n1any of tl1e lesions seen in various cases of hog cholera, 
and tl1al., it no doubt frequently exercises considerable influence upon 
the outcome of an attack of the disease ( that is, certain hogs sick 
of hog cholera might recover if not forced to con1bat the con1bined 
attack of B. choler(e suis and the filterable virus), for the reasons 
already given we regard B. cholerre suis as playing the part of a 
secondary invader solely. 

The first announcen1ent of the finding of tlus filterable virus was 
made in the year 1903, and an extended publication with a description 
of the experiments was issued in 1905. This work of tl1e Bureau of 
Animal Industry and the conclusions reached have since been con-

• 
firmed by investigators in various parts of tl1e world, notably by Os-
tertag and associates in Berlin, by Hutyra in Austria, by the British 
Board of Agriculture and Fisheries in England, by Leclainche, Carre, 
and Vallee in France, and by Professor Uhlenhuth of the German 
Imperial Board of I-Iealth, after a most extended and convincing 
series of experin1ents. 

TIIE PREVENTION OF HOG CIIOLERA, 

Having found that B. cholerre suis is not the true cause of hog chol
era, the failure of earlier atten1pts to produce a satisfactory vaccine or 
serum for tl1at disE>ase could be readily understood, for although "e 
might protect hogs fron1 the attacks of B. r-holerre suis by n1eans of 
vaccines or serums derived directly or indirectly from that organism, 
we could not expect to secure protection from the filterable or ultra-
microscopic virus by such means. 

The filterable virus which exists in the blood of hogs stclr of hog 
cholera l1as never been grown artificially. For this reason it is evi
dent that any agent which is to be a true vaccine or preventive for 
hog cl1olera must be prepared directly or indirectly from the blood or 
body fluids of hogs sick of hog cholera which contain tl1is virus. Fol
lowing up this idea, many attempts ,vere made to produce a vaccine by 
attenuating tl1e virus in the blood. This attenuation was atten1pted 
by means of drying, by n1eans of l1eat carefully regulated, and by the 
use of various chemical agents. In no case were we able to procure a 
vaccine by such methods whicl1 could be depended upon. At times ex-
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cellent results were obtained, but at otl1ers the vaccine was found to 
be either too weak, therefore affording no protection to susceptible 
animals, or too strong, thereby causing serious injury or death of the 
vaccinated animals. 

IMMU NITY SECURED BY THE USE OF BLOOD S ERU ?i{. 

A t the san1e time that these attempts at attenuation were being 
carried out efforts were made to produce a protective serum by in
jecting a~imals with the blood from hogs sick of hog cholera. For 
this purpose donkeys and immune hogs were employed. The serum 
from donkeys did not prove to be effective, but that obtained from im
mune hogs was found to possess remarkable immunizing properties. 

It is not necessary at this time to discuss these earlier experiments, 
as the records of this work have been published elsewhere,a and as 
the original methods of producing the serum have been mod
ified in n1any respects. Some of the details of the process as it is 
now carried out may, however, pr ove to be of inter est. 

In the first place, it should be stated that the underlying pr in
ciple in this process consists in increasing the protective substances 
in the blood of immune l1ogs by treating these immunes with the 
virus of hog cholera. ..A .. ny hog that has recovered from an attack 
of hog cholera or that has passed through an outbreak, associating 
'"ith sick hogs ,vithout contracting the disease, may be regarded as 
an immune. The virus of the disease is r eadily available in the blood 
of hogs sick of hog cl1olera. Aside from the details of the treatment 
to whicl1 the immune is subjected there is one point that is of vital 
importance: The hog-cholera blood which is given the immune £or 
the purpose of raising the protective power of its blood serum must 
be of a high degree of virulence. The object sought by the inj ec
tio11 of the immune with the virus is of course the stimulation of 
the defensive mechanism of the hog's body to such a degree that pro
tective substances will be formed in excess and float free in the blood 
of the im1nune. These protective substances are then secured for use 
in protecting susceptible hogs by drawing blood from the immune. 
If the immune hog does not receive blood of high virulence the r e
action follo,ving this injection will be comparatively slight, and the 
amount of protective substances produced by the immune will be 
con ·espondingly small. This would res~lt in a serum that might 
be so low in potency as to be unsuitable for practical use. 

To ascertain the virulence of blood from any given outbreak of 
hog choler a two nonimmune hogs may be injected with small amounts 
(2 c. c. to 5 c. c. ) of the blood. If these do not sicken promptly 

0 
Bulletin 102, Burea u of Anima l Industry, U. S. Depar tment of Agricul

ture, 1907. 

• 
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and exhibit acute symptoms of the disease the blood is not suitable 
for injecting t11e immune. IIaving secured an in1mune hog and 
disease-producing blood of proper ,irulence, the protective serum 
may be produced in almost any a1nount after the first lot is secured, 
for each of the vaccinated hogs becomes an immune which is avail
able for serum production, and the disease-proc.lucing blood can be 
kept available by transferring the disease regularly from the orig
inal hogs injected ,vith it to other susceptible hogs. 

The n1ethods now in use for hyperimmunizinga the immunes, for 
dra"'ing blood fron1 immunes, and for vaccinating susceptible hogs 
are given belo,v in some detail, though many points which are of 
much practical in1portance in producing the serum can not be touched 
upo11 in this paper. 

THb; PROCESS OF IlYPERIMllUNIZA.TION. 

The disease-producing blood may be injected into the immune in a 
nu1nber of different ways and in varying doses, as follows : 

l. Subcutaneous injections: 
(a) Inject the in1n1une subcutaneously witl1 defibrinated 

disease-1)roducing blood in the proportion of 10 c. c. of blood for 
each pound of body weight; or 

( b) Inject the in11nunc subcutaneously with 1 c. c. of de
fibrinated disease-producing blood for each pound of body 
,veight. After an interval of one week giYe a second injection 
of 2.5 c. c. disease-producing blood for each pound of bo<ly 
,veight. After another interYal of a week _give a third injection 
of 5 c. c. of disease-producing blood for each pound of body 
weigl1t. 

2. I ntravenous injections: 
(a) Inject the in1n1une intravenously with defibrinated dis

ease-producing blood in the proportion of 5 c. c. of blood for each 
l)Ound of body ,veight; or 

( b) Inject the immune intravenously with defibrinated dis
ease-producing blood in the proportion of 5 c. c. of blood for 
each pound of bod}' ,veight, an<l after an interval of a week, if 
the hog has recovered, repeat the injection. 

3. I 11tra-abdo1ninal injection::;: 
Inject the i1nn1une intra-abdon1inally ,vilh defibrinated clisea~C'

proclucing blood in the proportion of 10 c. c. of blood for each 
pound of body " 'eight. 

It "'ill be uJ1derstood, of course, that the abore directions for 
treating the in1n1une hog are not inflexible, for satisfactory results 
could, no doubt, be secured by modifying the 1nethocl of ad1ninistra
tio11, the nun1bcr of do"jes given, nncl to u slight extent, perhaps, the 

--- ---- ----- - ---
a The tern1 " hy11erimn1unizc" is used to tlesignnte the process of increasing 

the immunity of the already immune hog by the injection of disease-producing 
blood. 

.. 
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·amount of disease-producing blood employed, thougl1 from our own 
<'xpcrience there appears to be little to be gained by materially in
creasing or diminishing the amounts of disease-producing blood, 
experience having shown that larger amounts can not be conveniently 
injected and that smaller amounts produce a serum of lower potency 
than that secured by the injection of the amounts given above. 
Imn1une hogs are not greatly affected by these injections, the most 
noticeable symptoms being loss of appetite and listlessness for a few 
days after injection, and following the subcutaneous injections there 
may be soreness and sti ffness for a few days. When properly carried 
out any one of the above plans for treating the immune will produce 
a serum that will protect hogs from hog cholera. 

DRAWING BLOOD FROM TBE IMMUNE, 

As has been stated, the serum which is used for protecting non
in1mune pigs is secured from the immune after this animal has been 
injected ,vith the disease-producing blood and has recovered from the 
effects of this injection. In almost all cases the immune will have 
recovered and will be in condition for bleeding within a week or ten 
<lays after receiving the disease-producing blood. Immunes "hyper
i1nn1unize<l" by one large subcutaneous injection usually regain 
their health more slowly than hogs treated by other methods. 

Blood may be drawn from the immune by severing the carotid 
artery, thus bleeding the hog to death, or by cutting off the tail. 
The latter n1ethod is always to be preferred for the first drawings, 
as the bleeding may be stopped at any time, thus permitting the 
in1n1une to live and furnish more blood later on. A large number of 
experiments have shown that, after hyperimmunization, blood n1ay 
be drawn fron1 the tail of the immune three or four successive times, 
at intervals of a week between bleedings, without any perceptible 
efl'cct upon the protectiYe properties of the serum which is secured. 
l>y repeating the bleedings in this way 1nuch more serum is secured 
than by one bleeding from the carotid artery. As a routine pro
cedure, Yery satisfactory results l1a ve been obtained by bleeding the 
i1111u11ne three tin1es fro1n the tail, and then one week after the last 
tail-blee<ling seYering the carotid artery ancl blee<ling the hog to 
< 11.·n th. 'fbe blood secured at each bleeding is defibrina ted and the 
fluid portion, consisting of a n1ixture of red blood cells and seru1n, 
i-.; preserYed in sterilized glass bottles, a small percentage of carbolic 
acid being previously added as a preservative. Before use all of 
the scrun1 obtained fron1 one in1n1une is mixed together. In fact, 
ns the potency of all serum should be tested before being employed 
in practice, con~iclerable saYing ,Till be effected by n1ixing together 
in a lnrge container the serum obtaine<l fron1 a number of different 
in1n1uncc;, and then testing the potency of the mixture. 
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D ETERMINATION OF THE POTENCY OF TUE SERUM. 

The protective power of this serum may be roughly determined as 

follows : 
Inject eight pigs, weigl1ing from 30 to 60 pounds each, subcutane-

ously witl1 2 c. c. of blood from an acute case of hog cholera. At 
the same time give two of the pigs 10 c. c. of the serum on the 
opposite side of the body; give two 15 c. c. and two 20 c. c. in the 
same way. This will leave two untreated pigs, which serve as controls 
on the virulence of the blood. If the two pigs which receive only 
the diseased blood die, those that receive 10 c. c. of serum sicken, but 
recover, while those receiving the larger doses of serum remain well, 
the serum should be suitable for use in practice in doses of 15 cubic 
centimeters. As a matter of fact, it has been found that all immunes 
properly hyperimmunized will yield a serum ,Yhicl1 is sufficiently 
potent in doses of 20 c. c., and it is considered best to use this dose 
of serum for protecting pigs weighing bet"·een 20 and 100 pounds, 
even thougl1 certain lots of serum n1ay appear to be somewhat more 
potent. Carrying out this idea of always using a dose of 20 c. c. for 
hogs weighing from 20 to 100 pounds, it is only necessary, in stand
ardizing, to determine the action of a serum in a dose of 20 c. c.; 
if shoats do not sicken after a simultaneous injection of disease
producing blood and 20 c. c. of serum, the serum may be considered 
suitable for practical use. Of course, care is necessary to avoid mis
leading results. Susceptible pigs must be used for the test and the 
disease-producing blood must be of undoubted virulence, as shown 
by its effect upon pigs which receive no serum. 

t.1ETHODS OF ''ACCINATJON. 

After the serum bas been obtained and tested in the manner indi
cated above, it is ready for use in immunizing susceptible hogs against 
hog cholera. This immunization is carried out in the following 

manner: 
INJECTION OF SERUM ALONE. 

The hogs it is desired to protect are injected subcutaneously with 
the proper dose of serum as determined by the preliminary test. If 
these animals are now exposed i1nmediately to virulent hog cholera 
along witl1 others " 'hicl1 have not been treated with the seru1n, it will 
be found that the serum-treated animals "' ill survive, whereas un
treated animals subjected to the san1e exposure will succumb. 1"his 
serum injectio11 has been found to confer an immunity which will 
last for three ,veeks, though probably not very much longer. 

If, however, the hogs which are given serum alone are exposed to 
l1og cholera before the end of three weeks, tl1ey will acquire an im-

I 
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111nnity which "·ill last for life. Just why the immunity in these 
:-cruu1-treated hogs is so greatly prolonged by exposure to disease is 
not cl<>finitely known, thougl1 there is good reason for believing that 
the $Crum-treated hogs contract a very light form of the disease 
under these conditions, being thereby rendered immune for life. In 
order to secure a lasting immunity following the injection of serun1 
alone, it is therefore necessary to expose the serum-treated hog to hog 
cholera within t-nTo or thr ee weeks after injection. In practice tl1is 
nletltoll of vaccination would be suitable in cases where only a tem
porary protection is required, and also in the case of hogs which ,vill 
in all probability be exposed to hog cholera within a very short ti1ne 
after recei,ing the serum. For example, the exi-::tence of hog cholera 
in n herd is frequently discovered before the infection has beco1ne 
general, n1any of the hogs being apparently well at the time; if the 
apparently healthy hogs are treated promptly in such cases, a large 
percentage of them may be saved, and as a result of their association 
"·ith the sick ones they should acquire a permanent immunity. 

SIMULTANEOUS INJECTION OF SERUM AND DISEASE-PRODUCING BLOOD . 
• 

In order that a permanent immunity may be secured as a direct 
result of vaccination, and without subsequent exposure to disease 
being necessary, a second n1ode of vaccination, known as the" serun1-
&imultaneous '' method, has been adopted. This consists in injecting 
the tested serum as previously <lescribed, and at the same time inject
ing a sn1all quantity of disease-producing blood subcutaneously on the 
oppoc,ite side of the body. It is believed that this method of vaccina
tion produces an inlllunity which lasts for life, and actual experi
n1ents haYe shown that hogs Yaccinated by this method and not 
.;,ubsequeutly exposed to hog cholera until six 1nonths have elapsed 
"·ere at the encl of that time still perfectly protected. The seru1n
:--i1nultaneous n1ethod may be used to ad,antage on herds where the 
disea...,e has already broken out, for e.xperin1ents have shown that t.he 
u~c of t.he ,irus ,vith the serun1 under these conditions does not 1nake 
111atters any ,Yorse but insures a prolonged immunity in the hogs 
" 'hich are not attacked by the disease. 

SA.Fl!.~Y OF THE METHODS. 

It has been previously 1:ihown that we may imn1unize hogs in 
either of t.,,o "-ays: (1) By injecting the seru1n alone or (2) by 
injt'cting a ~mall amount of disease-producing blood along ''°'ith the 
scru1n. The c;;erun1 used alone, if properly prepared and preserved, 
is entirely harn1less and incapable of giving rise to an attack of 
hog cholPrn, and does not interfere in any "·ay with the growth of 
the treatecl hog. 
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The serum-simultaneous method, involving as it does the use of a 
disease-producing virus, requires much more careful use th~n does 
the serum alone. If the serum which is employed in conjunction 
with the disease-producing blood in the simultaneous method should 
not be properly prepared, injury to the vaccinated hogs might result 
:from the treatment. This danger, which is extremely slight when a 
carefully tested serum is used, is met with in practically all processes 
now employed :for producing a permanent active immunity against 
infectious diseases, and while it would be very desirable to eliminate 
entirely this element of danger, we can hardly expect to do this with
out at the same time sacrificing to a greater or less extent the high 
degree of imn1unity and the long period of protection afforded by 
the serum-simultaneous method in its present form. In deciding 
wl1ich method to use in practice one must be governed largely by the 
duration of immunity which is required. If this is only needed for 
a :few weeks, or if the treatment can be repeated at short intervals, 
as in the case of exceptionally valuable pure-bred hogs where the in
creased cost of this plan would not be objected to, the serum alone 
may be used; in otl1er cases the serum-simultaneous method is rec-

ommended. 
The serum-simultaneous method should be applied only by compe-

tent veterinarians, whose duty it should be to see that reliable serum 
is used. After treatment the herd should be kept under observation 
:for ten days or two weeks and i:f any of the inoculated hogs should 
sl1ow serious symptoms of disease the herd should be immediately 
re-treated with serum alone. "When properly performed the serum
simultaneous method does not seem to injure the hog or to interfere 
with its growth in any way, and if the precautions indicated above 
are taken it is regarded as safe for use in practice. 

PRACTICAL TESTS OF THE SERU::\I. 

Serum prepared by the methods described above has been tested 
over and over again on hogs in small pens and in large herds on 
farms under practical conditions, and in all cases its very 1narked 
protective power has been demonstrated. In the year 1907, after the 
value of tl1e serum had been establisl1ed as far as was possible in an 
experimental way, an extended practical test was conducted. This 
practical test was planned to secure information along seYeral lines, 
as follows: ( 1) The value of the seru1n for protecting herds in the 
neigl1borhood of disease, but not actually exposed at the time of treat
n1cnt; (2) the value of the serum £or preventing the occurrence of dis
ease in herds known to have been exposed througl1 association with 
diseased hogs, but not yet sl1owing sympton1s of hog cholera; and 
(3) the value of the serun1 for checking the disease in herds ,vl1ere it 
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ha<l already broken out. The details of this practical test have been 
already pnblished, so that only a brief summary of the results will 
be given here. 

RESULTS OF THE TESTS. 

In all approximately 2,000 hogs ~vere vaccinated, these being 
located on 47 different farms in central Iowa. vVhen an experi
ment was instituted to determine the protective power of the serum 
on herds ,vhich had not been exposed, a considerable proportion of 
untreated hogs was left in the herd to serve as controls on the 
efficacy of the vaccination. If these untreated hogs became sick, 
,~thereas the vaccinated hogs remained well, we would know that 
the vaccination was efficient. In the case of trials on other farn1s 
where the l1erds had been exposed, or where disease already existed, 
the plan of leaving a number of untreated hogs was always followed. 
The results of this test were briefly as follows : 

(1) In a n1ajority of the herds which had not been exposed at the 
tin1e of treatment the disease did not appear in any of the hogs, either 
treated or controls. In a few of these herds, ho,,ever, l1og cholera 
appeared among the controls some weeks after vaccinaLion, the aver
age loss in such cases being GS per cent of the controls, while of the 
treateLl hogs in these same herds and associating with the sick control 
an1n1als none died. 

(2) SeYeral herds were found which had been exposed to disease, 
generally through the entrance of a hog which had escaped from a 
neighboring diseased herd, but in which there were no signs of dis
ease at the time the herd " 'as treated. I n these exposed l1erds 4 per 
cent of the treated hogs died, while more than 89 per cent of the un
treated control animals succumbed. 

(3) The serun1 was used on a considerable number of herds where 
hog cholera already existed, tl1e endeavor being n1acle to treat only 
thos<' herds where i.he disease had not progressed Yery far, as past ex
perience had shown that the serum could not ~e expected to saYe a 
Yery large proportion of hogs which had been sick long enough to 
exhibit marked syn1pton1s of the disease. .J\.s a rule, this thircl clnss 
of herds co11tainecl con1paratiYely few sick hogs, but yet a sufficient 
ntunber to sho~ plainly that hog cholera was present, this being con
firn,e<l by post-1norten1 exan1ination of one or 1nore of the diseased 
hop::-.. In this thircl class of l1erds 75 per cent of the untreated con
trols diPll. while only 13 per cent of those that receiYed the serum 
" 'ere lost. 
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COOPERATION WITH STATE REPRESEN TATIVES. 

Following this practical test of the serum representatives of all of 
the States were invited by the Chief of the Bureau of Animal In
dustry to visit the experimental :farm in Iowa, where the serum was 
being made, :for the purpose o:f seeing tl1e methods in actual operation. 
In response to this invitation representatives :from twenty-five differ
ent Sta,tes visited this :farm and many of these have since taken up 
the work of producing the serum. The reports received from those 
who have test~d this method thoroughly show that the results have 
been uniformly gratifying. 

POSSIBILITY OF ELIMINATING THE MEN.ACE OF HOG CHOLERA, 

In view of the findings briefly set forth in this pa per, we regard it 
as definitely established that blood serum :from immune l1ogs, which 
have been previously hyperimmunized, will protect susceptible hogs 
from hog cholera. If this serum is widely used tl1ere is every reason 
to believe that the enormous losses which result yearly :from hog 
cholera will be materially reduced and there is the possibility that by 
thorough, systematic work: the disease may be eliminated as a serious 
menace to the hog-raising industry . 

• 



THE MANUFACTURE OF FLAVORING EXTRACTS. 

By E. ~I. CnACE, 

Assistant Chief, Division of Foods, Burean of Oheniistry. 

NATURE 01'' FLAVORING EXTRACTS IN GENERAL. 

The flavoring extract, as we lmow it, is a product peculiar to Amer
ica. .,,111ile all civilized countries are familiar with the flavors em
ployed in the manufacture of flavoring extracts, few, if any, use them 
as they are used in this country. A flavoring extract, to quote from 
the standards established by the Secretary of Agriculture in 1906, 
"is a solution in ethyl alcohol of proper strength of the sapid and 
odorous principles deriYed from an aromatic plant, or parts of the 
plant, ,vith or without its coloring matter, and conforms in name to 
the plant used in its preparation." This definition at once excludes 
all preparations which are not solutions in alcohol and eliminates the 
various forn1s of prepared flavored sugar s used abroad. 

Extracts were at first considered almost exclusively as pharma
ceutical products, being used partly in medicines and partly in foods 
by house,vives and confectioners. For many years formulas for the 
preparation of such extracts appeared in the Pharmacopreia, but 
these have now been omitted, as the demands of the food and con
fection trade far exceed all others. 

The t,vo principal flavors are vanilla and lemon, it being estimated 
that n1ore than 95 per cent of the flavoring extracts manufactured 
are of these two varieties. ,,rith few exceptions the other flavoring 
extracts are artificial, it being impossible to n1anufacture an accept
able extract from the fruit itself. Orange, peppermint, and winter-

J green extracts are among the exceptions to this rule, while the 
stra\Yberry, pineapple, peach, and some others are al,vays artificial. 

ORIGIN AND CULTIYATION OF TJIE YANILL.\ BE.AN. 

There is at least three times as mnch vanilla consumed as of all 
other flaYors together, and in all probability the consumer knows less 
of its origin than of any other material from which extracts are 
inade, fe"· being fan1iliar even witl1 the n1ature<l vanilla bean. 

The plant fro1n which this fruit is gathered is a natiYe of the south
eastern portion of ~Ie:xico, ,,here it ,vas u::;ed by the natives for the 
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purpose of flavoring cocoa ,vhen that country was conquered by the 
Spanish under Cortez. It was first described by a Franciscan friar, 
Bernhardino de Sahagan, in 1575, and for years was supposed to be 
of great medicinal value. For this reason many attempts were made 
to cultivate it in Europe, but with absolutely no success. Its cultiva
tion i11 tropical countries, ho"'ever, has since attained great magni
tude, but in all cases the l)roduct has fallen short of the superior 
flavor of the native l\Iexican bean. It is now grown commercially in 
the East Indies ( especially Java), Reunion, l\lauritius, and the 
Tahiti islands. The ~lexican product, however, still retains its 
superiority and brings a considerably better price than any of its 
descendants, in some cases tl1e transplanted bean being decidedly 
inferior, as in the case of those from Tahiti. 

The plant itself is a vine belonging to the family of orchids, the 
V anilla planifolia Andrews being the species usually cultivated. It 
thrives only in the Tropics, the mean annual temperature of the coun
tries of its production averaging over 80° F., with an average rain
fall of approximately 38 inchec:;. Some credence seems to be given to 
the theory that the vine requires the dense shade of a tropical forest, 
o"Ting probably to the fact that its sup1)ort ,vhen gro,ving "·ild was 
tl1e forest tree. Trees are generally used as supports when the plant 
is cultivated, more, l1owever, because they are readily available than 
for any other reason. The plants bear when three years old and con
tinue bearing for thirty years or n1ore. Little difficulty seems to be 
encountered in the cultiYation of the vanilla bean, although the vine 
is subject to the usual attacks of insects and disease. 

ARTIFICI..\.L POLLENIZATIO:N OF THE YA:NILL~~ BLOSSOM. 

An interesting incident in the growth 0£ the fruit is the artificial 
p ollenization of the flower. The original cultivators depended solely 
upon insects to carry the pollen from blossom to blossom. The results 
~Ycrc naturally unreliable, some vines being made to bear too n1any 
pods, others too fe,v, resulting in a loss in both quality and quantity 
of the fruit produced. To overcome this difficulty the modern planter 
pollcnizes by han<l. The procebs, an exceedingly sin1ple one, is 
carried out by r emoving the pollen from the male flowers by means 
0£ a small ,vooden splinter about the size of a toothpick and placing 
small portions of it in the female flowers. (~.\. similar method is 
usecl by producers of hothouse fruit in this country.) ..1.\ s the flowers 
open during the night and close before n1idday, ti1is work is done in 
the early n1orning and is n1ost succebsful if con1pletect. on the first 
day on which the flower blossoms. If not successfuliy pollinated, 
the flower soon withers and falls ; thus the nun1ber of poos which 
each Yine is n1aturing can be seen at a glance and can be controlled 
according to its age and strength. 
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II.\.BVESTI:N'G AND CURING TUE YANILLA BEA:N. 

'I'hc pods mature in from six to seven months after the flower ing 
pe>riod, becoming slightly hard and turning yellow at the lower end, 
\Yhcnc.:e thin yellow stripes run upward. This is a critical point in 
tlu~ prolluction of the high-grade bean, great experience being neces
t;ary in order to detect the proper state of maturity for gathering. 
1 f the pod is picked when too green, the flavor when cured is inferior, 
and, furthermore, the bean is susceptible to mold. , ,7hen it remains 
too long upon the vine it splits while curing an<l sells at a lower price . 
.. \t the gathering tin1e the bean has neither an agreeable odor nor 
flavo1-. both qualitie-, being developed by tl1e curing process. "When 
a llo,Yed to become fully dry upon the vine, the bean does develop an 
odor and a flavor, but both are so inferior to those obtained when it is 
propc>rl~· cured that the product thus obtained is almost worthless . 

.. \.. diil'ereut curing process seems to be in use in eacl1 locality; 
indeed, in n1ost ca<,es each planter l1as his own particular method. 
There is some disagreement among experts as to the exact nature of 
the change \Yhich Yanilln. undergoes in the curing process . By some 
it is contended that the change is merely one brought about by drying, 
,vhile others assert. that the bean undergoes a fermentation not unlike 
that to "hich cocoa is subjected. The simplest method in nse is 
t hnt conunon in l\Iexico, "·here the pods are allowed to lie in tl1e 
sun for ::-c>Yeral honrs until thoroughly heated, when they are wrapped 
in Llnnkets and left until the following clay. The heating, follo,,ed 
hy storage, i5 repeated on seYeral successive days until the greater 
pnrt of the moistnrc ha::, been evaporatetl. Tl1is procedure is, of 
cour~c. often varied, it lX'ing a con1n1on practice to coat the beans 
,vith ~ecrct, preparations, coin posed principally of anin1al or Yegetal>le 
0il, to pron1otc the sweating \Yhich take-, place while wrapped in 
blankets. Th<' <'XCC'-8 of n1oisture ic; s0111ctin1c~ removed by n1anipu
lnting the be,ln'> "ith the hand, and rnany other dcYices are U!-.ed to 
tlt•Vl•lop tho ch1~'jired flavor. In the French colony of !{(>union the 
beans arl) ~ubjeeted to a ::ica lding bath in1n1ediately after picking; 
thus "·ilted. it. is elni1ned that the sub~cquent. fer111cntation, desicca
tion, ~1n<l 111anipnl:.1tion are grent1.v aide<l. 

In nll localitie::3 artificial drying has no"· largely replaced exposure 
to the sun, thus :--hortening the tin1c con~un1etl i11 curing an<l giYing 
n 111orc cYcn proJuct. 

CR,\UlXU \ ""\D STORAGE Or' Y *\XILLA BEA.XS. 

,,~hC'n the beans are finall~- rendy for shipn1cnt they are ~orled 
aecorlli11g to length. tho..;e "·hich haYe -:;plit or beco1ne oth('rwise de
i\•\:tiYl~ being ::,Cparalel1. rfhe for111er arc ::;old as •·splits;" the latter, 
nfter hn ving the defectiYe portion re1n0Yed, arc kno,'"n U!:> "cut:.," 
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both being lo,ver priced tl1an the whole bean. The beans 11,hen 
properly prepared and stored may be preserved for several years. 
After a short period of storage the East Indian varieties become 
covered with a white coating, or what is generally known as a frost
ing of vanillin crystals. ..t\_ like crystallization takes place with the 
Mexican varieties, but to a mucl1 less extent, for, while of superior 
flavor, the Mexican bean contains less vanillin. Although it is 
generally conceded tl1at tl1e principal flavoring agent of all varieties 
is vanillin, it is certainly true tl1at other compounds give the fine 
bouquet to the ~Iexican bean whicl1 enables it to com1nand the 
l1ighest market price. The beans, which are no,v dark bro\, n, are 
purchased and stored in large quantities by the dealers in this 
country. It is necessary to go over the stored material every few 
weeks and r emove the bundles which show signs 0£ mold or other 
infection. ( See Pl. XXVI, figs. 1 and 2.) 

THE MAN UFAVTORE OF IIIGH-GRADE AND LOW-GRADE VANILLA EXTRACTS. 

The t ask of converting the bean into extract of the first quality is 
exceedingly simple. An ounce 0£ the beans, fu1ely cut by machines, 
is allowed to soak in 10 ounces of a mixture consisting of equal 
parts of grain alcohol and water. In the majority 0£ cases the ex
tract is poured off from the exhausted beans in a few days, bottle-cl, 
and shipped to the r etail dealer. A very £ew manufacturers allow 
the mixture to remain for months in casks which have been used for 
tl1is purpose many years. The theory that this treatment produces 
a superior bouquet is often denied, but the producers of the highest 
grade of extract still continue its use, despite tl1e fact that the loss 
through evaporation and the delay in returns from the capital in-
vested is considerable. 

Cheaper extracts are made from low-grade beans, using less alco-
1101, the flavor and body of tl1e product obtained being inferior. 
Small quantities of essential oils, and even musk, are used to supply 
flavor, and glycerin and sugar are added t-0 give body. The latt€r 
substances are allowed by the standards, sugar being required by the 
United States Pharmacopreia formula. 

In testing vanilla extracts the chemist bases his judgment of the 
purity of the sample largely upon the amount of vanilla resins which 
are present. Many of the cheaper grades are made in alcohol so 
dilute that the resins of the bean are not dissolved, and in order to 
produce the required amount various expedients are used. One of 
the most common is to heat tl1e bean under pressure with glycerin; 
another is to treat tl1e r esins witl1 alkali, rendering them soluble. 
Not a few manufacturers n1ake use of the various forms of soluble 
oleo-resins of vanilla which are manufactured by large drug houses. 
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PLATE XXVI. 

F IG. 1.- MEXICAN, BOURBON, AND T AHITI VANILLA BEANS. 

FIG. 2.- B OURBON SPLITS AND BEANS, SHOWING FROSTING. 
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PLATE XXVII. 

FIG. 1 .-CUTTING THE LEMONS, MASCALi, SICILY. 

• 

FIG. 2.-REMOVING THE PULP OF LEMONS, MASCALi, SICILY. 
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P LATE XXVIII. 

FIG. 1.-E XPRESSING LEMON OIL, TWO-PIECE M ETHOD, M ASCALi, SICILY. 

FIG. 2.-E XPRESSING L EMON OIL, T WO-PIECE M ETHOD, M ESSINA SICILY. 
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PLATE XXIX. 

FIG. 1.-(NTERIOR OF L EMON-OIL F ACTORY, NEAR MESSINA, SICILY. 

FIG. 2.-LEMON-OIL MACHINE, REGGIO, CALABRIA. 
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The cheapest :form o:f extract contains no vanilla, being made from 
the artificial vanillin, extract of tonka, or artificial coumarin. All 
of these products have strong odors and flavors, but none o:f the 
bouquet of the genuine bean. Such extracts usually contain prune 
juice, caramel coloring, sugar, glycerin, and other products to modify 
the flavor. The Federal food regulations prohibit the entry of such 
products into interstate commerce unless label~d "Artificial," " I mi
tation," or " Substitute," and almost all State laws require the same 
labeling. 

SOURCES OF LEMON OIL. 

Lemon extract ranks second only to the vanilla in point of the 
quantity consumed. It is made by dissolving the oil o:f lemon ( 5 
parts) in strong alcohol ( 95 parts). Oil of lemon is the essential oil 

. secreted by cells lying near the outer surface of the lemon rind. The 
similar oil fo11nd in orange peel is better known and to it is due the 
burning sensation :felt when the skin is placed in the mouth. The 
,vorld's snpply of lemon oil comes :from the island of Sicily, situated 
off the southwestern point of I taly, in the Mediterranean Sea. This 
islan<l is the greatest lemon-producing r egion of the world, and large 
quantities of the fruit are shipped from it to all parts of Europe and 
to the eastern section o:f North America. The oil is produced as a 
by-product of this industry from the cull lemons. When the fruit is 
gathered it is carefully sorted and the lemons which for any reason 
,Yill not stand shipment are sold to the lemon-oil factories. 

THREE PROCESSES FOR EXTRACTING LEl\ION OIL. 

There are three different processes in use for obtaining the lemon 
oil, two of which are known as sponge methods and the third as the 
machine method. The two-piece sponge method is the one generally 
used, in which the fruit is cut in half before separating it from the 
pulp. In the other the rind pared from the fruit is in three pieces. 
Les..c:; tl1an 5 per cent of the lemon oil produced is made by machine, 
the use of which is confined to the coast of Calabria, on the Italian 
mainland. 

TIIE TWO-PIECE SPONGE :METHOD. 

In the first-mentioned method the lemons are cut in l1alves by chil
dren or "·omen, the cheapest form of labor. An ordinary paring 
knife is used, and tl1e fruit is divided from end to end or crosswise, 
the for!ner n1ethod being employed usually only when it is intended 
to make some use of the skin after extracting the oil. The work is 
carried on with great rapidity, the lmife being started through the 
rind and the lemon cut in two and thrown into storage tubs by one 
motion of the arm. The tubs containing the cut fruit are dumped 
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into shallow troughs, where the pulp is separated from the skin. 
Older girls and women are employed for this work almost exclusively. 
A spoon-shaped instrument is inserted between the pulp and rind, 
and with one twisting motion forced toward the end of the fruit, when, 
with a quick jerk, the. pulp is pulled from the rind and deposited in 
the trough. The rinds are thrown into baskets, and before being 
carried to the spongers are thoroughly soaked in water, usually by 
in1mersing the entire basket in a large tub or reservoir, and shaking 
off the excess. They are then allowed to stand four or five hours, or 
even over night. (See Pl. XXVII, figs. 1 and 2.) 

The work of expressing the oil is done entirely by men, women be
ing rarely employed, as the work is quite laborious. The workers 
sit upon low stools, the skins being dumped upon the floor in front 
of them and a basket for the exhausted skins set a little to one side. 
A small earthenware bowl, 8 to 10 inches high and of about the same 
diameter, is placed on the floor between the workman's knees. This 
bow 1 has at one side a Ii p, directly beneath which is a small con
cave depression, which serves to l1old back: the residue when the oil 
is poured from it. Across the top is placed a round stick of wood 
about an inch in diameter, so notched as to fit tl1e widest part of the 
bowl. Across this stick is hung a flat sponge s11rmounted by another> 
thicker one and finally a third, which is cup-shaped, into which the 
le111on skin is inserted with the right hand, the left being used to 
press upon the sponge, the weight of the whole body being thrown 
into the motion. The lemon rind is then turned partly over and the 
pressure renewed. This is repeated three or :four times, after which 
the skin is thrown into the waste basket. Each half rind is handled 
separately, r eceiving three or four pressings. (Pl. XXVIII.) Fron1 
1,600 to 2,200 of these halves produce only 1 pound of oil, the quan
tity depending upon the size, ripeness, and freshness of the fruit. 
It is said that green fruit l)roduces rather more oil than ripe, and that 
the lemons sl1ould be worked up as soon as possible after picking. 
A good worlrn1an can produce between 2 and 3 pounds of oil per day, 
:for which he receives from 40 to 60 cents. 

By the two-piece method only a small quantity of water is ex
pressed with the oil and the process of separation is very simple, 
the bowl being tilted forward until the oil can be blown from the 
surface over its edge into another receptacle. The water and residue 
remaining are separated from the traces of oil by the same means 
and finally filtered through felt bags. The residues left in these bags 
are collected £or several days, when the bags are placed under a hand 
press and freed from the last traces of oil. The oil resulting from 
the filtration of the residues ( called "fece ") is of very low quality, 
with a decidedly disagreeable odor. It is not sold separately, but 
mixed with large consignments of the pressed oil. 
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THE TDREE-PIF.CE SPONGE hIETHOD. 

'fhe three-piece method differs fron1 the one just described mainly 
in the preparation of the skins before pressing. Tho rind is pared off 
in three slices, leaving the greater part of the pulp with some little 
ri11d at the ends. The paring, as a rule, is done by bo3Ts or men and 
the -kins ar~ '\\·ashed or soaked, as in the two-piece method. The 
111Ptho<l of sponging differs only slightly; the pieces being smaller are 
110L inserted in a cup-shaped sponge, but are pressed flat against a 
la1·gt' sponge placed oYer t"·o others, as in the first method. The 
carthen"'·are bo\vl is always used and sometimes the oil i s pressed 
directly into it; in other cases it is supplemented by setting a white 
glazed bo1Yl on top of it. The sponge stick is fitted to this and the 
oil rer·eivecl directly, the larger bowl being then used only for the 
::--l'pnration of oil and residual juice. l\Iuch more pulp is left adhering 
to the ~kin;;; by this n1ethocl of procedure and therefore much more 
juice is expre~sed "'·ith the oil than by the other method. The claim 
is 1nade, however, that oil made in this way filters more rapidly and 
rcn1ain::-; clear longer. The explanation given is that, more of the 
oil-soluble n1aterials being coagulated by the citric acid, they are more 
easily ren1oved and do not precipitate later . 

.MACHINE :.\fETIIOD. 

The nse of n1achines in producing le1non oil is confined to the Prov
ince of Calabria, the oil thus produced forming but a very small part 
of the totnl product. It has more color than the sponge oil and is used 
to deep<'n the color of the latter whe11 produced late in the season. 
1'he n1nchino i~ cxtrcrnely crude. The len1ons, about eight in number, 
\Yhich 111ust be of a uniforn1 size, are placed in the receptacle bet,veen 
the grinding disks, the lower of which is stationary, while the upper 
one i.;; turned by an arrangen1ent of wooden cogs against the side 
fiy"'heel. The pressure exerted by the weight of the upper disk is 
partly con1pensated for b.Y the ar1n at the rear, wl1ich is also usecl to 
raise t.his part of the n1achine, so that the fruit n1ay be placed in 
pn.::iitiun n1Hl ren10Yed. ~\. ~n1all bell rings after a giYen number of 
l't'Yolutious, 11suall)T abont one-half n1innte being required to ren10Yo 
the oil-heuring part of the lcn1on skin. The fruit is then re1noved 
nncl l':trcfully wiped "·ith a sponge, the greater part of the oil and 
u,·n ti 11g-s !tu ving been collected in a receptacle place<l under the lower 
di:--k. 'I'he 1nixtnre is filtered through cloth filtering bag-.., the water 
and oi I heing- ~epnrated hy blowing the lntter fro1n the top. The 
filter bngs contnining th<' final residne are prec:secl nnder hand pres.ses 
sin1ilnr to tho-.e used in 8icily. (PL XXIX.) The oil produced is 
of n deep rich yellow -:olor and is used solely for the purpose of 
bringing up the color of pa le oils. It i~ finally filtered through filter 
pupcr, ::itor~u, an<l shipped in copper containers. 
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MANUFACTURE OF THE EXTRACT FROM LEMON OIL. 

The process of making the extract from the oil in the case of the 
ordinary extract is extremely simple. Tl1e oil is dissolved in strong 
alcohol in the proportion of 5 parts oil to 95 parts alcohol; it is then 
:filtered and bottled. Sometimes a small amount of coloring is 
added, as this solution has but a faint yellow tint. The formula of 
the Pharmacopreia prescribes lemon peel for coloring, but unfortu
nately the color thus obtained fades in the course of a few weel{s, 
so that the trade has turned to other sources, using chiefly turmeric 
and anilin dyes. Tl1e chief cost in the production of such an extract 
is the alcol1ol, which must be relatively strong (not less than 85 per 
cent pure) in order to r etain the 5 per cent of lemon oil in solution. 
With lemon oil at $1 per pound and alcohol at $2 per gallon, the latter 
represents over 90 per cent of the cost of material. 

METHODS OF PRODUCING LO\V-GRADE LEJ\fON EXTRACTS. 

The cost can be practically halved by the production of a terpene
less extract, which can be made in three ways: ( 1) By the solution 
in dilute alcohol of the so-called terpeneless oil of lemon; (2) by 
solution in strong alcohol of oil of lemon and then diluting and re
moving the oil which separates out; and (3) by washing lemon oil 
with dilute alcohol. The first method is seldom used; the second and 
third have been quite common, each having some advantage over the 
other. By each of the latter treatments the principal fla"roring agent 
of the oil, the citral, is removed and there remain undissolved the 
terpenes, which constitute about 90 per cent of the oil. The terpenes 
as thus obtained still retain some citral, and l1ave therefore some fla
voring value. It is often claimed that they are made up into extracts 
and sold to bakers. Many of the cheaper products on the ·market 
are merely weak alcoholic washes made by repeatedly shaking the 
oil with dilute alcohol (about 20 or 30 per cent pure). They have 
something of the odor of a good extract, but are worthless when used 
for baking purposes. At times these extracts are flavored with citron
ella, and strengthened with lemon-grass citral containing gly,cerin, 
sugar, and other substances to give body and flavor. 

ORANGE EXTRACTS. 

True orange extracts are made by dissolving oil of orange in 
strong alcohol. This oil is manufactured by a process identical with 
that used for lemons, and practically the whole output, as in the case 
of lemon oil, comes from Sicily. The same problems of manufacture 
are encountered as with lemon extracts, but the production of cheaper 
grades is not so extensive, the demand for orange extract not being 
sufficiently large. 

• 
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PEPPER~IINT AND WINTERGREEN EXTRACTS. 

Aln1ost the sole use of peppermint and wintergreen flavors is in 
confectionery, and but few extracts appear on the general market. 
Both of these flavors are products of American soil. Peppermint is 
gro"·n largely in southern Michigan and northern Indiana and in 
,, ... a:yne County, N. Y. Wintergreen is produced chiefly around 
,, ... bite Ha Yen, Pa., although there are other districts which distill 
qnite large quantities. The methods of production for these oils are 
Yery similar. In the case of peppermint, which is a cultivated crop, 
the plant is mowed and placed in large vats. These vats are pro
Yid0d with false perforated bottoms and are capable of being tightly 
closed at the top. After the mint plants are placed in the vat they 
are thoroughly trodden down, the top is fitted on, and steam is turned 
into the false bottom. The steam ascends through the mint in the 
Yat and is carried off through a pipe at the side. This pipe is run 
through a trough of cold water or some other form of condensing 
apparatus in which the steam and peppermint oil are condensed. 
The resulting liquid consists of two layers, the lower or water layer 
b0ing automatically drawn from the bottom of the r eceptacle and 
the upper layer of oil finally freed from the last traces of water by 
filtration through cotton. 

In the distillation of ,vintergreen the plant is placed in a copper 
kettle containing water, fitted with a top connecting with a worm 
still. The water is boiled off and the vapors condensed. In this 
case the distillate also forms in two layers, the lower of which is 
wintergreen oil. It is separated by removing the upper layer of 
,,a ter and filtering through cotton. The extracts of both pepper
n1int and wintergreen oils are made by dissolving them in alcohol. 
_.\.s placed upon the market they are usually artificially colored, as 
the pure extracts are almost colorless. Oil of birch and synthetic 
n1ethyl salicylate are used largely to replace wintergreen oil in such 
products. 

ALl\IOND EXTRACT. 

This flavor is prepared by making a solution of oil of bitter 
nhnonrls in strong alcohol, and in order to comply witl1 the official 
standarlls n1nst contain at least 1 per cent of the flavoring mate
rin 1. .\ln1ond oil is deriYed principally fron1 the seeds of the apricot, 
although considerable amounts are obtained fron1 almonds and peach 
kernels. The oils obtained from these different sources are very 
sin1ilar nnd arc uni~ersallv known as oil of Litter almonds. In its 

• 

preparation, the kernels are ground and subjected to high hydraulic 
prec_c;nrc in order to frt?e them from the fatty oil which they contain. 
The residue,;; are then reground, fermented, and finally distilled with 
steam. The resulting product contains a higl1ly poisonous substance, 
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hydrocyanic acid, which must be removed before it becomes available 
:for the preparation of extracts. This is accomplished by, treatment 
with lime and copperas, which reagents ren1ove the last traces o:f the 
impurity. 

Artificial extracts are prepared :from synthetic benzaldehyde, a 
coal-tar product. The·flavor of both products is that often obtained 
by the housewife by the use of bruised peach leaves. 

I~IITATION EXTRACTS. 

As has been said, it is impossible to prepare several of the common 
flavors :from the original :fruit. When such is the case, resort is had 
to the synthetic product most nearly corresponding to the genuine 
flavor. This flavor in most cases is due to a class of chemical bodies 
known as esters or ethers which are produced in the growth of the 
plant. Commercially, the same bodies are manufactured from fuse! 
oil and other higher alcohols. Each flavoring-extract manufacturer 
has his own secret formula :for the preparation of each class of ex
tracts; the predominating ester in each case is, however, usually the 
same, acetic and butyric ethers being most commonly employed. This 
class of extracts is usually colored with coal-tar products, and the 
Federal and most of the State laws require that they be labeled " Imi
tation," "Artificial," or '' Substitute." 



THE RELATIONS BETWEEN BIRDS A.ND INSECTS. 

By F. E. L. BEAL, 

Assistant in Charge of Economic Ornithology, Biological Survey. 

INTERACTIONS OF PREDACEOUS SPECIES AND THEIR PREY. 

The interactions of animals and plants upon each other and their 
relations to their inorganic enYironment present some of the most 
complicated problems that can occupy the attention of the philoso
pher and scientist. It is a well-recognized fact that any cause acting 
upon one group of animals or plants creates a change of some kind 
in other groups with which the first is in relation. The relations 
between species or groups are rarely more intimate than when one 
preys upon the other. If, through any cause, predaceous species 
become abnormally abundant, the species more extensively preyed 
upon will be reduced in numbers, and conversely, if predatory species 
become less numerous, the species they prey upon will increase in 
numbers. 

Birds and insects constitute two groups so related, and as the 
latter include some of the worst pests with which the farmer has 
to deal, it may be profitable to study some of the relations between 
the two. 

INSECTS THE CHIEF FOOD OF MANY BIRDS. 

For centuries it has been a matter of general observation that 
the common singing birds subsist largely upon insects, and in modern 
times it has come to be generally understood that insects form one 
of the most important items of food for the great majority of birds. 
This has been confirmed by careful scientific investigation. Many 
species are now known to live almost wholly on insects, and in 
some large groups of species the average quantity of insects con
~umed forms a high percentage of the whole food. In the family 
of woodpeckers, for instance, insects form over 65 per cent of the 
yearly food. In the California flycatchers examined, insects formed 
96 per cent of the food; in the warblers of the same State, 94 per 
cent; and in the wrens, 95 per cent. On the other hand, the stom
achs of a large number of sparrows and finches from the Pacific 
coast contained an average of only 12 per cent of insects, while those 
of a like number of eastern sparrows and finches contained about 
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25 per cent of animal matter. Insects, however, constitute the larger 
part of the food of shore birds, the cuckoos, the goatsuckers, the 
swifts, the swallows, the vireos, the creepers, and the titmice; while 
in the stomachs of the crows and jays, the blackbirds and orioles, and 
the thrushes, the amount of animal and vegetable food is nearly 
equal. Many of the game birds and the smaller birds of prey eat a 
considerable amount of insects, especially during the breeding season. 

While no series of stomachs of any species has yet been examined 
that did not contain some vegetable matter, it is probable that in 
many cases this element is purely accidental. When insects are 
picked from the ground, or from plants, small seeds or bits of leaves 
are easily taken and swallowed at the same time. In the case of 
the western yellow-throat, animal food amounted to 99.77 per cent of 
the whole contents of the ~tomachs, which shows the insignificance 
of the vegetable part, and tends strongly to prove that plant food 
was not sought at all, but was taken by chance with an insect morsel. 

BIRDS THE l\IOST IMPORTANT CHECK UPON INSECTS. 

In view of the above facts, one is impressed with the conviction 
that the avian tribes must exercise an important influence upon the 
relative abundance of insects. That birds are an efficient check upon 
insect multiplication seems impossible of denial, and it is doubtful 
if anywhere in the animal kingdom any other restraining influence 
so important can be found. A predatory insect, for instance, actu
ally destroys at best only a comparatively small number of insects 
each day; parasites, indeed, may deposit eggs in several hundred 
hosts, each of which eventually will be destroyed, so that under 
favorable conditions they may perform a very efficient service in 
checking the increase of insect pests. In many cases, however, the 
parasite does not prevent the immediate harm done by its host; it 
only prevents a future generation. 

To illustrate the destructive capacity of birds it may be mentioned 
that from 3,000 to 5,000 insects have been found in a bird's stomach 
at one time. It is true that birds are not so numerous as are the 
predatory and parasitic insects, but it is doubtful if this disadvan
tage is sufficient to overcome t.he advantage of greater size, with 
corresponding capacity for destruction. 

Another point in favor of birds is their ability to travel long 
distances, so that in case of a local outbreak: of any species of insect 
they are able to rally quickly to the spot and render good service in 
checking the further increase of the pest. On this point Professor 
Forbes says: 

Especially does the wonderful locomotive power of birds, enabling them to 
escape scarcity in one region which might otherwise decimate them, by simply 
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passing to another more favorable one, without the loss of a life, fit them, 
above all other animals and agencies, to arrest disorder at the start-to bead 
off aspiring and destructive rebellion before it bas had time fairly to make 
bead.0 

INSTANCES OF EFFECTIVE WORK BY BffiDS. 

That they do so is proved by numerous instances. Professor 
Forbes has shown that in an orchard badly infested with canker 
worms birds were abnormally abundant and had added to their 
usual food a very considerable quantity of these insects, as was 
shown by comparing the contents of their stomachs with those of 
others of the same species taken at other places. 

Mr. 0. E. Bremner, in a letter to the Biological Survey, dated at 
San Francisco, March 16, 1908, says : 

The canker-worm episode is quite a common one with us here. In one dis
trict * * * there has been a threatened invasion of the prune trees several 
times, but each time the [Brewer] blackbirds came to the rescue and completely 
cleaned them out. I have often seen bands of blackbirds working in an infested 
orchard. They work from tree to tree, taking them clean as they go. If a 
worm tries to escape by webbing down they will dive and catch him in 
mid-afr. 

When the Rocky Mountain locust invaded the fertile plains of t~e 
Mississippi Valley, Professor Aughey found that it was preyed upon 
by every species of land bird, and even by some ,vater fow 1. Birds 
that normally fed upon other food, attracted by the unusual abun
dance of these insects, ate them freely and continuously while they 
lasted. The above facts prove that birds are attracted by an abun
dance of food; and that propinquity as well as palatableness has some 
influence on the selection. 

USEFUL AS WELL AS HARMFUL INSECTS EATEN BY BIROS. 

The point has been raised, however, that in the matter of insect 
consumption birds are indiscriminate, and eat insects without r egard 
to species or to their economic significance. I t has been asserted that 
in devouring useful insects birds counteract all the good they do by 
eating l1armful ones. It is quite true that they destroy many useful 
insects. The Carabidre, or predaceous ground beetles, are eaten by 
the ground-feeding birds, especially in the spring, when the birds 
first return from their southern migration. The useful parasitic 
Hymenoptera are eaten by flycatchers, and form a very respectable 
percentage of the food of some species. vVhile at first sight this 
may appear to be an argument against the usefulness of birds, a 

a S. A. Forbes, On Some Interactions of Organisms. Bull. Ill. State Lab. Nat. 
Hist., vol. 1, No. 3, p. 12, 1880. 
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broader philosophy will show that it is exactly what they should be 
desired to do. 

Against the uprising of inordinate numbers of insects, commonly harmless 
but capable of becoming temporarily injurious, the most valuable and reliable 
protection is undoubtedly afforded by those predaceous birds and insects which 
eat a mixed food, so that in the absence or diminution of any one element of 
their food their own numbers are not seriously affected.a 

Whoever expects to find in birds beneficent organisms working 
with a sole view to the benefit of the human race will be doomed to 
disappointment. Birds eat food to sustain life, and in their selection 
are guided entirely by considerations of their own. If all species 
of insectivorous birds be considered as a whole, it is found that they 
eat insects of the various species in about the proportions in which 
these species exist in nature. But it must not be inferred that each 
species of bird eats all kinds of insects to the same extent. Flycatch
ers and swallows, which take the greater part of their food upon the 
wing, eat largely of Hymenoptera, Diptera, and flying Coleoptera
insects which spend most of the daylight hours in flying about, and 
so fall an easy prey to the more agile species of birds. Ground-feed
ing birds, like robins, meadowlarks, and black:birds, find and feed 
upon the predaceous ground beetles and other terrestrial Coleoptera 
and grasshoppers; cuckoos, orioles, warblers, and vireos ·find most 
of their food among the leaves of trees, and so destroy caterpillars 
and leaf-eating beetles; titmice, nuthatches, and creepers scramble 
over the trunks and larger limbs of trees, where they get insects' 
eggs, pupre, hibernating insects, small moths, and some beetles; 
while woodpeckers dig into both sound and rotten wood, from which 
they secure wood-boring larvre and ants. 

It is probable that no species of insect is so completely protected 
by its habits of life that it is not found and preyed upon, at one or 
another stage of its existence, by some species of bird. Even in those 
cases where so-called "protective devices" have been developed, in
vestigation of the contents of the stomachs of many birds has shown 
that they are effective only to a limited extent; that in spite of pro
tective coloration, protective or mimetic forms, nauseous odors, acrid 
secretions, and defensive armatures, insects so protected are found 
and eaten by birds, and in many cases form a considerable percentage 
of the average annual food. 

Thus among Hemiptera the Pentatomidre have a most nauseous 
smell and taste, as many discover when they accidentally take them 
into the mouth with a berry; in fact they have received the vernacular 
name of stink-bugs. It is evident, however, that birds do not find 
them nauseous or in any way disagreeable, :for they eat them freely; 

as. A. Forbes, On Some Interactions of Organisms. Bull. Ill. State Lab . 
• Nat. Hist., vol. 1, No. 3, pp. 11-12, 1880. 
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in :fact, :few insects are found in the stomacl1s of so 1nany species of 
birds and of so many individuals. Certain beetles, especially some 
of the Carabidre, are noted for a strong caustic secretion which gives 
them a ranlr choking odor and causes a burning sensation on the 
tongue when taken into the mouth. These insects have been :found 
in the stomachs of crows and some other birds. Two species of 
Chrysomelid beetles, Ohlamys plicata and Ewema conspersa, when 
they draw in their limbs and antennre, so nearly resemble lumps of 
dirt or droppings of a large caterpillar that only by the closest in
spection can they be distinguished as living creatures, yet both of 

· them frequently appear in the stomachs of birds. Many i:f not all 
species of snout beetles will, if disturbed, "play 'possum," that is, 
fold up their lin1bs, press their snouts close to their bodies, and drop 
to the ground, where, in addition t-0 being concealed by rubbish, they 
very closely resemble lumps of dirt or bits of twig. This resem
blance, however, by no means always saves them from the keen eye..s 
of the ground-feeding birds, and over 40 individuals of a single 
species ha v-e been found in the stomach of a blackbird. In fact the 
snout beetles as a group are among the insects most commonly found 
in birds' stomachs. 

The l\,Ieloidre, or blister beetles, are well known because they blister 
the skin when crushed upon it. So potent are they that they are 
used medicinally for the purpose of raising blisters. This property 
would seem to unfit them as food for birds or any other animal, but 
in fact birds eat them to a considerable extent, and as many as 14 
have been found in a single stomach. The drug cantharadin which 
these beetles contain appears to have no deleterious effect upon birds. 

niany caterpillars are covered with hairs, and some species have 
also stinging spines, evidently intended for defense against enemies. 
Hairy caterpillars are eaten freely by cuckoos and are frequently 
found in the stomachs of other birds. The larva of the Io moth 
is disagreeable to take in tl1e naked hand on account of these sting
ing spines, yet seven of these larvre were found in the stomach of a 
cuckoo. 

BALANCE A:U:ONO INSECTS :\IAINT.AlNED BY BIRDS. 

From these considerations it would appear that the true function 
of insectivorous birds is not so much to destroy this or that insect 
pest as it is to lessen tl1e nun1bers of the insect tribe as a whole-to 
reduce to a lower level the great flood tide of insect life. That this 
is the true relation of birds and insects should be inferred from the 
fact that the two have lived together for countless ages, and the bal
ance of nature has been preserved except as disturbed by the opera-
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tions of man. Birds have not wholly destroyed predaceous and para
sitic insects on the one hand, nor on the other have they, so far as we 
know, exterminated any vegetable-eating pest, but they have success
fully held the balance between the two, and kept both at such a level 
of relative abundance as has subserved the best interests of both the 
animal and the vegetable world; and it is only where man has inter
fered with this balance that oscillations have taken place which have 
resulted in damage to him and to the products of his labor. 

Had birds preyed exclusively upon harmful-that is, upon vege
table-eating-insects, they, together with the predaceous and para
sitic insects, migl1t have completely exterminated their natural prey. 
In that case both birds and predatory and parasitic insects would be 
,vithout their natural food, and in consequence must themselves per
ish, unless they could find some other source of subsistence. In the 
meantime, vegetation would have enormously increased, producing 
complications difficult to foresee. Fortunately birds eat insects indis
criminately, so that the two great opposing forces, the vegetable 
eaters and the birds and insects that feed upon them, are kept in a 
state of practical equilibrium. This is the ideal natural condition. 

DISTURBANCES OF NATURE'S ADJUSTMENTS DUE TO MAN'S ACTIVITIES. 

Man, however, when he settles in a new country, proceeds at once 
to overturn the natural equilibrium by cutting off the forests, plow
ing up the prairies, draining the marshes, or irrigating the deserts, 
thus producing marked disturbances in the animal and plant life. 
Some insects, deprived of their natural food, turn to the introduced 
plants, and in many cases .find them more abundant and more pala
table than their former food, and so thrive and increase rapidly. The 
birds, not being able to multiply with such facility, are unable at first 
to deal with the greatly increased supply of food, except to the extent 
that they increase by migration from surrounding territory. More
over, the seed and fruit eating birds l1a ve, like the insects, suffered a. 
loss of their natural diet, and so turn to the farmer's crops for their 
supplies. He, in turn, seeing his crops preyed upon on all sides, de
clares indiscriminate war upon all animal life; and as birds, being 
more conspicuous than insects, are more easily killed, he slays with
out consideration both those that feed upon his crops and those that 
prey upon the insect spoilers. 

After years of misdirected effort, man is at last learning the lesson 
that Nature's adjustments are not to be lightly set aside; that when 
undisturbed by his influence each species maintains a certain normal 
maximum of abundance at which it does the most good and the least 
harm; and that its fluctuations either above or below this normal are 
temporary and local-from which it follows that his best efforts 
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should be directed to restore and maintain this harmony, and, in all 
places where he is obliged to disturb it, he should seek for means of 
counterbalancing the miscl1ief. In the case of insect depredations, 
while more immediate remedies may be necessary at first, there is 
little room for doubt that the protection and encouragement of insec
tivorous birds offer, in most cases, the surest means of relief. 

NECESSITY OF ?t-IAN'S WARFARE UPON DESTRUCTIVE SPECIES. 

The objection that birds destroy useful and harmful insects indis
criminately also applies to most modern insecticides. Spraying the 
trees for scales destroys the beetles which may be feeding upon the 
scales. When caterpillars are killed, either by spraying or by any 
other wholesale method, the larvre of parasitic Hymenoptera which 
they contain are destroyed also. 

The eminent French entomologist, Paul Marchal, writing upon 
this point, says: 

Some authors, struck with the eminently useful role played by parasites in 
some invasions of insects, have gone so far as to advise the cessation of de
structive measures in the fear of killing at the same time the parasites which 
they harbor or the predaceous insects which prey upon them * • *. In 
the great majority of cases, on the contrary, it may be said that however useful 
the parasites may be, the fear of destroying them ought never to prevent the 
taking of all measures having for their object the direct destruction of harmful 
insects • * *. An intervention by destructive methods, far from being dan
gerous, would permit us, on the contrary, always to obtain a double result; 
first, it will immediately stop the damage and save the products of that year 
in a more or Jess complete manner, and second, it is not likely that in the great 
majority of cases the caterpillars will be more abundantly parasitized in that 
particular spot than in any other portion of the country. So that in destroying 
a certain number of nonparasitized caterpillars one will diminish for the whole 
!'egion a number of possible adults, which would insure the generation of the 
following year, and that without changing the existing proportions between 
the parasites and the representatives of the injurious species.a 

There is probably no way of destroying insects on a large scale not 
open to the objection that it is liable to kill friends as well as foes. 
And it should be remembered also that nature destroys indiscrimi
nately, and, as we have endeavored to show, thus produces in the 
long run the greatest good to the greatest number. Marchal has also 
taken the same view of the relation of insectivorous birds to insects 
that he has of the relation of parasitic and predatory insects to harm
ful ones. H e says : 

The assertion that insectivorous birds can cause more harm than good by 
attacking either the useful species or the larvre parasitized by them does not 
appear to us well founded, and seems to us to be refuted by analogous argu-

0 Annales de l'Institut Kational Agronomique, 2e Serie, Tome YI, Fascicule 2°, 
pp. 298-299, Paris, 1907. 
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ment. In spite of the theory formerly proposed by Perris and ably defended of 
recent days by Berlese and Severin, the protection of insectivorous birds appears 
to us not at an susceptible of thwarting the beneficial action of useful insects.a 

CONCLUSION. 

That birds do little or no harm by eating insects indiscriminately 
may perhaps be better shown by an illustration. Let us suppose that 
half of all of tl1e individuals of every species of insect in the world 
were suddenly destroyed ; half of the cotton boll weevils, half of the 
Colorado potato beetles, half of the chinch bugs, half of the codling 
moths, half of the innumerable host of other pests to the farmer and 
fruit raiser , and also half of the vast multitude of predatory and par
asitic species swept away at one fell swoop. I s there any farmer or 
horticulturist who would not welcome such destruction? Would it 
not be a blessing to vegetation as far as cultivated crops are con
cerned? Many insects that are now troublesome would by this reduc
tion be rendered comparatively innocuous, while in other cases the 
farmer would be able to cope successfully with the remainder. Now, 
this reduction would leave entirely undisturbed the internal relations 
of the insects then1selves. The predatory beetles remaining would 
have proportionally just as many scales or larvre to feed upon as 
before. The parasitic Hymenoptera ,vould have just as many hosts 
to infest and the scales and larvre would have just as many enemies 
to prey upon them. That a great increase of vegetation would take 
place is probable, but this would very soon be counterbalanced by the 
unusual supply of food offered to rodents and other herbivorous 
mammals, and in fact in a short time the insects themselves would, 
through the increased facilities for multiplication, resume their nor
mal numbers unless tl1ere arose some other factor to hold them in 
check, such, for instance, as a great increase in the number of birds. 

In closing the .writer can not do better than again quote Professor 
Forbes: 

To avoid or mitigate the evils likely to arise and to adapt the life of his 
region more exactly to bis purposes, man must study the natural order as a 
whole and must understand the disturbances to which it has been subject. 
Especially he must know the forces which tend to the reduction of these dis
turbances and those which tend to perpetuate or aggravate them in order that 
be may reenforce the first and weaken or divert the second. 

The main lesson of conduct taught us by these facts and reasoning is that ot 
conservative action and exhaustive inquiry. Reasoning unwarranted by facts 
and facts not correctly and sufficiently reasoned out are equally worthless and 
dangerous for practical use. 

0 ,\nnales de J'Institut National Agronomique, 2~ Serie, Tome VI, Fasclcule 2°, 
pp. 298-299, Paris, 1907. 



TYPES OF FARMING IN THE UNITED STATES. 

By w. J. SPILLMAN, 

Agriculturist in Charge of Of!i,ce of Farm Matnage1nent, 
Bureau of Pla,nt Industry. 

At no previous period in the history of America have city people 
evinced so much interest in farming as at the present time. Large 
numbers of city toilers are looking longingly to the country as an 
avenue of escape from the uncertainties of city employment. At 
the present time there is practically no literature that will give these 
people, unacquainted with even the rudiments of farming, a general 
view of the possibilities of farm life. To meet the needs of persons 
of this class the various types of farming to be found in this country 
are outlined in this paper. In addition some discussion is given of 
the factors which determine the type of farming under given condi
tions. 

Students of farm management in the colleges and high schools will 
also find this outline advantageous in giving them some idea of types 
of farming with which they are not acquainted, the conditions de
termining these types, and the distribution of the types in the United 
States. 

BASES OF CLASSIFICATION. 

Types of farming may be classified on several different bases. 

RELATION TO MAINTENANCE OF FERTILITY. 

Those types of farming which make no proYision for maintaining 
or building up the fertility of the soil are called exploitive types. 
They exploit the soil. Exploitive farming is characteristic of regions 
in which farming is new. Nature has spent ages in excavating the 
soil by means of plant roots and filling the soil with decaying organic 
matter. Insects have made their burrows deep into the soil and thus 
opened it up £or the circulation of air and water. When first put 
into cultivation most soils are rich and can be farmed for many years 
without attention to fertility. Such farming is usually quite profit
able as long as the fertility of the soil lasts. History shows that 
exploitive farming may continue without serious consequences on 
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rich soils :for twenty to fifty years, depending on the cl1aracter of the 
soil and tl1e climate; the farther south one goes the quiclter the 
humus ( decaying organic matter) rots out of the soil. 

Generally speaking, after exploitiYe farming l1as reduced the fer
tility of the soil to the point where pa.ying crops are no longer pro
duced, types of :farming are introduced which build up the soil and 
mal{e it :fertile again. Usually these conservative types of farming 
produce forage for live stock: and put the manure back on the land. 
There is some evidence that the soil may be brought back by growing 
green crops, especially certain leguminous crops-cowpeas, crimson 
clover, vetch, bur clover, and the like-and turning them under. 
'\'\7here it is possible to grow forage crops only and to buy grain or 
other concentrated feed at a reasonable price, good strong land may be 
built up and made highly :fertile without the use of chemical ferti
lizers ; but generally, in those sections of the country where :farming 
has been :followed for more than half a century, commercial fertilizers 
are used to a greater or less extent. 

There are some instances wl1ere exploitive types of farming have 
remained after the soil has been very greatly exhausted, resulting in 
more or less abject poverty on the part of those who till the soil. 
The most striking instance of this kind is on the small cotton farms of 
the Soutl1, on most of which no effort is made to keep a supply of 
humus in the soil, cotton being grown year after year, chemical ferti
lizers being .relied upon to lteep up the land. The p:oduction of corn 
and wheat in southern Missouri, of wheat in southern Illinois, and 
of hay in New England are other examples of exploitive types of 
farming that have continued beyond tl1eir legitimate life. 

INTENSITY OF OPERATION. 

Farming is said to be extensive or intensive according to the amount 
of capital and labor used upon a given area. On the grain fields of 
the ,,rest one man farms a large area. The amount of work done 
per acre is small and the income per acre is usually comparatively 
small. Extensive farming is usually exploitive, though not always 
so. It is more or less cl1aracteristic of newly settled regions. 
Almost any system of farming may be carried on in an intensive 
way. The farmer who grows 100 bushels of corn, 40 bushels of wheat, 
or 3 tons of hay per acre is doing intensive farming. Ordinarily, 
however, the term " intensive £arming" applies to such types as 
truck and fruit growing, poultry raising, etc., where a large amount 
of capital and a large amount of labor are used per acre. As a 
general rule, the more intensive the type the larger the income from a 

given area of land. 
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Ill\ l SITY OF CROPS OR INDUSTRIES ON THE FARM. ' 

1'\"e fTequently hear sucl1 tern1s as "single-crop" farming and 
" diversified '' or '' n1i.xed '' :far1ning. The most striking instances of 
single-crop farming in this country are to be found in the cotton 
plantations of the South, tl1e grain fa rn1s of ths Plains region and 
parts oi the Pacific coast, the rice-gro,ving areas along the Atlantic 
an<l Gulf coasts, the tobacco-growing sections in the Atlantic States, 
and the cornfields on many farms in the ~fiddle ,Vest. The term does 
not 1nean to in1ply that only one crop is grown, but one crop brings 
in practically the "~hole income of the farm family. Sucl1 types of 
farn1ing are nearly always exploitiYe and usually extensive. In 
diversified or mixed far1ning there are several sources of income, 
usually sever al crops are grown, and :frequently live stock is kept 
in addition to the ani1nals needed to ,•?ork the farm. As a rule, :farms 
are 1nore or less diversified in their industries, and it is usual to find 
t,vo or more types of farn1ing carried on together on the same £arm. 

In the outline " ·hich follows, it is not to be understood that these 
nnn1erons types of farn1ing exist distinct from eacl1 other on different 
farms except in cases where it is so stated. ~Iost successful farn1s 
con1bine two or n1ore types. 

SOURCES OF INCOME. 

Tl1e source of income is the usual basis for classifying the types of 
far1ning. For instance, ,vhen we speak of a hog and seed-corn fa rm, 
we mean one on "·hicl1 the principal sour ces of income are hogs and 
seed corn. ~\..ccording to sources of income we n1ay divide types of 
farn1ing into crop farn1s, mixed stoclr and crop farms, live stock 
far111s1 an<l n1iscellaneous farms, with Yarious subdivisions of each of 
tl1esc classes. 

CLASSIFICATION BASED ON SOURCE OF INCO:\!E. 

CROP GRO\VING. 

Those types of farming in " 7hich the principal inco1ne is from 
crops sold 1nay be divided into (1) truck farming, (2) fruit growing, 
(3) single-crop systen1s, ( 4) dominant-crop systen1s, and ( 5) a n1is
cellaneons group for whicl1 there is no appropriate name and de
~c:ribecl here as ·' other crop syste111s." 

TRCCK FAB:lIIN<,. 

Th.c production of garden Yegetables, commonly called truck £arm
ing, is one of the most intensive types of farn1ing, and requires a 
co1npnratiYely high capitalization as ,Yell as a large an1ount of labor. 

1-Ui' 3Ga-). BK 1 !)08;--:_!:J 
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At the same time, where markets are good, the income is so large 
that a family can make a living on a very small area of land. In 
fact, 10 acres would be a large truck farn1, and 2 or 3 acres properly 
managed, with good markets, will bring a fair living to an ordinary 
family. There is abundant literature about the cultivation of the 
various truck crops, and this type of farming is a desirable one for 
beginners, although a great deal of study and son1e experience are 
necessary before success can be attained. Truck farming assumes 
three phases: First, every farm should have a garden which produces 
such vegetables and small fruits as are needed for home use. Second, 
in the vicinity of every city, town, and village there is room for a 
small number of truck farmers who can supply local markets. This 
is a much safer form of trucking than the one mentioned later, and 
is, generally speaking, to be recommended. The crops to be grown 
must be determined by climate, soil, and market demand. The third 
system of trucking, which is widely developed along the Atlantic 
seaboard and is found to some extent in other sections, is that of 
growing vegetables for shipment to distant markets. This type of 
trucking requires not only a large capital and great expense, but it 
also requires a large amount of reserve capital on account of the 
great fluctuations in receipts for products shipped. Some years 
enormous incomes are obtained per acre ; other years there is a dead 
loss. The business is very uncertain and is not recommended to 
beginners. 

FRUIT GROWING, 

There are so many types of fruit growing that they can not be 
appropriately discussed within the space available for this article. 
What has been stated concerning truck farming may be said in a 
general way concerning the production of berries and of small fruits. 
ffl1ere there is a local market, these fruits may be quite profitable; 
but, when one must depend upon shipping to the large cities, the re
sults are very uncertain. The production of winter apples for ship
ment to the large markets has proved in the main a profitable in
dustry. Generally speaking, the production of any kind of fruit for 
market, especially tree fruits, necessitates waiting several years be
fore any income is obtained, and it is usual to combine truck farming 
with orchard growing, gradually abandoning truck crops as the fruit 
comes into bearing. There is much good literature to be had about 
practically all phases of fruit growing. Tl1e beginner is especially 
warned against embarking his capital and time in new ventures in 
the line of fruit growing. It is better to stick to those things which 
have demonstrated themselves to be successful. 

• 
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i:HNGLE-CBOP SYSTEMS. 

The principal crops found on single-crop farms in the United 
States are cotton, wheat, corn, hay, tobacco, rice, sugar cane, and hops. 
Other crops are grown as practically the only crop in small areas in 
,Tarious parts of the country. Generally speaking, the equipment 
required for conducting a single-crop farm is less than for any other 
type of farming. On the ordinary one-horse cotton farm of the 
Routh the cost of buildings, " 'ork stock, and farm implen1ents will 
average about $8 per acre; on the exclusive grain farm with a moder
ate equipment the cost is about $20 per acre; with corn as a principal 
crop the cost is about the same; on an exclusive well-equipped hay 
farn1, the cost of equipment, including buildings and fences, is ap
proxirnately $40 per acre; on farms where tobacco, rice, sugar cane, 
or l1ops are grown the cost is considerably more. 

Cotton farming is confined to our Southern States, extending into 
southeastern Virginia, all of North Carolina except the western por
tion, south-central and western Tennessee, southeastern ~Iissouri, cen
tral Oklahoma, and west into western Texas. A. small quantity of cot
ton is grown in New 1.1exico and Arizona. A.n average family, with 
one horse, can cultivate about 20 acres of cotton and 10 acres of corn. 
The average yield of cotton is two-fifths of a bale, or 200 pounds of 
lint cotton, wortl1, say, $20. Twenty acres of this crop would there
fore produce an income of $400. On tenant farms, where the tenant 
furnishes the labor, the custom is for the tenant to take half the crop 
and to pay half the fertilizer bill, making the income of the family 
about $175 per annum. This is for average conditions. By gTowing 
winter cover crops and by this means supplying the soil with humus, 
this income may easily be doubled. 

Exclusive wheat farming was :formerly practiced over wide ar eas, 
but this system of farming has exhausted the soil in regions where it 
has prevailed for half a century to such an extent that, with one or 
two exceptions, the system has been replaced by better ones. .1\.s it 
will undoubtedly be replaced in the near future in all regions where 
it now prevails, except po$ibly the semiarid Plains regions, it is not 
necessary to dwell further upon this type of farming. I t is found 
in the upper Columbia basin of Oregon, ,,, ashington, and Idaho, in 
the Sacramento Valley of California, in the Dakotas, and in the 
semiarid Plains regions. '\Vheat growing is not the exclusive type 
of farming in these sections, but it is the prevailing type. 

Exclusive corn growing is confined to individual farms scattered 
throughout the Middle West. It is also found in the l1ill country of 
the South to some extent. Farmers who follow this type of far1ning 
are usually poor and are getting poorer. 
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Exclusive hay growing is also found on individual farms in many 
parts of the country-east, west, north, and south-but is hardly 
the prevailing type of :farming in any large section. It occurs on a 
good many :farms in New England, on some alfalfa farms in tl1e 
West, occasionally on a :farn1 in the l\iiddle ,vest in the midst of the 
corn belt, and on an occasional farm in the South. When proper 
attention is given to :fertilizing the land, hay :farming is a legitimate 
industry. · The ordinary crops grown :for hay provide a fair amount 
of hu1nus and their roots penetrate the soil in such a way as to keep 
it :fairly open. By tl1e use of commercial fertilizers it is p(?ssible to 
maintain the yield on a l1ay farm for a long period of time. For tl1e 
past few years tl1e price of hay has been fairly remunerative and hay 
:farming has been profitable. 

At tl1e present time one of the best opportunities for those entering 
upon farming is hay growing in the South. In that section compara
tively little hay is produced for the market and a good deal is shipped 
in from the North. There are many crops which may be gro"'n very 
successfully for hay in the South, and there should be a large develop
ment of this type of farming in the next few years. The reader is 
especially referred to Farmers' Bulletin No. 312, entitled "A Success
ful Southern Hay Farm," as an indication of the possibilities of this 
type of :farming in the South. The results secured could hardly be 
duplicated under average conditions, but even half the profit obtained 
by this :farmer would justify one in undertaking the bu~iness. 

Exclusive tobacco gro,ving is found in Connecticut, parts of l\Iary
land and Virginia, and in one locality in northern Florida and south
ern Georgia. "\"\rhen proper attention is given to k:eeping up a supply 
of humus in tl1e soil, fair yields of tobacco are obtained. One man 
can cultivate about 5 acres of this crop. It is estimated that it costs 
about 8 cents a pound to grow tobacco when the average yield is 700 
pounds per acre. By proper management 1,000 pounds per acre n1ay 
easily be produced, and in some sections much more than this is grown. 
Generally, 110,vever, tobacco growing does not offer an inviting oppor
tunity to those entering upon farming for the first time. 

Along the .A.tlantic coast there are certain lands ,vhich at high tide 
are covered by fresh water from the adjacent rivers, but which at low 
tide are above water. Large areas of these lands have been reclaimed 
by diking and are devoted to rice growing, no other crop being grown 
upon them as a rule. In this section it is estimated that it costs about 
70 cents a bushel to gro,v rice, a large part of the expense being :for 
keeping up the dikes. These dikes are frequently broken by storms 
while growing crops are on the land and involve great expense in 
their repair. The price o:f rice :for the last few years has made the 
rice industry on the Atlantic coast a precarious one. The largest 
rice-gro,ving r egion in this country is :found in southern Louisiana 
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and the Gulf coast of Texas. In this region irrigation of the rice fields 
is accomplished in a different manner from that on the Atlantic 
coast. namely, by canals taking water from rivers or from artesian 
,vells. Rice is produced more cheaply, but the price of rice in recent 
years has checked the development of the industry. J\t the present 
tin1e it is developing slowly and more conservatively tl1an ,vas the 
case a few years ago, and while the business is a fairly good one it 
shoul<l. not be entered upon without due consideration. 

S ugar cane, for the production of cane sugar and cane sirup, is 
grown n1ore or less in all the Gulf Coast States. By far the largest 
l)roduction of this crop is in southern Louisiana, but a good deal is 
grown in adj a cent parts of Texas. In other sections the crop is 
grown only for sirup n1aking. On plantations where sugar cane is 
gro,,n for sugar, enormous capital is required for successful opera
tion, as the crop must be produced on a large scale. 

Hops are grown principally in one or two counties in New 1.,.. ork, 
in central and western "'\Vashington, western Oregon, and California. 
The areas grown are usually small. The income from the hop crop 
is perhaps the n1ost variable of all crop inco1nes in America because 
of wide fluctuations in the price of dried hops. Exclusive hop grow
ing is an exceedingly risky enterprise. It is far safer to grow a few 
acres on a farm devoted mainly to other crops. so that if there is a 
loss there may be other resources to tide over the period of lo,v prices. 

DOM I NANT CROP SYSTEMS. 

In several sections of the United States there is a rotation of crops 
containing one crop which is the principal source of the farmer 's 
incon1e. Tobacco is gro,vn in this manner in parts of l{entncky , 
Ohio, and Tennessee, and to a slight extent in other tobacco-growing 
sections. The rotations in ~Yhich tobacco is grown are so var iable 
that it is thought unnecessary to enter upon a discussion of them 
here. 

J I n .t\roostook County, l\1e., the prevailing type of farn1ing is one 
in wl1ich the rotation covers a period of three years, the crops being 
(1) potatoes, (2) oats, and (3 ) clover. The land is usually divided 
into three approximately equal areas, so that each of these crops is 
gro"·n every year. In some parts of P ennsylvania and Ohio a 
si111ilar rotation is found in which wheat is substituted for oats. 
Th is is known as the Terry rotation, for the reason that it has been 
\y jclely advocated by Mr. T. B. T erry, a well-known writer and 
farn1ers' institute worker. 

I n certain sections of the W est, sugar beets are g rown as the 
dorninant crop in the rotation. In the alfalfa regions of the ,,rest 
the rotation generally consists of t wo or 111orc years of alfalfa, fol-
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lowed by one year of potatoes or grain in order that the alfalfa roots 
may become decomposed, and then one or two years of sugar beets, 
followed by grain with which alfalfa is sown. The rotatjons used 
on sugar-beet farms in Nebraska, Michigan, and eastward are l1ighly 

variable. 
These types of farming in which one crop in the rotation is the 

principal source of inco1ne are very satisfactory, especially where the 
remainirlg crops are fed to live stock and the manure is put back on 
the land. Mo.st of them require considerable capital for equipment, 
and require considerable labor compared with the single-crop systems 
previously outlined, but they are fairly remunerative, and in some 
instances exceedingly so. 

Cotton occupies the position of a dominant crop on a few farms in 
the South in one of the best crop rotations to be :found in this 
country. The rotation consists of cotton, followed by corn in which 
cowpeas are sown at the last cultivation, tl1e next crop being winter 
oats, followed by cowpeas the succeeding summer. This rotation 
gives two opportunities for winter cover crops to be turned under to 
supply humus, namely, between cotton and corn and between cowpeas 
and cotton. Crops available for use as winter cover crops in this 
rotation are rye, oats, bur clover, crimson clover, common red clover, 
hairy vetch, and con1mon vetch. This rotation builds up tl1e land 
very rapidly, the yield of cotton going up more rapidly than that of 
the other crops. ~1any farmers, :following this rotation and using a 
moderate quantity of commercial fertilizer, secure a bale to a bale 
and a l1alf of cotton per acre. Such farming is quite profitable and 
is to be recommended generally for the Southern States. Even where 
the winter cover crops are omitted the system is a fairly good one. 

OTHER CBOP SYSTE?.1S. 

Scattered here and there oYer the country are farms devoted to 
the raising of seeds for sale. These farms are of two classes, nanH?ly, 
tl1ose wl1ich raise vegetable seeds, usually on contract for so1ne large 
dealer, and those which make a specialty of growing improved seeds 
of ordinary field crops. The latter class of far1ning, that is, the 
growing of in1proved seeds of corn, cotton, potatoes, wheat, oats, etc., 
offers at the present time one of the best opportunities to be found 
in far1ning in this country. The ordinary :farmer will not take the 
trouble to breed up tl1e seed of his field crops, yet he will buy im
proved seeds, and is justified in so doing. The crops whicl1 are most 
easily improved by selection of excellent individuals for seeding are 
corn, cotton, and potatoes, and there is roon1 for much development 
in the growing of improved seeds of these crops practically ,~herever 
they are grown. Im pro Ying the seed of wheat, oats, barley, and 
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other crops in which the individual plant is small is a very difficult 
task, and requires technical training for its successful conduct. Such 
work n1ust be left to the trained specialist. The breeding of im
proYed ::.trains of corn, cotton, and potatoes does not require large 
c,quip1nent, and there is much valuable literature to aid the beginner 
in this line of endeavor. The growing of seeds of garden vegetables 
is a specialty which requires a good deal of training and a compara
tively large an1ount of capital and labor. It is not an inviting field 
for tl1e beginner, yet it is a profitable type of farming when properly 
conducted. 

In many parts of the country rotations of ordinary crops are 
grown in which no particular crop stands out as preeminent, only 
such portions of the crops being used on the farm as are necessary 
to :fee-cl the work stock, the re1nainder being sold. The most common 
for1n of rotation on such farms is corn, :followed by wheat; this 
by timothy and clover, which is cut for hay one or two years and, 
then used for pasture for one or more years. Where a large quantity 
of comn1ercial fertilizers is used, a rotation of this character usually 
keeps the land in a fairly :fertile condition, and a moderate profit is 
to be obtained. Generally speaking, however, on farms where such 
a system prevails the land, especially on rented farms, has been ex
ploited with scant attention to its fertility, until there is little profit 
to be had. It is seldom a desirable type of farming, £or even where 
yields are kept up by the use of commercial fertilizers the expense 
of the fertilizers eats up a large part of the profits. This system of 
far1ning, l1owe,er, is one which does not require as much technical 
knowledge as 1nost types of live-stock farming, and :for this reason 
it n1ay be justifiable for a beginner to grow such a rotation for a 
fc,v years until he has had the experience necessary to succeed with 
so1ne form of live-stock farming to which the rotation mentioned is 
fairly ,Yell adapted. 

~! IXED STOCK AND CROP FARMING. 

1'he general type known as mixed stock and crop farming is per
hu p-s the n1ost common type found in the Northern States. It is 
hoped that it will also ultin1ately preYail ,,ery generally in the Cotton 
li<'lt, "·here the rotation already n1entioned in discussing cotton as a 
tlo111111ant crop in a rotation is well suited to this type of farming. 
ln the. Northern States the con1mon rotation found on farms of this 
l·haracter is one "'hich has already been described, namely, corn, :fol
lo,Ycd by small grain, and this by tin1olhy and cloYer for hay 
a1H.l pu~ture. ~Iany Yariations of the rotation are found. For in
stnnl'c, corn may be grown t-n·o years before seeding the land to wheat 
or oat::;. In the northern tier of States oats are usually grown in this 
rotation in preference to wheat, while in central latitu<les wheat usu-
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ally replaces oats. In son1e sections oats follo,v corn and ,vheat 
follows oats. In some localities "'heat is grown for two years 
after corn before seeding down to timothy and clover. In some ~cc
tions timothy is omitted, cloYer being sown alone after wheat, or 
rather so,vn in the spring on tl1e wheat crop. In a few localities 
clover is omitted and timothy is grown alone, thougl1 in sections 
where this practice prevails there is usually considerable trouble in 
keeping up the fertility of the soil. Clover, like all of the legnn1es, 
helps to supply the land witl1 nitrogen, the most cxpensiYe form of 
plant food. The legumes secure an abundance of nitrogen fro111 the 
atmosphere, while other crops must secure their nitrogen from decay
ing organic matter in the soil. 

Tl1e live stock found on the largest number of farn1s of this char
acter ii1 the southern l1alf of the Corn Belt are beef cattle, usually 
with hogs, while in the northern portion of the section dairy cows are 
kept. On the better class of mixed stocl{ and crop farms the only 
crop sold is the small grain. This is especially true in those sections 
where wheat is grown in the rotation. T\riiere oats are grown it is not 
unusual for all the crops to be fed on the place. In either case, if the 
corn and l1ay are fed to liYe stock and good use is made of the manure, 
the fertility of the land is fairly well maintained, though after two 
or three generations of sucl1 farming the use of commercial fertilizers 
becomes necessary. The equipment on farn1s of this class, including 
cost of buildings. fences, in1plements~ live stock, etc., ,vill ordinarily 
run from $50 to $75 per acre. A.bout one work horse is required for 
eYery 25 acres in cultivation, and one laborer for 25 to 40 acres. A 
family living on a quarter section of land devoted to mixed stock 
and crop farming, ,vitl1 a fair amount of induRtry and intelligent 
1nanagement, may be expected to make a good living. and perhaps to 
lay by a little profit. With the higl1est type of managen1ent a satis
factory profit may be obtained. 

In the Southern States where cotton is grown in a rotation consist
ing of cotton. followed by corn and cowpeas, then oats, £ollo"Tetl the 
next su1nmer by cowpeas £or hay or seed. or both, stock fnrn1ing 
combines excellently with crop farming. If all the crops except cot
ton are fed to stock and the manure is intelligently used, large yields 
of cotton are obtained at comparatively small expense, and the "·ork 
of the farm is better distributed througJ1 the year than on excln::;iYe 
cotton farms. This is an excellent type of farming in sections where 
the cattle tick l1as been elin1inated so that cattle can be kept "Tithont 
danger from tick £ever. This tick is now gradually being er~dicated 
by the joint efforts of the United States Department of ..;\.gr1culture 
and the State authorities. so that an important development of 
this type of farming is looked for in the future. It is to be highly 
recon1IDendecl. · 
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Before passing fro1n this phase of the subject it might be well to 
mention the use of live stock as adjuncts to sugar factories, canneries, 
distillf'ries, etc., which produce large quantities of by-products suit
able for feeding to stock. Beef cattle and sheep are usually the 
stock kept. By feeding these factory products along with a certain 
amount of grain or other concentrated feed considerable profit has 
been made. Sometimes dairy cows are fed in this manner with very 
satisfactory results. 

L IVE-STOCK FARMING. 

The various types of live-stock farming here outlined are usually 
found on farms which are not devoted exclusively to them, though 
occasionally a farm is found which sells only live-stock products, 
especially the better class of dairy farms and many farms where beef 
cattle are fed. 

BEEF CATTLE. 

The growing and fattening of beef cattle is an industry found 
perhaps on a larger number of stock farms than any other. Gener
ally, the profit from this type of farming is small, and a great deal 
of special know ledge is required to make it profitable at all. It is 
not a type of farming for a beginner. The most profitable form of 
beef-cattle raising is the production of pure-bred stock for sale as 
breeders, but it is only the experienced breeder who has a reputation 
as a breeder of good stock who can sell young stock at satisfactory 
prices. ~Iany men embark in the raising of pure-bred beef stock, 
paying high prices for their foundation stock, and then fail because 
the lack of a reputation makes it impossible for them to sell their 
young stock at a satisfactory price. 

A great n1any men raise beef cattle for sale as feeders. A large 
proportion of these cattle are raised on the ranges of the West. 
Ranging cattle was formerly a very profitable business, but the best 
ranges have now been turned into farms, and on the poorest ranges 
sheep are gradually replacing beef cattle, so that tl1e range-cattle in
dustry of the West is not so satisfactory as some years ago. A good 
many farn1ers who follow a 1nixed system of stock and crop farming 
keep a few cows of the beef breeds and raise the young for sale as 
feeders. This type of beef-cattle farming is perhaps the least profit
able of all. 

Fattening steers for market is one of the leading industries of the 
1'1iddle ,Vest. On son1e farms steers are bought in the spring and 
grazed during the summer, the best of them being· sold for meat 
before ,vinter conies on, the others being sold as winter feeders. Some 
farmers "·ho make a business of fattening steers buy their steers i11 
the fall and fatten then1 during the winter. Others combine summer 
grazing and winter feeding. U sually the farmer who makes a busi-
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ness of feeding steers does not expect to make much profit directly 
from his :feeding operations. He justifies l1is course, however, by the 
fact that through this disposition of his crops he secures a fair price 
for his grain and hay and retains the manure on his farm, thus keep
ing up the fertility of his land. It is customary to keep a few hogs 
on farms where the winter feeding of steers is practiced, in order that 
the hogs may consume the waste grain in tl1e droppings from the 
cattle. When hogs and cattle are thus combined there is usually 
some profit in the feeding operations. 

A few :farmers keep cows of the beef breeds and force the young 
stock by heavy :feeding, selling it early as "baby beef." Beef of 
this character sells at the highest price, but is expensive to produce. 
The profit from it is not great, yet this type of farming serves to 
maintain the fertility of tl1e land and returns a fair price for the 

crops consumed. 
SHEEP, 

There are four types of sheep farming : ( 1) The raising of stock 
for sale as breeders, which is perhaps the most profitable form of 
sheep raising on the ordinary farm. ( 2) The raising of sheep 
for wool and mutton-a type found both on £arms and on the 
ranges of the ,vest. Usually the range man clips the wool and sells 
his young stock to farmers of tl1e Middle West to be fattened during 
the winter. (3) Early winter lambs. Some sheep raisers have the 
lambs produced very early in the season and send them to market 
late in winter, at which time they sell for very high prices. Fre
quently these lambs when in proper condition will sell for much 
more than they wollld bring three or four months or even a year 
later. (4) Fattening sl1eep for market. This industry preYails 
extensively in the J\i1iddle West, where range lambs from the western 
country are bought and fed during the winter. Extensive feeding 
operations of tl1is character are conducted in the alfalfa-growing 
regions of tl1e ,vest, and this type of handling sheep returns a very 
satisfactory profit to those who understand the business. As is the 
case with all kinds of live-stock £arming, considerable expert knowl-
edge is necessary for a higl1 degree of success. 

BOGS, 

There are two general types of hog raising, namely, (1) tl1e raising 
of pure-bred stock for sale as breeders and (2) the production of 
meat. Most hogs that are raised £or meat are sold on foot and sent 
to tl1e large packing houses. A :few farmers cure their own meat, 
and when they have a good market 1nake a very satisfactory profit 
from the operation. A still smaller number of :farmers butcher 
their own hogs and sell them as fresh meat, sausage, etc. I-log rais-
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ing is perhaps the least difficltlt of all the types of live-stock farming, 
and the most profitable considering the amount of labor and capital 
involved. The equipment for hog raising costs considerable. In
cluding buildings, fences, and live stock, a hog farm requires an 
expense of about $70 an acre before it is perfectly equipped for the 
business. 

The one great danger in this type of farming is the introduction of 
cholera in the herd. Cholera is a contagious disease. Frequently it 
may be kept out by strict quarantine. A few years ago the writer 
was able to keep his hogs healthy while hogs died from cholera on 
every adj a cent farm. ,Vhen hogs are sick from this disease their 
excreta contain the gern1s of the disease. In walking through a11 
inclosure containing sick hogs, these germs adhere to the shoes and 
n1ay be carried from one farm to another in this manner. While 
strict quarantine, when hogs are known to be sick in a community, 
may not always prevent contagion, it greatly lessens the liability 
to it. 

There is much valuable literature to be had concerning hog man
agement and the various breeds of hogs. 

DAIRY CATTLE. 

There are three more or less distinct types of dairy farming, 
namely, (1) the selling of milk and cream, (2) the production of 
milk for butter and cheese making, and ( 3) the raising of pure-bred 
dairy stock for sale as breeders. Generally speaking, when dairy 
farming is intelligently conducted it is quite profitable, though it re
quires more labor than other forms of live-stock farming and a larger 
investment of capital. By beginning in a small way the capital 
necessary can be earned, and this is usually done by men who embark 
in dairy farming. In fact, it is much safer to begin any intensive 
form of farming on a small scale in order to learn the details of the 
business with as little risk as possible. Dairy farming maintains the 
fertility of the soil perhaps better than most otl1er types of farming. 
This is especially true where only the coarser feeds are grown and 
the concentrates are bought. In recent years the prices of farm labor 
and concentrated feeds ha-ve risen to such an extent as to reduce 
materially the profit from dairying, but it is still one of the best forms 
of liYe-stock far1ning for the beginner. 

By having a good garden and plenty of small fruits, the small 
dairy farmer has 1nost of his living at home, thus being assured 
against ,,ant. It is best to start in with a good quality of grade . 
co"'s rather tl1an to begin by purchasing high-priced, registered stock. 
But it is highly important to use pure-bred sires in building up and 
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n1aintaining the efficiency of the herd. Generally it is not safe to de
pend upon maintaining a l1erd by buying regularly. It is much more 
satisfactory to raise the cows on tl1e farm. 

As between the various types of dairy farming, local conditions 
must determine which is most desirable. If one is located near a large 
city or near a railway station which gives direct connection with a 
city, the selling of milk or cream is the usual form of dairying fol
lowed. In sections where a market for milk is not to be l1ad, butter 
malring is the more usual type of dairying. Even near the large cities 
a few farmers find it desirable to make butter for supplying private 
customers, and this form of the industry is a very satisfactory one 
where the butter can be sold at a reasonable price. Cheese making is 
not often conducted on the farm, but is usually confined to factories. 
Most of the butter is also made in factories, and even where milk can 
not be sent to a city in most regions where dairy -farming prevails it 
can be sold at a local creamery or cheese factory. Concerning the 
raising of pure-bred dairy stoclr for sale as breeders the same prin
ciples apply as in the raising of other classes of stock. It is only the 
breeder who has a reputation who can sell his young stock for high 
prices. Most of these breeders began in a small way, purchasing a 
few registered cows and gradually allowing their produce to replace 
the grade cows in their herds. 

HORSI<:S .AND MULES. 

The raising of horses and mules is not generally an exclusive indus
try on a partict1lar farm. For the most part these animals are 
raised incidentally in connection with other kinds of farming. A 
great many farmers lreep brood mares with which they do their farm 
,vork. It is hardly advisable for the small farmer to engage in tl1is 
industry, but, where one has an abundance of land and must keep a 
considerable number of worlr stock, it is entirely proper to keep a 
11umber of brood mares. In some .sections of the country, especially 
in the Middle ,vest, farmers either buy horses in a thin condition 
and fatten them for sale in the cities as draft horses, or they take 
l1orses of this kind to feed at a given price per month. The different 
types of horse and mule farming are the raising of draft animals, 
roadsters, saddle }1orses, ponies, tl1e fattening of thin horses, running 
horses on tl1e range, and the boarding of city horses. Most of these 
types o:£ farn1ing sl1ould not be undertaken by the beginner, as they 
require considerable capital and a great deal of knowledge of the 
industry. Boarding horses is a fairly profitable industry near the 

large cities. 
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POULTRY FARMING. 

The raising of poultry is an industry found perhaps on more farms 
in the United States than any other. Most farmers keep a few 
chickens which find their living from the waste products of the farm. 
Tl1ey are thus practically no expense and all of the product is profit. 
From 30 to 75 liens can thus be kept on an ordinary farm. The 
magnitude of this form of the industry is so great that it interferes 
n1aterially with the special poultry farm. It is probable that more 
failures are made in poultry farming than in any other type of farm
ing undertaken by beginners, yet it is decidedly one of the best and 
most profitable types of farming when properly conducted. It is 
highly essential to begin in a small way in order to learn the details 
of the business before much capital is invested in it. There is an 
enormous amount of good literature relating to poultry raising easily 
available to anyone who wishes to learn the industry. 

There are five common types of chicken farming, namely, (1) the 
production of eggs for the general market, (2) the production of 
eggs for hatching, (3) the production of broilers, (4) the breeding 
of fancy poultry, and ( 5) the hatching of chicks for sale as soon as 
they are hatched. Nearly all successful poultrymen began in a small 
way by producing eggs for the general market. By carefully breed
ing up the flock and developing its egg-laying capacity they have 
finally been able to emb~rk in the production of eggs for hatching 
purposes, for ,vhich there is a ready sale for men who have earned a 
reputation for producing good stock. 1~he breeding of fancy poultry 
is, as a rule, not a very profitable industry. It requires a large amount 
of special knowledge, and, while a few men have made an eminent 
success in this branch of the business, a very large proportion of those 
who have tried it have failed. 

The poultry business is a legitimate one in all parts of the country. 
The market for strictly fresh eggs is practically al,vays good. If the 
hens are so managed that a large supply of eggs is obtained during 

1 the "·inter, the business may be made highly profitable. 
Only a few farms are devoted to ducks, geese, turkeys, or squabs 

as a more or less specialized industry, but there is an abundance of 
literature relating to these forms of poultry farming by means of 
which the beginner 1nay learn the .details of the business with a 
co1nparatively short experience 

lUISCELLANEOUS. 

There are a few types of farming found occasionally which can 
not very well be classified in the foregoing outline, and which the 
beginner should usually avoid. He can, however, make l1i1nself 
familiar with them by means of available literature which can 

I 
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always be obtained by addressing the United States Department of 
Agriculture and the various State agricultural experiment stations. 

The raising of bees is one of these industries. It is usually com
bined witl1 fruit raising. The raising of flowers for the city trade 
is perl1aps the most intensive type of farming we have, requiring con
siderable money for equipment but producing a large income from 
a given area of land when intelligently conducted. The production 
of mushrooms is an industry whicl1 is conducted in a small way by 
a considerable number of people. There are a few ostrich farms in 
Arizona, southern California, and Florida. Fox farming has de
v-eloped to some extent in the extreme Northern States in the past few 
years. Not much is known as yet about the management of these 
animals, but there is a possibility that foxes may become an im
portant source of revenue to a few people in the States bordering on 
Canada. Farmeri' Bulletin No. 328, entitled "Silver Fox Farm
ing," gives an excellent account of the methods used by the most 
successful growers of foxes and points out the principal difficulties 

in this type of farming. 
CONCLUSION. 

I t is hoped that the foregoing outline of the types of farming 
prevailing in this country may be of some assistance to those who 
are e1nbarking in farming, by way of aiding them in choosing a suit
able type. Nearly every type of farming mentioned has its literature 
in tl1e bulletins of the State agricultural experiment stations and 
the United States Department of Agriculture and in the many agri
cultural books and periodicals published in this country. Before 
undertaking to farm, one should become familiar with the literature 
of the type of far1ning chosen. In comparing farming with other 
industries, the fact should not be overlooked that the intelligent 
:farmer produces a large part of his living on the :farm, thus rendering 
the expense of living in the country much less than in the city. It 
should be :furtl1er remembered that the independence of :farm life 
goes far toward balancing its disadvantages when con1pared with 
city life; nor sl1ould it be :forgotten that tl1e £arn1er requires botl1 
experience and at least a rudimentary knowledge of several sciences 
in order to attain the best success. It is only recently that farming 
has profited by tl1e discoveries of the scientist, and even yet there is 
much to learn, especially about tl1e soil. There is growing up, how
ever, a science of farming, and in so :far as this science has been re
duced to rule, it takes the !)lace of experience to a certain extent. A 
diligent study of agricultural literature, therefore, may enable the 
beginner to be successful with comparatively little experience. 



SOME THINGS THAT THE GROWER OF CEREAL A.ND FOR
A.GE CROPS SHOULD KNOW A.BOUT INSECTS. 

By F. M. WEBSTER, 

In Charge of Oereal and Forage-Plant Insect Investigations, Bureau of 
Entomology. 

ABUNDANCE OF INSECTS. 

Insects outnumber all other forms of animal life inhabiting the 
face of the earth. If the entire insect population of a single acre of 
arable farm land, in any part of the United States, could be brought 
together and carefully_ examined, hundreds of different kinds would 
be found, some of them doubtless new to the naturalist, the majority 
new to tl1e farmer, but all either directly or indirectly affecting the 
financial interests of the latter. Comparatively few of these insects 
would be found actually to prey upon the grain or grasses over this 
limited area, the remainder being enemies either of the few destruc
tive species or of each other. But the farmer himself would probably 
know little regarding the habits of any of them, despite the fact that 
he may have spent the most of his life in their midst, and sustained 
greater or less annual loss by reason of their ravages. 

LACK OF KNOWLEDGE OF INSECTS AND THEIR HABITS. 

The business of farming has made immense strides within the last 
fifty years, but aclvancement in a knowledge of insects has not kept 
pace with this progress. Indeed the modern farmer who plants his 
grain with a grain drill, harvests it with a self-binder, and thrashes 
it with a t,Yentieth-century steam thrashing machine probably knows 
little if any n1ore of these insects than did his grandfather, who a cen
tury ago sowed his grain broadcast, reaped it with a hand sickle, and 
thrashed it with a flail. Inconsistent as it may appear, not one 
farn1er in ten has e-ven a business acquaintance with these insects that 
may cost hi1n anywhere from 5 per cent to 95 per cent of his crop. 
This apathy in regard to insects is doubtless due in part to their 
generally minute forms and obscure habits of life. But n1uch of it 
is due to the innate propensity of men in general to consider the 
ravages of insects as insurmountable and incomprehensible phenom
ena of nature, like storms, floods, or unseasonable frosts, that must be 
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accepted without question and without recourse. Indeed, in the 
minds of some they are dictated by a Providence whose acts are final 
and above question. Precisely a similar opinion relatiYe to smallpox 
was held by the old Arabian physicians and by medieval schools. 

A better know ledge of some of the fundamental principles govern
ing insect life and development than at present prevails would teach 
the farmer that insect depredations are not to be placed in the same 
category ,vith floods, storms, and unseasonable frosts, all of which 
are natural phenomena, not influenced by the acts of man. Ravages 
of insects, though natural, are in many instances the direct results 
of man's e:ff orts to bring large areas of country out of a state of nature 
into a high state of cultivation. To destroy hundreds of kinds of 
plants, gTowing over large areas of country, replacing these plants 
with a selected few and increasing tl1e productiveness of these to the 
greatest extent possible, is agriculture itself, and though it is prac
tically feeding the civilized world, it is nevertheless directly contrary 
to the long-establisl1ed naJural order of things. 

\Vl-IY INSECTS BECOME DESTRUCTIVE. 

There is no sucl1 thing in nature as a destructive insect. The pur
pose of insects is, so far as can be determined, to hold plant life in 
equilibrium, preventing one kind from crowding anotl1er out of exist
ence, precisely that which the farmer is, and of necessity, trying his 
best to do. That this is true is shown by the extreme immunity from 
insect ravages of newly or sparsely settled sections of country. 

If we select one thousand farmers and their families, scattered 
over a considerable section of country, we shall find them generally 
vigorous and healthy, rarely with contagious diseases among them, 
and these usually confined to a single family. Their dwellings and 
mode of living may or may not be especially sanitary. If we collect 
these families together and establish them on a much smaller area, 
in a city, though ,ve may not have removed them from tl1eir particu
lar section of the country, we shall at once have to establish sanitary 
regulations for their protection from disease. Every farmer knows 
fron1 his own experience that stock of all kinds thrive better and are 
less subject to disease if kept in small flocks. Now, the farmer dis
places the native, perfectly adjusted flora with his closely allied eco
nomic plants, that have been rendered less hardy by long-continued 
artificial selection and cultivation, which tend to make them even 
more acceptable to these insects than their coarser and more woody 
native food plants. Not only this, but owing to his agricultural 
metl1ods this displacement more often than not occurs just at a sea
son of the year when a supply o:f food is essential to the life o:f 
the insect itself. Thus, over wide expanses of country, he is con
tinually subjecting his grains and grasses to conditions under which 
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neither he himself nor his do1nestic animals would best sustain life, 
and, furthern1ore, he offers these no protection fr·on1 their natural 
enemies, \vhose province it is to repress just such an abnormal de
Yelopn1ent of a few plants at the expense of the many,. In fact, 
"·ithout intending to do so, he invites attack from their insect enemies 
"'l1ile ofl'ering no protection there£ron1. 

The a.dYance of the white man across the country from east to west, 
"·ith the opposition offered by the dusky aborigines, :furnishes some 
of the most interesting pages of American history; but it is the insect 
problen1 transferred to a higher sphere of life, and no one has eYer 
thought to lilren the In<lian outbreak to a hailstorm or to a ~Iay or an 
.. \.ugust frost. The white man killed or drove out the Indian, because 
he ~ranted the land on whicl1 to grow grain and fodder crops to feed 
himself, his family, and his domestic animals. The insect attacks 
these crops because the \Vhite man has neither lcilled 11or driven it 
out, but l1a.s taken a,~ay its original food plants and given it others 
which it eats in order to escape starvation. The Indian had little 
trouble with lhe insect. 

• 

NECLIGE).T F.\.R~I .l\IETHODS FAVOR DESTRUCTIVE INSECTS. 

Farn1ers have aggravated the situation by leaving uncultivated 
areas intersprr-,e<l among their cultivated fields. These areas may be 
the n1argins of such fields, along fences or roadsides, or neglected 
pntches, 1vhich, on account of their stony soil, or perhaps throug11 
other cause.s, remain uncultivated and neglected year after year. 
N eg]ectcd Osage orange hedges ( see Pl. XXX, fig. 1), with the usual 
<'qnally neglected grass land along either side, form n1ost attractiYe 
places for the chinch bug to pass the winter, and in the West destruc
ti Ye outbreaks of this pest have been traced directly to them. In the 
East outbreak:s of the army "~orm are frequently to be traced directly 
to the den-.ely gra.;..sy roadside, fence row ( see Pl. XXXI, fig. 1), or 
neglected orcl1ard. The writer has seen whole fields of spring-sown 
oats destroyed by cater1)illars of a small moth ( C,·ambus) that 
hatched fro1n eggs deposited in the neglected ground along a fence. 
In a stud3~ of the outbreaks of grasshoppers, n1ade by two assistants, 
in ,Y'ashington, P cnn::.ylvania, and Xew York, during 1908, it was 
found that these insects in,ariably originated in neglected patches 
in cul ti, n tetl fields or else in the ,vaste lands in the near ,icinity o-f the 
border~ of :suc:h fields, and the young fed there until they were able to 
1uakc their "·ay to the crops (Pl. XXXII) . .As a rule the farn1er 
!:ice1ns not to understand that in all of these instances he has the enemy 
of his crops concentrated in these areas and can fight them there to a 
greater advantage than l1e can possibly do after they ha,e beco111e 
,Tinged und widely . pren<l in his n1eadows and grain fields, and he 
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pays no attention whatever to them until after the pests l1ave got 
beyond control, when he suddenly awakens to the extent of his trouble 
and writes either to this Department or to his experiment station for 
instantaneous relief, which can then seldom be afforded him. 

SOURCES FROpl ,vHICII DESTRUCTTI'E INSECTS HA VE ORIGINATED. 

Having shown that the farmer, in his efforts to provide food for 
the people of his o,vn country, as well as many in foreign lands, has 
himself brought about the present conditions relative to insect ravages 
amo11g his crops, it will now be necessary to point out some contrib
uting factors before taking up the question of the kinds of insects in
volved. It so happens that, Indian corn excepted, all of our cereals 
and cultivated forage plants were, at one time or another in the 
early days of settlement, introduced from the Old World. It was but 
natural that the first settlers should bring seeds and grains from their 
trans-Atlantic homes, and that they should bring also hay and straw 
as packing for their domestic utensils. 

In the seeds and grains have been brought also a number of destruc
tive insects infesting them, which have thrived and spread over the 
country, many of them attacking not only the seeds and grain in store, 
but also the grain fields to which they have escaped before harvest. 
With the straw or grass packing have come also a number of species 
of very destructive insects, and these, too, have escaped to the fields and 
spread out over tl1e country, attacking and destroying cereal and for
age crops, becoming as bad as in their native country, or even worse. 
Thus it is that the farmer has at present two lcinds of insect pests 
with which to deal: One class composed of native insects forced to 
change their food from the native to the introduced grass plants and 
grasses, and the otl1er class composed of insects introduced accidentally 
,vith these plants in some form or other and in or with articles of in
ternational commerce. 

To these two classes the farmer may assign the insect pests of his 
crops; and, as has been shown, both have arisen from acts of his own 
or of his ancestors. For the enormous increase in numbers of these 
insects, l1e has only to thanlc his efforts to increase the acreage of the 
food plants that l1e annually provides for them, witl1out, at the same 
time, putting forth any efforts to counteract the increase of the insects. 

The prime causes tl1at result in insect depredations being such as 
have been shown, it necessarily follo,vs that the farmer must haYe 
some know ledge of the nature of these pests before he can hope to 
overcome tl1e effect upon them of the advantages that his farming 
operations have given them. The first thing that he should under-
8tand is that the number of insects that actually destroy his crops is 
con1paratively small, wl1ile the number engaged in l1olding the1n in 
cl1eck is enormous. 

' 
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PLATE XXX. 

FIG. 1.- A ROAD BETWEEN Two FARMS WITH NEGLECT ED HEDGES ON E ITHER SIDE, 
AFFORDING AMPLE P ROTECTION FOR DESTRUCTIVE INSECTS D URING W INTER. 

FIG. 2.-ROAD WITH W ELL-KEPT H EDGES ON E ITHER SIDE, ALL VEGETATION BETWEEN 
CLOSELY M OWN OR PASTURED. 

[This affords the least pos;.ible protection for destructive insects during wiuter.] 
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P LATE XXXI. 

..... . . 

FIG. 1 .- P OORLY KEPT ROADSIDE W ITH R AIL F ENCE O VERGROWN WITH B RAMBLES, THUS 
AFFORDING P ROTECTION FOR LARGE N UMBERS OF DESTRUCTIVE INSECTS D URING 
WINTER. 

FIG. 2.- A W ELL-KEPT ROADSIDE, OFFERING THE L EAST PROTECTION POSSIBLE FOR 
D ESTRUCTIVE INSECTS. 
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RELATIVELY SM..::\.LL PERCENTAGE OF DESTRUCTIVE INSECTS. 

Probably not 5 per cent of the different }rinds of insects that in
habit a farm are injurious, while many times as many are the far1n
er's friends, because they are engaged in destroying· the pestiferous 
011es. In fact, the two prime elements in restraining insects are their 
natural enemies and unfavorable weather. It must be remembered, 
ho,.,ever, that weather affects both friends and foes. Probably many 
outbreaks of insects are due not to \\'eather conditions especially 
favorable to the pests, but rather to those conditions fatal to their nat
ural enemies ; relieved of the restraint exercised by their enemies, the 
species at once develop in 1nyriads and destroy the crops of the 
farn1er. 

DESTRUCTIVE INSECTS OLASSED ..::\.CCORDING TO )iETHODS OF FEEDING. 

Destructive insects may be divided into two classes, according to 
the nature of the mouth parts. This is especially important from an 
economic point of vie,v. 1.'he grasshopper, being provided with jaws, 
can be killed by poisons. The chinch bug, with a sucking mouth, can 
not be killed by poisoning. The first eats its food, as do the higher 
animals, while the other sucks the sap from plants, as a mosquito 
sucks blood, and poison applied to the surface does not go into its 
food at all. The so-called " green bug" feeds by sucking and conse
quently can not be killed wit.h poison. If the farmer will watch an 
insect for a few minutes, to see whether it gnaws its food or sucks 
the juices, he will learn ,vhether or not he can poison it. 

:i\IETHODS OF REPRODUCTION AMONG DESTRUCTIVE INSECTS . 

. J.\,fost insects hatch from the egg as larvre or" worms," having jaws 
and gnawing their food; but others, like grasshoppers and chinch 
bugs, hatch out as s1nall" baby" insects which feed and grow to their 
full natural size. In the case of those young which are wormlike 
and hatch from the egg, the worms feed and grow in size, and when 
they change to the fully developed insect they are as large as they can 
become. Indeed, in many cases all of the feeding is done in the worm 
stage. Thus, the H essian fly ( fig. 3) itself is not known to feed at all. 
The army-worm moth (fig. 4) is as big when it comes from the chrys
alis as it will ever be, and the only food it can possibly take is the 
nectar from flowers, and it is not known to take even that. So, then, 
in case of cutworms, army worms, the H essian fly, joint-worms, and 
many others, the adult insect is harmless. In fact, many of them do not 
feed at all, the feeding and gro,ving period being confined wholly 
to the larval or worm stage of development. The male insects die 
soon after pairing, and the females as soon as they have deposited 
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their quota of egg~. Insects do not survive througl1 a ~eries of years and 
lay eggs year after year, as fowls and other birds do, but ,,hen their 

single supply of 

I 
f 

I 

FIG. 3.-'.l'be Hessian tly t.llauctiola dcBtn,ctor) : Adult 
female. )!uch l'nlnrged. (Author's illustration.) 

eggs i::; exhau::sled 
they die. The egg
laying period 1nay 
be prolonged, l1ow-. 
ever, covermg many 
clays, or even a 
111 on tl1. ,,Tith the 
so-called" green 
bug," To31op'tera 
yra1ninu1n (fig. 5), 
and other aphides 
1·eproc.luction is car-
1·ied on in two ,,ays. 
The young hatching 
f ron1 over-,vintering . . 
eggs 1n spring are, 
all of them, females, 
and ,vhen thev be-• 
come full-grown, in 
a bout a ,veek, they 

give birth to tl1eir young, whicl1 are al::;o all females; and this goec:: on 
generation after generation until late sum1ner or :fall, ,,·lien son1e of 

the young that are born 
grow up fen1ales and 
others n1ales, but the fe-
1nale produces eggs in
stead of young. Occa
sionally she will do both, 
first giving birtl1 to sev
eral young and thrn tlc
lJositing eggs. })reci::;ely 
as witl1 exclusively egg
laying insects, they pro
duce but a single genera
tion and then perisl1. 
The ti1ne required to pro
duce their young 1nay be 
})rolongecl, but. once their 
~ingle supply has become 
exhausted they soon die. 

a 

PIG. 4.-Army worm (H elio11llila 1111i111111cta) : a, 
.\dult moth or wllh·r; b, l3rvn or army worm, 
with eggs of tacbinld parasite on back; c, pupa. 
Slightly enlarged. (Autbor·s illustration.) 

This double n1ethod of reproducing 
conuuon, }10,,..ever, and the far111er i::; not 

a1nong insects 
likely to haYe 

is not 
to deal 
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,Yith it except in cases of the "green bug" and "lice" on the 
root8 of corn. 

TIIE TI:\IE OF OVIPOSITION A~IONG DESTRUCTIYE INSECTS. 

In the case of many insects witth which the farmer has to deal, the 
<>ggs ai-c deposited in spring or early summer, but the life history of 
the difl'erent kinds starting thus may differ greatly. In the case of 
the Hessian fly the eg·gs hatch within a week, and there is more than a 
single generation before winter, which is passed in an almost fully 
d0veloped stage, only a few warm days in spring being required to 
bring out the flies. In the case of the white grub, or "gTubworn1," 
the eggs are deposited in June in the northern parts of the country, 
hatching in about a month, but it is g·enerally believed that the fully 

a C 

FrG. 5.-The spring grain-aphis or "green bug" (Toxoptera ora1ninum) : a, Wingless fe-
male; b, la1·va; c, pupa. Much enlarged. (From rergande.) 

developed insect does not appear until two years from the following 
spring. The development of the wireworm is practically the same. 
,\

1

ith the clover-leaf weevil (fig. 6), eggs are laid about the same time 
a::: those of the Hessian fly, but there is only a single generation, and 
the insect passes fully three-fourths of the year as an adult. ,Vith 
the ,vestern corn root-worm, Diab1·otica longicornis (fig. 7), the eggs 
are laid during September and possibly early October, but they do 
not hatch until the following May. In the case of the southern corn 
root-,-vorm, D. 12-punctata (fig. 8), the fully developed insect passes 
the T\' inter and deposits its eggs in early spring, but the young from 
these develop to adults, so that there is another generation during 
sun11ner. It is essential that the farmer understand these facts, else 
he is likely to apply repressive measures at the wrong season of the 
)·ear or, indeed, after the insect has done its destructive work and 
escaped. Fron1 July to the following June, the time ,vhen the female 
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deposits her eggs, tl1e wheat joint-worm, Jsosoma tritioi (fig. 9), is a 
small, helpless worm, generally in the stubble left in the fields at 
harvest. In otl1er words, for more than ten 1nonths of the year it is 
at the mercy of the farmer, and be, knowing this, is in a better posi
tion than anyone else can possibly be for devising practical means of 
destroying the pest before it has matured and flo,vn a,~ay to other 

fields. 
INSECTS HIBERNATING ABOVE GROUND. 

Insects hibernate or pass the winter either above ground as adults, 
young, or eggs, or below ground as eggs or in the process of develop~ 
ment. If they overwinter above ground as adults they usually 

C 

Fro. 6.-Tbe clover-leat' weevil (P11yto1wmus punctatus) : a,, Egg; b, b, b, b, !nrvre !eed,!ng; 
c, recently bntcbed larva; a, bead of same from beneath; e, jaw of same; !, cocoon: 
U, meshes of cocoon; h, pupa; i, beetle; ;, same, In outline; 1•, same, dorsal view ; T, 
tarsus of beetle; m, antenna of same. Only b, f, i-, natural slze; others more or Jess en

larged. t11'rom Riley.) 

seek out, in the fall, grounds covered witl1 matted grass or fallen 
leaves, brush piles or similar places, shocks of corn fodder left 
standing in the fields, old stra,v or hay stacks, and the overgrown 
,vaste lands along rail and hedge fences. (See Pl. XXXI, fig. 1.) If 
in the worm or larval stage, their wintering place is more often within 
the stems of tl1e plants they destroy or injure. The ,vriter l1as traced 
a disastrous outbreak of the chinch bug in wheat to neglected patches 
of ,voodland lying adjacent, and less destructive outbreaks, also in 
wheat, to bugs hibernating in outstanding shocks of corn fodder. 

I 

I 
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Attention has already been called to the danger likely to result from 
chinch bugs wintering over among the fallen leaves and matted grass 
along Osage orange hedges on the western prairies, where there are 
no woodlands to off er protection. 
phagus funebris (fig. 10), a 
very destructive enemy of 
both clover and alfalfa seed, 
winters over in the heads of 
both plants growing along 
roadsides and along fences. 
Neither of these pests, which 
cost the farmer in some in
stances the greater part of 
his seed crop, could breed if 

The clover-seed chalcis, B rucho-

these places were burned 
over or grazed off in sum
mer and fall. The clover-
flower midge, Dasyne1.1,ra le

FIG. 7.-Western. corn root-worm (DiabroUca 
lotigicornis) : a, Beetle; b, larva or root-worm; 
c, enlarged leg of same ; d, pupa. All en
larged; c, more enlarged. (From Chittenden.) 

guminicola, also breeds in the heads and winters in the matted grass 
and rubbish on the ground, but this pest can not breed in these places 
if clover is not allowed to grow there in summer and fall. ( See PI. 
XXX, fig. 2; Pl. XXXI, fig. 2.) The timothy joint-worm breeds in 

f 

a 

b 
FIG. 8.-Southern corn root-worm (Diabrofica 1~pun,c

tata) : a, Beetle; b, egg; c, larva ; d, anal segment of 
larva ; e, work of larva at base of cornstalk ; f, pupa. 
All much enlarged except e, which is reduced. (Re
engraved after Riley, except f, after Chittenden.) 

the stems of this grass 
growing on t h e s e 
waste lands, winters 
over in the stems, and 
the full-grown in
sects escape to the 
field and d e p o s i t 
their eggs the follow-
• 1ng summer. 

FENCES AS PROTECTION 

FOR INSECTS. 

Of all forms of 
fence the zigzag rail 
fence ( Pl. XXXI, 
fig. 1), with the usual 
growth of b r u s h, 
brambles, and grass, 

offers the greatest winter protection for destructive insects. I-ledges 
harbor nearly as many, while a stone wall is almost as bad. The post 
and woven wire fence (Pl. XXXI, fig. 2) offers the least protection. 
If these ,vaste places are kept cleaned up the danger will be obviated, 
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and for keeping down the vegetation thereon there is nothing to con1-
pare with a flock of sheep. Given the range of the fields in the fall, 
they will graze off this protection for insects and return a profit to 
the farmer. This applies more especially in the East, where tl1e 

Fro. 9.-Isosoma tritici: Adult of the joint-worm. Much enlarged. (From IIoward.) 

native grasses l1ave given way to bluegrass, ,,hich • does not burn 
readily, as it remains green, and can be grazed off in late fall or early 
winter by horses or cattle. West of the Mississippi River burning 

over is more practicable 
than in the East, but both 
measures are efficient in 
breaking up these extensive 
breeding and hibernating 
grounds for many destruc
tiYe insects. Burning over 
in early winter, where this 
can be done, is almost 
equally effective in destroy
ing all dead grass stems 
containing insect larvre. ...:\. 

FtG. 10.- The clover-seed cbalcls (BruchophaqtU I k f h t 
funcbri8} : Adult female, much enlarged; an- we 1- ept arm as a grea er 
tennn of tbe male at left, more enlarged. (Au- significance from an insect 
thor's n1ustratlon.) point of view than most 

people even suspect. Wbat has been stated relative to fences '"ill 
apply with especial aptness to roadsides, as the ,vriter knows fro1n 
long years of experience and operation on nearly 2 miles of roadside 

of his o"'n in the ~fiddle West. 
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INSECTS HIBERNATING BELOW GROUND IN \VASTE PLACES. 

Thel'e are a considerable number of insect pests, and some of the 
'\Yorst. ones, too, that winter below ground

1 
and hence no amount of 

burning over or pas
turing the surface will 
have any effect what
tYe1· upon them. 

FrG. 11.-Rocky Mountain grasshopper or locust (Melan
opl1,s spretus) : a, a, a, Females in different positions, 
ovipositing ; b, egg pod extracted from ground, with 
the end broken open ; o, a few eggs lying loose on tbe 
ground ; d, e show the earth partially removed, to 
illustrate an egg mass already in place and one being 
placed ; f shows where such a mass has been covered 
up. (After Riley.) 

<¾ras,;;hoppers deposit 
their cg gs in the 
ground in summer (fig. 
11): and these eggs 
remain in this position 
u n t i 1 tl1e following 
snmn1er. Eggs are not 
placed in the ground 
in cul ti va ted fields, 
"' here c u I t i v a t i o n 
"To u l d destroy them, 
but in the ground that 
is never molested, sucl1 
as roadsides, fence 
rows, rocky knolls, the 
Lorders of woods and the sides of open ditches, and from such places 
the young, as soon as they are large enough to travel, make their way 
into the adjoining fields of grain, grass, or alfalfa. But the trouble 
is not always with the grasshoppers. The young of blister beetles 

C e 

a J g 

Fie. 12.-8tripoo blister beetle (Epioauta i·ittata) : a, Female beetle; b, eggs; c, triun
gulin lar,a; d, second ot· caraboid stage; e, same as f, doubled up as in pod ; f, scara
breoid stage; g, coarctate larva. All except e enlarged. (b, g, After Riley; a, from 
Chi ttcnden.) 

(fig. 1
9

) feed on the eggs of grasshoppers in the ground, and ,,e 
n1ay be reasonably sure of finding these grublike creatures below 
ground in great nn1nbers ,,here there are grasshopper eggs in ex
cessive abundance. But while the young of the blister beetles n1ay 
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destroy the eggs and thereby prevent an outbreak of grasshoppers, 
the beetles themselves are likely to develop here in myriads and de
scend t1pon and destroy adjoining fields of either alfalfa or potatoes, 
until they are almost as great a pest as the grasshoppers themselves 
would have been. Now, the farmer ought to know these facts and 
watch these waste lands. If young grasshoppers appear there in 
abundance they can be disposed of, then and there, by the use of the 
Criddle mixture or the poisoned bran a placed on the ground where 
the insects can get it, and not only will a grasshopper attack on his 
adjacent fields be evaded, but also perhaps a later invasion of blister 
beetles. If he saw a hawk trying to kill his chickens or a dog killing 
his sheep, probably nothing but poor marksmanship would save 
either one of these; but usually he allows the still more destructive 
insects to develop and overrun his fields, at a loss of more or less 

of his crop. 
The clover root-borer, Hyla8tinus obscurus (figs. 13 and 14), which 

burrows in the red clover, often destroying whole meadows east of 
the Mississippi River, winters over in the dead and damaged roots 
below ground. In spring it makes its way forth and escapes to the 
fields to lay its eggs in plants not yet infested. These eggs hatch to 
minute grubs, which destroy the roots by eating them through. One 
of their favorite breeding places is in such waste lands, and there they 
constitute a continual menace to the adjacent clover meadows. 

INSECTS HIBERNATING BF:LOvV GROUND IN PASTURES AND MEADOWS. 

Tl1ere are several groups of insects that hibernate below ground 
in pastures and meadows, and among them are some of the most 
grievous pests of the farmer. The three most important are cut-
worn1s, wireworms, and white grubs. 

CUTWORMS. 

Cutworms, of wl1icl1 there are many kinds, are the young of heavy
bodied, usually more or less dusky-colored, moths or millers that 
hover about the lights during hot, muggy nights in June and July, 
especially when a storm is threatening. Indeed, this habit has won 
for them in some parts of the country the common name of " candle 
flies." The habits of these cut,vorms are very much alike, and for 
practical purposes they may be here considered as one. The eggs are 
deposited in summer by the moths or millers, and, as they are pri-

a Criddle mixture is made by mixing 1 pound of Paris green with 5 ordinary 
pailfuls of horse droppings, moistening this witb about a half pailful of water 
in wbicb 2 pounds of salt has been dissolved. 

Poison-bran mixture is made by mixing 1 to 1½ pounds of Paris green with 100 
pounds of wbeat bran, moistening tbis with sweetened water to the consistency 

of a stiff dough. 
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marily grass f~eders, these eggs are generally placed in grass lands. 
In fact, this is the only way that the mother insect can protect her 
offspring-by placing her eggs where the young 
hatching from them will be the most likely to 
secure the proper food supply-for before the 
eggs hatch she will have died. 

The young hatching from these eggs begin to 
feed and increase in size, becoming partly grown 
by late fall, usually descending below ground 
and remaining there in a dormant condition. 
With the advent of spring and warm weather 

FIG. 14.-C lo v e r root, 
showing work of the 
borer Hvlastinus ob
scu,-us. Slightly en
larged. (Original.) 

they become active again, 
ascending to the surface 
of the ground and feed
ing· as they did t he pre
vious fall, only more 
ravenously. Hence, 
there are, as will be ob

FIG. 13.-Clover root
borer (Hvlastin11,s 
0b8CUrtt8) : Adu 1 t 
insect. Natural size 
at right. (Author's 
illustration.) 

served, as many of these cutworms in the 
fields in the fall as there are in spring, or even 
more, though the farmer seldom observes 
them at all in the fall. Thus it is that grass 
lands of long standing are the worst infested 
by these pests in spring, and the most serious 
loss to the farmer by reason of cutworms 
takes place when he attempts to change from 
grass to grain, more especially to a crop of 
corn. A corn crop suffers worse from these 
ravages, because it is grown more sparingly 
on the ground and the individual plant there
fore becomes more important, and, besides, 
the tender, succulent plants are in the best 
possible condition to afford the most attract
ive food at the time when this is most essen
tial to the life of the partly grown, famishing 

• cutworms. · 
During a few weeks these cutworms con

tinue to feed, after which they burrow into 
the ground for an inch or so and there con
struct earthen cells, in which they transform 
to adults and make their escape. Now, the 
farmer can be sure of the stage in which 
these pests are to be found during the entire 

year; hl3 may inspect his farm and decide with reasonable exactness 
just where they are, for their occurrence in grass lands is as natural 
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as it is :for water to flow down hill, and his "'hole effort should be 
to render these conditions as unnatural as possible. He n1ay break 
up the grass lands in stunmer to destroy the food supply of these 
young cutworms in the fall; l1e 111ay break up tl1e ground very late, 
nfter tl1e underground cells l1ave been forn1ed, tl1us exposing the1n 
to tl1e inclen1ent "·eatl1er of winter; l1e may cultivate the lan<l early 
in spring to con1plete tl1e destruction of the food supply of the worms, 
and he may destroy tl1em by delaying his planting until they have 
perished of starvation. If allowed to live out their natural life the 
"'orms do their destructio11 and reacl1 full gro,vtl1 by n1iddle to late 
l\Iay, when they descend just below the surface of the ground, again 
construct cells in the eartl1, and pass into a stage requiring no food, 
and no amount of treatment is likely to affect them. In a few weeks 
t11e n1otl1s ernerge fron1 the ground and wander about, selecting suit
able places in whicl1 to lay their eggs. It "·ould seem that every 

f$lrn1er ought to 

' - - . -- - -
--~-.:.. _ _.,_ _...,, - --- -

- - -=-::: -- --:;:-.-::- -- - -"'""-~ 

recognize tl1ese jn
sects at sight, but 
frequently one "\vill 
be told that hot 
days kill the cut
worms because they 
"bust open" when
ever tl1e weather 
gets hot. 

7/.,; // Now, this insect 
--'=~=V~ that bursts open is 
ff.ft not a cutworm but 

F1a. 15.-'l'lpula, 01· crane-fly, emerging from the pupa skin. tlie pupa of a large 
About natural size. (Original.> 1naggot, and the 

fully developed 

adult is not a n1oth or n1iller but a large fly. Tl1e fly is known 
to scientists as a tipulid fly or crane-fly (fig. 15), the con11nonly 
applied name being daddy-long-legs. In England the 1naggots 
are called leather jacl{ets. These flies deposit their 111inute black 
eggs in grass lands a11d also, in this country, in clo,er fields. 
These eggs hatch out minute 1naggots whicl1 becon1e partly grovfn 
by tl1e time cold weather begins; they then lie dorn1ant in the soil 
until early spring, becoming again active and :feeding upon the roots. 
"\V11en fully grown these maggots go into the pupal or nonfeeding 
stage, and wl1en tl1e flies are about to en1erge, which is usually about 
tl1e beO'innino- of hot weather, tl1ese pupre push tl1emselves up,Yard 
partly O out of. tl1e ground, burst open, and the flies escape. This is 
,vhy farmers claim the cutworm bursts open ,vhen the weather begins 
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to get hot. T11ese maggots are destructive to clover and also to 
grasses, doing damage which is frequently charged up to "winter 
killing," and if badly infested clover lands are broken up late in the 
fall and sown to wheat, the wheat is sometimes destroyed, in March, 
by the maggots. Here is a case in whicl1 the farmer ought to know 
the difference between these maggots and cut,vorms, because a prac
tical repressive 1neasure applied to cutworms is worse than useless 
in case of these 111aggots. 

\V HITE GRUBS. 

The second group of destructive insects with which the far1ner 
should be familiar is the white grub, L achnosterna, or grub-worm, 
as it is so111etimes called. There are numerous kinds of these grubs 
attacking grains and grass crops, all having much the same hµ,bits, 
to some extent resembling those of cutworms. The fully developed 
i1}Sects are, l1owever, very, different, being, instead of moths or millers, 
large, brown, hard-bodied beetles commonly known as May beetles 
or June bugs. These names are applied to them in different parts 

b 
Fie. 16.-May beetle (Lachnosterna a,·cuata) : a, Beetle; b, pupa; c, egg; d, newly 

hatched larva; e, mature larva or grub; f, anal segmsnt of same from below. 
a, b, e, Enlarged one-fourth; c, cl, f, more enlarged. (From Chittenden.) 

of the country on account of their abundance during either one or 
the other of these months. They sometimes swarm about trees in 
the evening twilight, making a low murmuring noise, frequently 
being attracted by the evening lamps, and come bumping and hum
ming about the windows. The different stages of development are 
f-ho"·n by the accompanying illustrations (fig. 16). 

The eggs are deposited in the ground among the roots of grass in 
late May or June. These eggs are round, white, and about the size 
of bird shot. They hatch in about one month, and the young grubs 
feed upon the roots of grasses until cold weather, when they burrow 
down :into the soil and pass the winter, coming near the surface with 
the warmth of spring. Here they feed throughout the summer and 
in fall go down into the ground again and pass the winter there. 
Coming near the surface again they feed as before until late May, 
in the Northern States, when they go down into the ground again and 
construct an earthen cell wherein they transform to the fully de-

I ' I 
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veloped 1:5eetles, and the following spring 1nake their way up and out 
of the ground. It thus follo,vs that these grubs do no injury the first 
year and very naturally are more easily killed by cultivation. Gen
erally it is not until the summer and fall of the second year that they 
begin to destroy the grass or sod to any extent, while the third year 
they do their greatest damage, especially if the ground is now broken 
up and planted with corn. 

As a matter of fact, the beetles are not attracted to new lv seeded ., 

grass lands in their quest for a favorable place to deposit their eggs. 
True to her instincts, the mother beetle will select fields more densely 
grown over with grass. v,r e know this because it is the older grass 
lands that suffer most from the ravages of these grubs. If, therefore, 
the farmer will so rotate his crops as to allow but two consecutive 
years in grass, it will readily be seen how the ravages of these pests 
may be avoided, because, with little likelihood of l1is grass lands be
ing damaged the first year standing, and the breaking up of the two
year-old sod in the fall of the second year being exceedingly fatal to 
the grubs that have l1atched from eggs only a few months before, 
there will be few or none to attack the young corn the follo,ving 
spring. This measure has the advantage of being practical where 
crop rotation can be carried out, and it will work out in practice as 
well as in theory. It is usually in the case of old pastures that are 
broken and planted with corn that the greatest injury is sustained. 

In protecting the corn crop the farmer must bear several things in 
mind. If he breaks the sod in midsumn1er and throws the grass roots 
up to the hot sun and wind, the food supply of tl1ese grubs will be de
stroyed ; if he breaks very late, after the grubs have gone into wi11ter 
quarters, he destroys these to some extent and renders the conditions 
ver:y unfavorable for tl1e remainder. If he allows no vegetation to 
start on tl1e land in spring until late, say the last of l\1ay in the lati
tude of northern Ohio, Indiana, and Illinois, and in Iowa, the ,veaker 
grubs will be starved and the oldest will have passed out of the de
structiYe stage and thus the corn plants will escape destruction. In 
case of hillsides, "'here the land washes easily, summer or fall break
ing is to be a voided as much as possible. Here it is best to break the 
sod very late in spring, say after May 20, for the latitude just indi
cated, and plant the cor11 imn1ediately. This plan will eliminate the 
oldest of the grubs, as these will have passed into the nonfeeding stage, 
while the roots in the overturned sod Virill suffice to keep the ren1ainder 
supplied with food until the corn has generally become too far ad
yanced for them to injure it. In all of this the farmer has sin1ply 
been so sl1aping his agricultural metl1ods as to render his fields as 
nearly uninhabitable for the pests as possible, but he never can ac
complisl1 this without a knowledge of the conditions best suited to 
their necessities. 
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WIREWOilMS, 

Wireworms are the offspring of click beetles, and though they 
differ radically in appearance from the white grub, in all stages of 
development, these pests n1ust be managed in much the same manner, 
because of very similar habits. They frequent the lower lands. Both 
the worm and the adult insect are shown in the accompanying illus
tration ( fig. 17). 

CORN BILL-BUGS. 

In the corn bill-bugs we have a different life history and a varia
tion in the nature of attack, but agreeing with the foregoing in that 
they are the result of long-standing timothy and other grass fields or 
swamp lands. Primarily, they 
are not corn insects at all, but, 
owing to the agricultural meth
ods in vogue among many farm
ers, they are forced to attack 
the cereal in order to escape 
starvation. One of these so
called bill - bugs which attacks 
timothy is Sphenophorus vena
tus. It has no common name 
and is hardly distinguishable by 
the unscientific from several 
other species. This does not 
matter, ho,vever, as what may 
be said of one will apply to the 
others. The nilly developed 
beetle is illustrated in figure 18. 
It is small, black, with a long 
snout, at the end of which are 
the n1outh and_ jaws. 

a, 

a, b 

FIG, 17.-Tbe common wh-eworm (Melano
tus comniunis) : a, Adult or beetle; b, 
larva, or wireworm ; c, anal segments of 
same, more enlarged ; d, pupa. All en
larged. (Original.) 

In late 11ay or early June the 
:female gna,,s a minute hole in the stem of timothy, usually just above 
the bulbous root, i.J1 ,vhich she places a small, elongated white egg. 
This egg hatches to a robust, white grub with brown head and jaws. 
Though working upward in the stem while young it later burrows 
down,vard into the bulbous root, feeding· on the substance thereof 
and leaving the cavity thus made filled with excrement and bits of 
stem, that when dry become a compact powder. Although this worlc 
is usually done too late to affect the growth of the stem or the hay 
crop, the feeding goes on in the stubble after the hay has been re
n10,ed; the roots are killed, sending up no aftermath, and the dead 
stubble may now be easily pulled up. Sometimes patches including 
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several acres are killed out in this way. When the grub has become 
full-grown, it leaves the stem and works its way into the s~rrounding 
soil, where it constructs a cell and in this it develops to the beetle. 
This does not, however, leaYe the field, but remains until the following 
spring. If the field is allowed to remain in timothy the insects go 
through the san1e operation the following year and the damage is 
usually n1uch greater. Finally the farmer decides that something is 
the matter and breaks up his meadow, generally in April, and plants 
his corn early in May. 

About the tin1e the beetles are casting about for son1ething to eat 
and plants in which to lay their eggs, the timothy l1as been exter1ni
nated, the young corn has made a sufficient growth, and the plants are 
punctured by the beaks of the pests, the leaves being riddled with 
holes. Frequently whole fields are destroyed at this ti1ne and replant-

ings are also ruined. In 
this case a fresh supply 
of food has been offered 
just at the time when 
the insect was in the 
1nost dire extremity, and 
nothing could have been 
better devised to supply 
its immediate needs. 

' Fall plowing, spring 
cultivation, and a small 
delay in planting would 
have prevented the de
struction, as the insects 
would either have per
ished or been driven out 
of tl1e field. 

Fie. 18.-Timotby bill-bug (Splle11ophonts vcnatll8) : 
a, .Adult, or bill-bug; b, egg; c, larva ; d, work in 
timothy stem. a, o, considerably enlarged; b, 
greatly enlarged; d, about natural size. (Original.) 

A similar but larger species of the qill-bug, Sphe11opho1·us mqualis, 
is in nature a perfectly har1nless creature. It inhabits swa1nps and 
1narshy lands, feeding on reeds and rushes, breeding in the bulbous 
root of Scirpus, a reed with ·a three-cornered stem (fig. 19). But 
as soon as the attempt is made to reclaim these s,van1p lands and 
grow a crop of corn on this land trouble begins. In at least four 
cases out of five the· effort will be made to grow a crop of corn on 
this land in the process of reclamation and before tl1e original swan1p 
yecretation has been destroyed, and in very many of these cases the 
cr~p will be ruined by the punctures of the beetles, made either for 
tl1e purpose of laying their eggs in the plants or for obtaining food. 
If rye ,...,ere to be sown as the first crop, and the plo,ving so timed as 
to destroy the natiYe s"vamp flora, the loss could be easily avoided. . 
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INFLUENCE OF WEATHER. 

That insects, both injurious and beneficial, are much influenced 
by the weather is well known, but frequently this influence is quite 
the contrary to what is comm.only supposed. Excessively cold 
,veather in winter is often said to be fatal to insect life, but this is 
only in part true. In the northern parts of the country severe win
ters are not necessarily fatal to hibernating insects, provided the low 
temperature is continuous. Here it is the occasional radical chang·es 
from warm to very cold that are fatal, continuous cold being, if 
anything, rather favorable to insect life. As we proceed south
ward, however, this condition changes, as in the warmer sections 
insects are not fitted to withstand such abnormal conditions and are 
more rarely able to 
survive extraordinarily 
low temperatures, and 
,,hen seasons with such 
low temperatures occur 
they are n1ore or. less 
fatal to many forms of 
insect life, though not 
to all. In the northern 
sections, then, what
e,er the farmer can do 
to accentuate the ef
fects of exposure and 
changes in te1nperature 
\Yill be to his advan
tage. If matted gTass, 

a 

FIG. 19.-Corn bill-bug (Sphenophorus requalis) : a, 
Adult or beetle, enlarged ; b, work of bill-bug in roots 
of rush (Scirpus), natural size ; c, larva, enlarged. 
(Author's illustration.) 

fallen leaves, and rubbish are cleared away in the fall, such insects 
as hibernate abo,e ground are driven to quarters less protected from 
these sudden changes and from the cold, drenching rains. If such 
places are burned over in late fall or winter, either i11 the North or in 
the South, myriads of insects are destroyed, and thus the fatalities of 
winter are much increased. Thus it is that, with insects only partly 
developed and passing the winter below ground in earthen cells, if 
their winter quarters are broken up or rendered more exposed to 
sudden changes of temperature or to drenching rains, by fall or 
" ·inter plowing, the mortality will be increased. . 

For the same reason an exceptionally early winter is fatal to many 
insects because it catches them unprepared. One of the best illus
trations of this fact is afforded by the Hessian fly. An exceptionally 

1-67563-YBK 1!)03--25 
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early winter finds millions of the maggots not sufficiently advanced 
to withstand the winter, and if caught in this condition they perish. 
On the other hand, a prolonged warm autumn, espe~ially if extend
ing into early winter, enables these millions of young to become so 
advanced in development as to be able to live through the severest 
winter. A prolonged cold, wet spring is very favorable for the in
crease of some of our most destructive insects, not perhaps because 
they flourish best under such conditions, but because their natural 
enemies are kept inactive, and released from this restraint they 
suddenly jump, as it were, into destructive abt1ndance. Whenever 
there occurs one of these cold, backward springs there is always more 
or less trouble from attacks of cutworms, ar1ny worms, and various 
kinds of aphides, or "plant lice." There will probably never be a 
serious outbreak of the "green bug," Toxopte1·a graminum, except 
during a cold, backward spring preceded by a mild winter, especially 
in the South. · 

The effect of drenching rains is perhaps most pronounced on the 
cl1inch bug. The fully developed chinch bug will withstand almost 
any amount of rai11, but when hatching from the egg a drenching 
rain is fatal to the very young. In fact this is probably by far the 
most powerful element of restraint governing the fluctuation of this 
pest in numerical strength and destructiveness. So true is this tl1at 
it is impossible to predict an outbreak even a few weeks in advance of 
its coming. As illustrating this point, myriads of young may develop 
in the wheat fields, some little damage may be done, and the young 
may all reach full development, thus indicating trouble in that section 
another year. But these bugs lay their eggs in late summer and die. 
If, when these eggs are batching, there is a period of dry weather, they 
will increase greatly and go into winter quarters in vastly greater 
numbers. But if, during the few weeks while these eggs are hatching, 
there are frequent drenching rains, most of the young will be lrilled 
and all danger of this outbreak the next year, so apparent a few 
weeks before, will have disappeared. Indeed the matter may go even 
further and the fall brood go into winter quarters in numbers suffi
cient to render an outbreak in the wheat fields the following year 
just before harvest seem inevitable. But tl1e ,vintered-over bugs lay 
their eggs in late spring and then die. Now, just at this critical point, 
when there are millions of eggs to the acre in the fields, and these 
eggs begin to hatch, there come drenching rains and the young are 
killed to such an extent that there are not enough left to do any 
injury, whereas had the weather during this especially critical though 
very short period been dry, the bugs would have literally swarmed 
in the fields and worked their ravages there. 



SOME THINGS FARMERS SHOULD KNOW ABOUT INSECTS. 387 

That winds have much to do with the dispersion of insects is well 
known, especially when the breeding season is at hand and the fe
males are on the wing. There can hardly be a doubt that the pre
vailing southerly winds in spring do much, in seasons of excessive 
abundance of the "green bug," to spread the pest from Texas to the 
northward and greatly aggravate its ravages there. This movement 
is of course accentuated because of the continual advance of spring 
from tl1e South northward, thus furnishing a continually fresh supply 
of food. If strong· north winds prevailed at this time and the winged 
females were driven in the opposite direction, the problem north of 
the Red River relative to this pest would probably become far more 
simple. 

The Hessian fly offers another apt illustration of the influence of 
winds. There may be in a neighborhood a field that has been very 
seriously infested by this pest, while on either side there may be 
others practically free from it. Now, at the time of the emerging 
of the females, if there is a perfect calm the flies will wander out 
from this field where they originated, in approximately equal num
bers in every direction. But if just at this critical time the wind 
blows continuously from a certain quarter, it will cause the flies to 
drift with the wind, and to such an extent may this occur that fields 
in the direction from which the wind is blowing may escape with 
little infestation, while those in the opposite direction may be over
,vhelmed on account of the carriage of the whole force of flies in 
that direction by the winds. The writer has several times observed 
fields to be seriously damaged through this cause, even where the 
owner had taken every precaution, by late sowing, to keep l1is field 
free of the pest, and so far as lay in his power succeeded, while 
another in the opposite direction, who may have done little or nothing, 
escaped with even less loss than his more enterprising fellow-farmer. 

"\Vhile all of these phenomena are perplexing, some of them even 
to those who understand the nature of the insects involved and the 
influences that direct them, very much of this obscurity and mystery 
will disappear if the farmer will only study and learn something of 
these elements with whicl1 he is and always will be obliged to deal. 
They are really not so much more complicated than those that con
front him in the different varieties of grains, all of which have sepa
rate characteristics, and will grow and act differently on different 
soils and in different localities. Nor do they differ r adically from his 
domestic animals, with which he must be familiar even to individual 
traits in some cases, notably his horses. 
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CONCLUDING REMARKS, 

Tl1ese are some of the things that an up-to-date farmer must know 
and understand in order to be able to meet and overcome the ravages 
of insect pests in his fields. 'l'hese outbreaks of insects are brought 
about, very often, by his own agricultural methods, and ,vhere this 
is the case he of all n1en sl1ould be able so to revise these methods as 
to work to the disa<l vanlage of the pests and eliminate more or less of 
these enormous losses. Ilut he can not l1ope to do this witl1out a 
,vorking kno,vledge of the habits and ,vays of living among the things 
110 hopes to control. 



PLANT FOOD REMOVED FROM GROWING PLANTS BY 
RAIN OR DEW.0 

By J. A. L E CLERC and J. F. BREAZEALE, 

Vegetable Physiological Chemists, B ureau of Chem,,i,stry. 

REVIEW OF PREVIOlTS INVESTIGATIONS. 

The relation between the ash content of the plant and the salts 
of the soil upon which it grew has long· been the object of scientific re
search. Since Lieb~g advanced the theory of the application of 
fertilizers, many inve.stigators have been led to believe that a definite 
relation must exist between the plant foods of the soil and those 
taken up by the roots of the plants and contained in the sap and 
tissues of the matured crop. 

During the sixth and seventh decades of the nineteenth century 
considerable work: on the variations in percentage and composition 
of the constituents of growing plants was accomplished by many 
German investigators, who noted that certain ash constituents of 
plants, instead of increasing gradually until the plant was ripe, 
tended toward a maximum at or near the heading period, and then 
gradually decreased until harve.st. Long before the work of the.se 
men had been published, however , Professor Norton, of Yale, had 
made the first chemical study of the oat plant at various stages of 
growth. From that time until the present, many investigations of 
plants during the growing period have been made, but the most 
elaborate work is one which has recently been published, namely, 
that of Wilfarth, Romer, and Wimmer, in which the authors try to 
proYe that a portion of the absorbed plant food is ret urned to the 
soil, i. e., that there is a translocation of plant food from the plant 
back through the sten1s into the soil. · 

It had frequently been observed that growing cereals when near 
n1aturity contained less potash, lime, mag·nesia, nitrogen, and phos
phoric acid than at the period just before heading·, the period dur
ing which great activity is apparent. Such losse.s in plant-food con
stituents were ascribed to various cause.s, but generally to a trans
location of these elements. In other wordsi it ,vas maintained that 

a This work is the result of collaboration of the Laboratory of ·vegetable 
Physiological Chemistry of the Bul'eau of Chemistry with the Office of Grain 
Investigations of the Bureau of Plant Industry. 
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these plant-food materials were returned to the soil by a physio
logical process. Sometimes, when an author found less asl1 ingredi
ents in plants at the period of maturity than at a preceding period, 
he explained the apparent loss as due to the weathering of the dead 
and wilted leaves. 

WEBMER'S CONCLUSIONS, 

In 1892 W ehmer reviewed some work done along this line by 
many of his predecessors and concluded from their data (he did not 
in this case report any of his own work) that it was quite possible 
to explain tl1eir results on the_ assumption that tl1e salts had been 
,vashed out of the dead cells by rain. His observation was certainly 
nearly correct, although based upon figures obtained by others, and 
which had been used in explaining this loss as due to a pl1ysiological 

cause. 
Notwithstanding the fact that Wehmer published his criticism in 

1892, many other investigators, and chief among them the Germans, 
have continued the old line of research and !,ave interpreted the loss 
of plant-food constituents as due to a variety of causes ; indeed some 
of their results go to show that no great loss could have taken place 
tl1rough the wasl1ing out of soluble salts by the actio11 of rain. Such 
conclusions were reached by several students who directly opposed 
the theory of Wehmer that a considerable extraction of ash constit
uents of the leaves by rain takes place. Wehmer's theory was op
posed to so great an extent tl1at it seems to !,ave been relegated to 
the background. 

In Storer's Agriculture results are given to show that the amount 
of plant food found in the matured plant represents the amount of 
plant food required by such plants. 

It has, of course, been known for a long time tl1at when hay has 
been cut and exposed to the action of rain it loses about one-half of 
its asl1 ingredients. Johnson, in his book How Crops Grow, calls 
attention to this fact, but concludes that it has not been proven tl,at 
rain exerts such a dissolving influence on the uncut vegetation also. 

That there is a very active pl1ysiological force at work in plants 
effecting tl1e translocation of plant-food constituents can not be de
nied. For exa1nple, it is a well-kno"'Il fact that s01ne plant-food 
constituents, at the ti1ne of the heading and maturing of the plant, 
are translocated from the leaves and stems to the l1ead and grain or 
seed. Some results along this line have been obtained by many in
vestigators, ,vho have generally shown that a backward flow of the 
soluble salts of the leaves to other parts of the plant takes place. 
These materials are conducted by, the sap from the leaves and stems 
into the remaining organs and there stored as reserve material for 
the next generation or growing period. 
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INVESTIGATIONS OF \VILFARTII, BOMER, AND WIMMER, 

The more elaborate work of Wil£arth, Romer, and Wimmer, pre
viously mentioned, covered numerous researches both in the green
house and in the field, with a variety 0£ plants, especially wheat, bar
ley, peas, and potatoes, analyzing their various parts at £our or five 
different periods 0£ growth, £or dry matter, starch, potash, soda, 
nitrogen, and phosphoric acid. In the case of barley and wheat 
grown in tl1e field and examined at four different periods, the authors 
noted that the maximum amount of the various substances per acre 
was as follows: Starch at the fourth or "ripe" period; dry sub
stance, phosphoric acid, and nitrogen at the third period, and potasl1 
and soda at the second period or period of bloom. Thus it appears 
that as the plant ripened it suffered a gradual loss in dry matter, 
nitrogen, phosphoric acid, soda, and potash. The loss of dry matter 
was practically inappreciable and may be mostly or entirely due to the 
fall of dried or decayed leaves. The loss of phosphoric acid is like
wise very small, thus indicating that the plant continues to take up 
this element until very late in its life history. With soda and 
potash, however, the loss is considerable, amounting to 47 per cent 
in the case of the former and to 38 per cent in the case of the latter. 
This means that after the period of bloom had passed, which was the 
period when the plant contained its maximum of soda and potash, 
the plant gave off, by one means or another, 38 per cent of its potash, 
4 7 per cent of its soda, and 23 per cent of its nitrogen. 

These authors interpret their results by assuming that "a part of 
the food constituents which were necessary for the formation of the 
various plant substances, but which were not stored up as reserve 
material, was returned to the soil on approaching maturity." This 
process of returning plant food to the soil is assumed to be purely 
physiological-that is, a downward flow of the ash-laden sap through 
the vessels of the stems and roots. 

No attempt will be made to disprove the statement that the plant 
food was returned to the soil; only the manner in which this is 
brought about is questioned. Years ago Johnson called attention to 
the fact that the mineral substances of plants exude upon the sur
face as an efflorescence and are washed off by rain. This statement, 
l1owever, applied only to the cut and injured vegetation, there being 
no data to show that growing plants also lose some of their ab
sorbed material in the same way. As before stated, Wehmer ex
plained the loss of material suffered by growing plants as due to tl1e 
action of rain, and this theory was combated by many of the later 
investigators. The loss of plant substances found by Wilfarth, 
Romer, and vVimmer was so great that Liebscher's theory (that this 
loss was due to the withering and decay of portions of the plant) 
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does not hold; for if true, there would likewise have been a cor
responding loss of phosphoric acid and of dry matter. As the loss 
noted applied to the whole plant, it was not a question merely of 
translocation (tl1ough this physiological process played a very im
portant part, as it always does, during the growth of the plant), but 
it was a question also of plant excretion. 

\VORK OF SWISS INVESTIGATORS. 

The san1e conclusions were dra\vn by Swiss investigators in their 
work: with oats. They likewise found, on analyzing the oat plant at 
different stages of growth, tl1at the total amount of mineral con
stituents in the oat plant decreased from the time of flowering
that is, after about the fiftieth day of growth. From that time to 
maturity the assimilation of plant food ceased. In fact, assimilation 
not only ceased altogether, but there "'as a decrease of total dry 
matter as well as of total ash ingredients. The decrease in nitrogen 
and lin1e was comparatiYely slight, but quite large amounts of silica, 
potasl1, pl1osphoric acid, and iron were lost. The loss of some of 
these constituents amounted to as high as 40 per cent. This is 
explained as being due to a migration of salts back to the soil, the 
same conclusion as was announced by Wilfarth, Romer, and Wimmer. 
Their results in working with the carrot plant showed, as did the results 
of ,,rilfarth, Romer, and Wimmer, that only the portion of the plant 
aboYe ground suffered any loss. The roots maintained a constant 
increase in plant constituents up to maturity, and at no time did they 
sho,v a decrease. These authors have explained their results as being 
due to a physiological process of secretion. 

LATER WORK. 

~lore recent work on sugar beets, by some Austrian investigators, 
shows that during the later period of gr0Vi1th the sugar beet loses 
appreciable amot1nts of potash and slight amounts of nitrogen and 
phos1)horic acid. This loss is explained by assuming a fault in 
san1pling. The loss was entirely in the leaves or the portion of the 
plant above ground. \Vhile some of these investigators indorse the 
Yic,Ys propounded by \Vilfartl1, Romer. and 1\rimmer, otl1ers abso
lutely reject the theory of plant food secretion by the roots. Another 
explanation for the observed loss of plant food in beets on ripening 
is that this loss n1ay be attributed mostly to the drying and falling 
of leaYes (occasioned by weathering, e. g., by wind and rain). 

All of these observations, except those of Wilfarth, Romer, and 
,,Timmer, ,vere made 011 l)lants gro"'n ont of doors, and therefore 
subjected to all the climatic agencies. 

In a still later experiment., ho,vever, carried on in the greenhouse, 
it has been shown tl1at ,vhen beans are gro~Yn tl1ere is no decrease of 
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pl)tasl1, pho~phoric acid, or nitrogen ut any ti1ne during gro"·th. 
'fhis is entirely oppo!'--ed to the results of '\,ilfarth, Romer , und 
,\ .. i1n111er, ,vho ob::,,crvcd appreciable loss botl1 in the greenhouse and 
in thP field. 'l'he only explnnation of the losses obserYctl in the green
hou::,c by those author!:> is that the plants grown under those condi
t ion-.. haYc been ,Yaterecl in such n 1nanner as to "·ct the plants then1-
selves, i11!:;{en<l of "ateri11g only the soil. 

1'0:'llE EXPERI'\! EXT STATION \YORIL 

l n lS!l;~, Dent and J>a trick O studied the loss not only of the total 
a:-:h bnt nlso of the ortlinary ft:.eding con:,;,titncnls of fodder corn, 
fro1n the green matured stage to the ti1ne " ' hen the leaves ,vere co111-
ph•tely dried. l)uring thi~ tin1c, na1nely, n.·0111 Reptember 20 to 
( )clubcr 1~: four ~nn1ples "·ere analyzed. The results sho"·ed that a 
con~idernhle (rnn .... locntion of 1.he elaboratecl 1naterial took place 
froll1 the lea Yes nnd ste111s to the ear , the \Yeight of the ears increas
iug up to thl' la ::-( perio<l, "hilr the "·eight of focl<ler had reached 
its 11u1xin1u111 sonic t i111e in ~epten1bcr and then appreciably clccreased. 
'l'hc loss in "·<'ight ,YliiC'h took place wnc:; principally f ro1n the husks, 
ll'avc..._, and stnlks. 1'his lo~s "-us noticed in the cn<:>e of ash, fat, fiber, 
tllHl nitrogcn0u~ con1puuuds. On the other hand, the cobs showed 
YPrY little if an,· lo !'-, "bile the kernels sho,Yed an increased an1ount • • 

of th" nhoYP-ln<•ntioned con -tituents up to the t i1ne of full ripene~s. 
l)uriug this ,Yh<llc period no rain fell, so that the loss noted can not 
he due lo that ngen<'y. H u,Yc, er, at this t in1e of the year n1uch 
dl',v j~ fnrn1crl ,1ncl that ,You]d probably cause the sn1ull loss of in
grl·dients nct11ally note<l. .1\t the sa111e tin1c it ,, as ahno::.t i1npos
sililc. tu prc•,·e11l ~0111c 1nechanicnl loss of the drie<l lea,es. 

1'he point nt i,-,nc in all of the ,,ork reYic"-ed is the explanation 
of the lo::-s of plnnt footl so uni, c r~ally oh~cr, e<l in the field \Yhcn the 
plants Ul'l' gro,Yn tu n1aturily. rfhere arc three hypotheses for cx
plaiuing (hi:::i loss: 

(a) 'fh<' hncl ... ,Yard fl<nY of the ~alt !'> of tht> plant juices through the 
,1 e111 ancl roots to the :::ioil. 

(h) rl'he clel'ay or dl'_ving nnd falling off nf lc>nye...;. 
(c) 'I'hc netiun uf rain, tle,,, ,,ind:5, a11<.l other cli1nntic agencie--, or n 

co111bination of all thc::c l'HU::iC::i to a li1nited cxtl'nt. 

lll: l' ,\ T:I \I l.:-ST.\ 1, 1:..\:l'Efll)(F°'\ 1-.. OX TIIC TR \XSL1 IC'.\Tl()X OF T'L,\XT I-'00D IX 

"'11£.\T. 

l n tl,c fn1l ol' 1no;. ~1n1H' tiu1t~ afll'r the puhlication of the rc::iults 
nf ,\-il f:\rth, l{ii111er. a111l ,,-11nnll'l', tlH• \Yt>rk hc>rL•i11 tn he dc5crihctl 
"a un,..l\!rtnk1..•n. _\ :::erie~ of ,,·agner pot-... hohli11g :io poun<ls of r-oil 
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each, was set up in one of the greenhouses of tl1e Department 0£ 
Agriculture and sown with Fretes wheat. Throughout the growing 
period the plants were watered by hand, care being taken to allow 
no water to touch the foliage. About the middle of January, before 
the plants had begun to head, several of the pots were attacked by 
blight, which either killed the entire plant by a slow process or else 
killed only the tips of the leaves. At this stage, that is, before head
ing, several comparative samples were taken from the same pots. 
These samples consisted of the dead tips and live tips of live leaves, 
and the live butt-ends of the same; the total dead leaves fro1n dead 
stalks; the live leaves and the dead leaves respectively of live stalks ; 
the upper nodes and lower nodes r espectively of dead stalks and the 
same from live stalks, and the dead heads and live heads :from live 

stalks. 
These samples were all analyzed for nitrogen, potash, and phos-

phoric acid, tl1e results showing that in the period before heading 
the nitrogen and potash content of the part of the plant which is 
dead is generally lo\ver than that of the adjoining live portion, e. g., 
the dead tips of leaves are always poorer in nitrogen and potash than 
the live portions of the same leaves. The nitrogen content of the 
dead leaves is always lower than that of the live leaves, whether the 
dead leaves are attached to dead or to living stems. These results 
show that as the plant part dies, or is in tl1e process of dying, the 
nitrogen tends to recede to the living portion of the plant. Tl1at this 
recession or translocation is upward and not downward toward the 
soil is sl1own fron1 the fact that the nitrogen and potash content 0£ 
the lower nodes, whether they be dead or alive, is considerably less 
than that of the upper nodes. In general the upper portions of plants 
are richer in ash constituents. "\Vere there a downward flow the tend
ency would certainly be to make the lower nodes richer in these 
constituents. The variation in the nitrogen content is considerable 
in the different parts of the plant, the live lower nodes containing 
only 1.71 per cent, while the dead upper nodes contain 5.26 per cent. 
Normally the live leaves contain more nitrogen than do the live 
stems. The dead leaves are, however, lower ii1 nitrogen than the 
dead stems to which they belong, because their nitrogen has been 
transported to the stem; that is one reason why the dead stems are 
richer in nitrogen than live stems whose leaves are still sound. 

"\Vl1en the course of potasl1 is thus followed, several apparent con
tradictions appear; for example, the dead leaves on live stalks con
tain over 5 per cent of potash, while the live leaves on live stalks 
contain but 3.8 per cent. This may be because the live leaves, having 
lived longer, have through assimilation produced more organic mat
ter, thus r educing the percentage of ash and of potash. Another 
reason is that tl1ere is not the same tendency for the potash to be trans-
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ported toward the seed as for the nitrogen, the potash remaining in 
the leaves so as to keep up the work of assimilation as long as any 
green matter is present. There is little tendency at this stage for the 
nitrogen or the potasl1 to migrate downward to the soil. 

In discussing the translocation of plant food after the heading 
period the chief point shown by these results is the utter failure to 
note any backward fl.ow of potash, nitrogen, or phosphoric acid 
through the stem and roots into the soil. .As in the case before head
ing, there is a movement or translocation of these salts from the dead 
tip to the live portion of the leaves. The nitrogen, in the samples 
analyzed after heading, follows identically the same course as in the 
samples before heading, thus showing that the movement is upward 
toward tl1e seed. This is further proven from the fact that the dead 
heads, though containing no seed, are richer in nitrogen than are the 
li¥e ones, because plants, in dying prematurely, always strive to re
produce their species, and in their attempt at reproduction this accu
mulation of nitrogen or protein material in the head is necessary. 

The course followed by phosphoric acid is identical with that of 
nitrogen, the whole tendency being for the phosphoric acid to migrate 
from the dying tissue to the living, and toward the head. No evi
dence of a downward fl.ow to the soil is noted either with nitrogen or 
with phosphoric acid. 

In the case of potasl1 it is again noted that after heading it behaves 
more as it did at the period before heading, and quite differently 
from nitrogen and phosphoric acid. .Again, the live leaves contain 
a smaller percentage of potash than do the dead leaves, and for the 
same reason as previously noted, namely, the potash is required to 
produce organic matter, which makes these leaves contain a larger 
})er cent of starch, protein, etc., but relatively less ash and potash. 
Wilfarth, Romer, and Wimmer's experiments brought out the fact 
that the heads of wheat or barley contain about 70 per cent of the 
whole nitrogen of the plant, 75 per cent of the phosphoric acid, 26 
per cent of the potash, 13 per cent of the soda, and 90 per cent of the 
starch. It will thus be seen why there is such a great move1nent of 
some of these elements, particularly nitrogen and phosphoric acid, 
toward the l1ead, and why, on the other hand, some elements, like 
potash and soda, are found in such large amounts in the straw, these 
latter showing very little tendency to migrate to the head. These 
noted authors found that at the period of bloom 70 per cent of the 
nitrogen was in the straw. At the conclusion of the experiments
that is, at the maturity of the plant-they noted that 23 per cent of 
the assimilated nitrogen had been lost, together with about 38 per cent 
of the potash, 4 7 per cent of the soda, and 3 per cent of the phosphoric 
acid. This loss, as before stated, was assumed to have been due 
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to a downward current of the sap through the stems and roots into 
the soil. Yet when the roots of barley and wheat are examined there 
is no evidence of any increase of these various constituents ( but 
rather there is a decrease) from tl1e first period to the :fourth period: 
or ti1ne of maturity. Had there been a recession of the nitrogen, 
potash, soda, or phosphoric aci<l through the roots into the soil the 
percentage, or at least the total absolute amounts, would have in
creased ,vitl1 the approaching maturity of the plants. 

DEPART~1ENTAL EXPERll\IENTS ON TIIE EFFECT OF LEACHING. 

Ila ving shorvn that tl1ere is a migration of plant food from the 
dead to the living tissue, and that the nitrogen and phosphoric acid 
flo,v up,var<l toward the seed, whereas the potash ren1ains for the 
1nost part in the sten1 and leaves, because it is essential to the elabora
tion of starch by chlorophyl, and, further, that there is no evidence 
to prove any downward movement of plant-food constituents, it is 
no,v only necessary to give data proving that the loss of these ash 
1naterials actually suffered by maturing plants may be due, not to 
a physiological or biological process, but to the sin1ple n1echanical 
action of rain, dew, etc. 

To Llctcr1nine the effect produced by these agencies the following 
experiments ,vere carried out, various plants being used and the 
leaching conducted under different conditions, in some cases simu
lating rainfall and dew as nearly as possible. 

BARLEY. 

-
A san1ple of greenhouse barley at the heading period was harvested 

nncl then the " ' hole plant ,vas subjected to leaching; that is, the plant 
,vas placed in a, large evaporating dish and soaked with water for 
several n1inules. 1\.fter drying, this operation \vas again repeated. 
rfh0 plant was then again dried and analyzed. The washings ,verc 
also analyzed, t11e results sho\ving that 1.6 per cent of the wl1ole 
llitrogen of the plant ,vas lost on washing or soaking, 36 per cent of 
th<' phosphoric acid, 05 per cent of the potash, 52 per cent of the 
i-,odu , 45 per eent of the n1agnesia, and 75 per cent of the chlorin. 
,,1 hile this process of ,vashing or soaking the cut plant may not be 
analogous to the effect produced by rain in the field, other experi-
111ents co1uluctecl hy the authors sl1ow that it is quite probable that 
rui11 is the cause of most of the loss of plant food from plants during 

the grovting period. 

1\. pot of rice plants, "·l1ith ,vcre stil l green and the beads un
n1atured, ,vas ti lted over a large evaporating dish, and washecl ,vith 
about 21 quarts of distilled water by n1eans of a very fine spray, the 

• 
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action of the rain being imitated as nearly as possible. The plants 
were then cut, dried, and ashed, and analyses made both· of the ash 
and of the leachings- of the green plant. These results l ikewise 
showed a considerable loss of mineral constituents. 

\VIIEAT PLANQ'S SUBJECTED TO SOAKING. 

Another similar experiment was conducted as follows : At three 
periods of growth-bloom, early ripeness, anq full ripeness-wheat 
plants grown in the greenhouse were harvested and separated into 
(a) stems and straw, and ( b) he9 ds. These were separately washed 
or soaked for from five to ten minutes and the wash water was ana
lyzed, as were also the dried stems and straw and the heads. 

The results of the analyses showed that as the plant matures an 
increasing amount of the plant-food constituents is capable of being 
washed out by rain. Thus at the first period (plants in bloom) the 
nn1ounts washed out of the straw and leaves ,vere as follows : Nitrogen, 
1.4 per cent; phosphoric acid, nothing; potash, 4.4 per cent; soda, 
12.7 per cent; lime, nothing; magnesia, 10.3 per cent; chlorin, 7.6 
per cent. On the other hand, at full maturity the amounts washed 
out ha<l all increased, being as follows: Nitrogen, 7 per cent; phos
phoric acid, 33 per cent; potash, 54 per cent; soda, 41 per cent; lime, 
34 per cent; magnesia, 46 per cent; chlorin, 60 per cent. Thus it is 
seen that eYen ,v hen in bloon1 a considerable amount of plant food is 
removable by washing, and no doubt by rain. It is not contended 
that the green plants give off very much of their plant food by such 
treatn1ent, for it is very probable that most of the ash ingredients 
ren10Yed by ,Yashing are those which were in the dead or wilted 
tissue, as it is ,Yell known that when plants dry or wilt the inorganic 
constituents exude to the surface, where they may easily be washed 
off if l:>ubjected to tl1c action of rain, dew, etc. As illustrative of this, 
an experin1ent made with freshly cut grass sl1owed that when the 
grass was dried previous to treatment with water a much larger 
amount of ash materials was washed out. This explains why it is 
that when freshly cut hay has been rained upon it is only sligl1tly 
injured, whereas if the rain comes after the hay has been dried the 
loss is consi<leral>le, sometimes as much as half of tl1e ash ingredients 
being tl1us removed. 

FRUIT TREES. 

In Bulletin 265 of the Kew York: Agricultural Experiment Sta
tion arc published the results of an investigation the object of which 
"·as to show the amounts of nitrogen, phosphoric acid, potash, lime, 
and magne:::.ia used and required by fruit trees during one growing 
season, and the work was so planned that "the fruit, leaves, and ne".,. 
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growth of wood as represented by the tips of branches were carefully 
gathered, weighed, dried, and analyzed in the case of each individual 
tree." The trees were protected from loss of leaves by inclosing 
them with mosquito nettings, and the foliage was left on the tree 
until it showed a tendency to drop, or until late in the growing 

season. 
The results of this work were interpreted as showing that during 

the growing season a fruit tree required relatively about 1 pound of 
nitrogen; 0.27 pound phosphoric acid; 1.14 pounds potash; 1.35 
pounds lime, a,nd 0.45 pound magnesia. In tl1e bulletin no mention 
is made of the possibility of loss of plant-food constituents caused by 
climatic agencies. To show that in this experiment the results ob
tained may have been mucl1 too low, owing to the dissolving action 
of rain on the leaves of the trees, the following experiment was under
taken at this Bureau: 

T,Yo sa1nples of apple twigs containing green leaves were gathered 
after about two weeks of drought, and, without removing the leaves 
from tl1e branches, were wasl1ed a few minutes with distilled water. 
The twigs were then set aside with their butt ends ( or stems) im
mersed in ,vater until the leaves were thoroughly dead, when they 
,vere washed again, and analyses made of both wasl1ings and residue. 

The results of the analyses sl1owed that the leaves l1ad lost on 
,vashing, or tl1rougl1 the action of water, about 3 per cent of nitrogen, 
25 per cent of phosphoric acid, 18 per cent of potash, 22 per cent 
of soda, 6 per cent of lime, 12 per cent of magnesia, and 40 per cent 
of cl1lorin. ,Vhile not so marked as in the case of some cultivated 
crops, tl1ese figures indicate that the leaves of trees follow the general 
order of other vegetation in giving back a certain percentage of their 
salts to the soil. Further, it is shown that this is not due to any com
plicated physiological process, but simply to the dissolving action of 
rain ,vater on the mineral constituents which have been exuded upon 

tl1e surface of the leaves. 

\VHEAT PLANTS SUBJECTED TO FOUR RAINFALLS. 

'fhat tl1e loss of plant food will talre place when the plant is ripe, 
,vhether tl1e plant be cut or be left standing, is conclusively sho-\vn 
by tl1e following experiment: Two pots of wheat ,vere gro,vn in 
the greenhouse. The plants were allo,ved to become dead ripe, after 
,vhich the pots were placed out of doors, where the plants were 
subjected to four rainfalls, on separate days. The pots were so ar
ranged that the rain, after falling off the plant, was caught in a tray, 
thus coming in contact only with the plants. The results indicated 
that the four successive tains, the total of wl1icl1 amounted to about 

I 
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an inch, dissolved from the plants the following amounts of plant
food constituents: Nitrogen, 27 to 32 per cent; phosphoric acid, 20 
to 22 per cent; potash, 63 to 66 per cent; soda, 46 to 65 per cent; lime, 
51 to 59 per cent; magnesia, 54 to 62 per cent, and chlorin, 90 per 
cent. These results fully corroborate the statement made early in 
this article that hay may lose as much as half of its ash ingredients 
on being washed by rain. 

OAT PLANTS. 

Another experiment was conducted with the oat plant. As soon 
as the plants were about 8 inches high two pots of oats were placed 
out of doors and so tilted over that the trays caught the rain, as was 
done in the previous experiment. The plants were allowed to grow 
in this position until they were ripe, being subjected in the mean
time to the action of three rains. The rain ,vaters were then ana
lyzed, as were also the plant residues, and the r esults showed the 
following loss of constituents: Nitrogen, 2 per cent; phosphoric 
acid, 33 per cent; potash, 36 per cent; soda, 23 per cent; lime, 40 per 
cent; magnesia, 45 per cent; and chlorin, 40 per cent. The greatest 
loss took place, however, as a result of the third and last rain, which 
occurred at a time when the plant was nearing maturity, while the 
first rain removed comparatively small amounts of plant-food con
stituents. In fact, at the early stage of the plant's growth the loss 
taking place is more than made up by the further assimilation of 
plant food by the roots. From the ripening to the dead-ripe period, 
however, the salts formerly l1eld in solution by the sap were evi
dently diffused through the tissues to the surface and washed off by 

' 
the rain. That this takes place every year whenever the ripe crop 
jg caught in a rain is well known, and seems to be one way that 
nature has of protecting the soil from rapid depletion. The plant 
takes up a great deal more plant food than it retains at its maturity. 
Possibly the plant requires this excess of food in order to elaborate 
organic matter and perform the other functions of its existence, but 
when all of its tissues are builded, and its seed is ripe, the excess of 
these ingredients is given up to the soil (not through any complex 
physiological process, but as the simplest result of natural phenomena), 
in order that the next generation of plants may have at its command 
an abundance of soluble and available plant food. 

THE POTATO. 

In the course of their elaborate experiments Wilfarth, Romer, and 
Wimmer found that the potato did not behave as did other plants 
in reference to the return of the salts to the soil, but that the total 
salt content gradually increased until the plants reached the dead-
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ripe stage. In order to determine whether the potato was an excep
tion to the general rule, two pots were planted and grown in the 
greenhouse until the plants were about 24. inches high. They were 
then washed with 2{ quarts of distilled water by 1neans of a very 
fine spray. This was repeated when the plants had begun to ripen 
and again when they were dead ripe. The portions of the plants 
above the ground were then harvested, and the crop, together with 
the wash waters, analyzed. The results showed that in the case of 
the potato also the portion of the plant above ground suffered the 
following losses of plant-food constituents, due to the action of 
sprayi11g: 7.5 per -cent of nitrogen, 52 per cent of phosphoric acid, 
36 per cent of potash, 20 per cent of soda, 9 per cent of lime, 12 per 
cent of magnesia, and 50 per cent of chlorin. 

It will be clearly seen from the foregoing results that the potato 
is not an exception, but follows tl1e general rule in giving up a con
siderable portion of its soluble salts to the soil as it approaches 
maturity. As the greater part of the potato is below the surface of 
the soil, and as the tubers continue to develop even after the plants 
have reached maturity, this loss of plant food from the tops might 
easily be overlook:ed in an analysis of the entire plant. However, 
when the results of "\Vilfarth, Romer, and "\Vimmer are carefully 
examined, it is seen that they also show that the ash constituents of 
the tops of tl1e potato plants decreased in absolute amounts, especially 
during the last two periods, though, as was stated before, the amount 
of these constituents in the total plant increased fro1n the beginning 
to the end of vegetation . 

.APPLICATION OF RESULTS TO DETERl\flNATIONS Ol!" PLANT FOOD REQUIRED 
BY A. CROP. 

It is tl1us n1anifestly impossible to determine the plant-food re
quirements of plants, or of trees, by simply analyzing the product of 
t.he year's gr0Vi1th. Nor is it possible to determine the relation be
t,"'een tl1e various constituents required by plants by a final analysis 
of the crop; for it is very evident that son1e substances are washed 
out earlier, and in larger amounts, than others. Therefore in all pot 
and plat experiments hereafter conducted in order to determine the 
an1ount of plant food absorbed or required by plants, the large 
amount of ash ingredients removed fro~ the plants by rain, dew, etc .. 
sl1oulcl be taken into account. The amount of mineral constituents 

' 
left in the plant or tree at harvest does not in an37 true sense repre-
sent tl1e amount of plant :food required by that plant, but sin1ply 
represents what has been left in the plant after the clin1atic con
ditions have exerted their dissolving influence on the absorbed 
constituents. 



FOOD REMOVED FROM PLANTS BY RAIN OR DEW. 401 

If the amount of salts ren1oved by rain be calculated to an applica
tion of :fertilizer containing· these elements, the importance o:f the 
effect of rain on plants can more readily be seen. From our results 
it seems quite possible that at least 20 per cent of the total amount 
of nitrogen, 30 per cent of phosphoric acid, and 65 per cent of potash 
can be readily removed by r ain from a crop o:f wheat. 

A good crop o:f gr ain and straw will amount to about 4,000 pounds 
dry weight per acre. The percentage of fertilizer salts contained in 
the dry plant not previously washed by rain will amount to something 
like 1.97 per cent of nitrogen, 0.50 per cent of phosphoric acid, and 3.5 
per cent of potash, as shown by greenhouse tests. Calculating the 
percentage loss to the basis of some ordinary fertilizer, these figures 
are equivalent to about 700 pounds of kainit, 100 pounds of sodium 
nitrate, and 36 pounds of 16 per cent acid phosphate per acre re-
1noved from the dead plant, and either returned to the soil or lost by 
surface washing. The importance of retaining this wash water in 
the soil can not be overestimated. 

It hns long been noticed that soil used for pot cultures in green
l1onses becon1es exhausted very much sooner than the same soil does 
when exposed to the atmospheric agencies either in pots or in the 
field. The continued removal of the greenhouse crops containing the 
plant foods "·hich in the field would be returned to the soil would 
certainly tend to decrease its fertility. , 

In the san1c way pot cultures when grown in greenhouses are 
usually 1nucl1 richer in salts than field crops of the sa111e variety. 
In fa ct, some wheat plants gro"'n under glass contain as high as 5.5 
per cent of l)Otash, while the same crop in the field would probably 
have contained about one-fourth as much. 

1\.s the greatest loss of salts takes place after the plants are dead, 
there is a logical reason, which has not before been given due weight, 
for cutting hay and forage just before full ripeness. The harvesting 
of such crops as sorghum and green corn g·enerally talres place at the 
perio<l of greatest ash content, and these crops are usually considered 
to make hcuyy demands upon the soil. It is quite possible that this 
exhaustion is due in great part to the removal of the excess of water
soluble salts, which otherwise would be returned to the soil if the 
plants were allowed to ripen and be subjected to the weathering 
processes. 

The dissol-ving action of rain also explains in a 1nanner why it so 
often hap1)ens that a large crop for one season is followed by a large 
crop the following year, especially if during the harYest time of 
the preYious season, or when the plants were nearly ripe, the plants 
were subjected to heavy rains. 

1-G7GG3-YBK 100S,--2G 
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GENERAL CONCLUSIONS. 

The foregoing results clearly show: 
(a) That on ripening the salts held in the sap of the plants have 

a tendency to migrate from the dying to the living tissue; 
(b) That this migration is upward and not downward, there being, 

in fact, little evidence to show excretion through the roots into the 
soil; 

( o) That plants exude salts upon their surfaces, and the rain 
then washes these salts back to the soil ; 

( d) That the analyses of plants for ash ingredients may give 
misleading results when it is desired to determine the amount of plant 
food absorbed by or essential to plant growth, unless the leaching 
action of rain and dew as herein demonstrated be considered. 



INTENSIVE ltIETHODS A.ND SYSTEMATIC ROTATION OF 
CROPS IN TOBACCO CULTURE. 

By E. H. MATHEWSON, 

Orop Technologi-st, Tobacco Iwvestigations, B1trea,u of Plant Industry. 

WASTEFULNESS OF EARLY METHODS . 
• 

In the tier of States just south of Mason and Dixon's line and the 
Ohio River and stretching from the Atlantic Ocean to the Mississippi 
River, particularly including Virginia, Maryland, Kentucky, and 
nreas adjacent to Kentucky in bordering States, the cultivation and 
exportation of tobacco was the foundation of the agricultural and 
corn111ercial activities of the early settlers and pioneers. These men 
found a soil of excellent natural strength and fertility and a country 
,vhich was generally heavily timbered. Through all the colonial period 
nn<l even down to the present time it was, to a considerable extent, 
true that there was a large available supply of cheap and unimproved 
land. Until quite recently there was also an abundant supply of very 
chca p labor. "\Vith such conditions it was natural that agricultural 
1nethods should be extravagant and wasteful of both land and labor. 

The 1nethod generally followed was to clear fresh or virgin land 
nncl crop in tobacco for two or tliree successive years until the fertility 
of the soil began to diminish. More fresh land would then be cleared 
for tobacco and the old land cropped in wheat and corn for a few 
111ore years until further depleted, when it would be abandoned as an 
ohl field. 

l.1ive-stock husbandry, except in a very limited way, was very gen
~ra1ly neglected, and, where practiced, the stock was not handled in 
u ,vay to save much barnyard manure for maintaining the fertility of 
the field s, while it is only during comparatively recent years that 
<'on11nercial fertilizers ha-ve been available to any extent. The loss 
of actual plant food due to cropping was not, however, the most 
har1nful factor in this system of soil exploitation. Owing to the lack 
of live stock, soil-binding grasses and humus-yielding crops were but 
litUe grown. Stripped of their timber covering, and planted again 
nn,l again i11 clean-cultivated crops, like tobacco and corn, the origi
nally fertile fields were rapidly depleted of their life-giving store of 
llun1us. iiuch of the country is more or less broken and rolling

1 
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and after the l1umus was gone the bare fields were ,Yashe<l, gullied, 
and broken in a way to cause incalculable and almost irretrievable 
loss and injury. 

Since the settlement of the tobacco-growing area under consider
ation, much of the cultivable land has been through this round of 
clearing, depletion, and abandonment one or more times. 

PRESENT CONDITIONS. 

The section under consideration is the original tobacco-producing 
district of this country, and, taken together with the contiguous area 
of Nortl1 Carolina and South Carolina, continues to-day to produce 
about five-sixths of the tobacco grown in the United States and practi
cally all of the tobacco known as the export and manufacturing types. 
That is, the group of States south of ~1ason and Dixon's line grouped 
about Virginia, North Carolina, and Kentucky as centers and extend
ing fron1 tl1e Atlantic Ocean to the Mississippi River co11tinues to 
})roduce practically all the tobacco grown in this country except the 
seed-leaf or cigar types. 

The tobacco growers of the present generation have as their heri
tage the fields once fertile but now impoverished by the unconsciously 
"·asteful methods of their ancestors. This method of exploiting the 
superfluity of fertile land in a ne,v country has generally prevailed 
in other sections, but its evil effects have been more aggravated here 
because of the essentially one-crop system of farming and the absence 
of a live-stock husbandry. 

Conditions no"' , however, are radically changing economically. 
Botl1 land and tin1ber are rapidly increasing in value, and in place 
of a plethora of cheap labor farm helpers are no"r becoming ex
tren1ely scarce and obtainable only at a greatly advanced wage. This 
combination of new conditions renders the system of clearing and 
subsequently abandoning land comparatively unprofitable. ...t\.gri
cultural methods are now in process of adaptation to a new set of 
economic conditions. In the future a large proportion of the tobacco 
produced n1ust be grown not upon fresh land but upon old land, and 
the fundan1ental present-day problem of the grower is how profitably 
to restore the depleted fertility of tl1e old fields. The tin1e consu1ned 
in cultivating an acre of infertile land is nearly as great as that 
required for an acre of highly productive land, and it will not pay 
to employ high-priced labor on soils of low productivity. In re
storing tl1e crop-producing power of these soils, undoubtedly the 
1nost important step is to increase the l1umus supply. The diversi
fication of crops, a greatly improved rotation systen1, an effective 
live-stock l1usbandry, and the general introduction of much n1ore 
intensive metl1ods will constitute the better and more profitable 
n1ethods of the future. 
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TOB \CCO .\.DAPTED TO INTENSIVE l\IETHODS. 

Con1pnred "·ith the grasses, grains, and most other general far1n 
<'l'ops, tobacco nu1y be classed as one of relatively high comn1ercial 
Yalue. 1\s each unit of increase in production in a higr1-value crop 
i~ \\'Orth 1nore, expenditures to increase production will be found 
relatively 1nore profitable. This may be illustrated as :follows: 

Suppo:::e that under certain conditions corn without fertilizer yields 
2;-; bushel::, per acre. EYen if intelligently expended, under most con
ditio11s it "·oulcl probably talre $25 wortl?- of fertilizer to increase this 
} il•l<l to t>O bushels per acre. ,,Titl1 corn at 50 cents per bushel, the 
fertilizer ,vould co::st 111ore than the corn is worth. The higher money
Yalue crop of tobacco, l1owever, sl1ows different results. Take a case 
in ,vhich tobacco without fertilizer would produce 600 pounds per 
ac•,·e. I11telligc11tlJ expended, an application of fertilizer costing $25 
an a<'re ,vould usually increase tl1e y',ield to upward of 1,200 pounds to 
the a<"re. ..\t, 8 cent<:; a pou11d this 600 pounds increase in production 
'\Yunld a1nply ju~tify the expenditure for fertilizer. 

(Ju11::.iJering the n1atter in anolher light. it is apparent that an in
Cl'l'a~e in the co1111ner cial value of any product will warrant an addi
t io11ti 1 e,pencliturc to obtain each increased unit of production. At 
b <"ents a poun<l for tobacco, 400 pounds increase in yield will just pay 
for (he 11:-e of $21 ,vorth of fertilizer; at 8 cents a pound, it will take 
I 111t, aoo pou1H.ls increase to pay the fertilizer bill; at 10 cents, 2-:l:0 
pounds. 1'his illustration, ho,veYer, is not to be taken as an argument 
fl,r t lie u "'" of $2.> \Yortl1 of fertilizer on tobacco or against the use of 
j{ •Hl \'Ol'll. 

<;,,n<'1·,1lly :-peaking, then, tobacco, being a high-Yalue crop, justifies 
n b11·catcr expenditure for fertilizer and greater care in soil prepara
t io11: cult iYation, and handling tha11 do other general farn1 crops of 
lo" er couunercinl Yalue. It is also true that as tobacco increases or 
, lPt·rf•u~t•s in price so does the profit r esulting from fertilization in
•·n·a ,. or decrea!:>c>; that is, tobacco at 10 cents a pound is more l ikely 
t 11 pay for inc:rense<.l expenditures in production than tobacco at a 
Jo,Yi'r price, and the percentage of profit for the increase in expense 
is higlicr at 10 cents than it is a.t a lower price. 

It i::. al~o true that tobacco is peculiarl:r· subject to ,ariations in 
price-, o,ving to differences in qualitJ resulting fron1 the methods e111-
ploye<l; and it frequently, in fact usually, happens that better f er
tilizing, preparation of the soil , cultivation, and handling not only 
increase th~ yield, but result in a n1aterially better a,erage price for 
th(, crop, eonditions of ::,oil, clin1ate, etc., re1naining the same. This 
point. i:; '"'ell illustrated by the results obtained in the series of fer
t ilizl'r t>XJH'rin1ents witl1 dark tobacco conducted on a varietv of soils 

• 
in t 111• Yici1Jity of .\ppo1nattox, in the hen rl of the dark-tobacco belt of 
,ril'giniu, anll now coYering a period of five years. The experiments 
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this type color and fineness arc i1nportant consi<lcrations. The soil 
used was very uniforn1 and as \Yitl1 most bright-tobacco soils was 
very poor in Yegetable matter, being even below the average, perhaps, 
in this regard. The yield on all the plots was probably son1e-w·hat 
below nor1nal, because of the l)rotractecl dry "Teatl1er during the 
gro~ving season. The yield on tl1e cl1eck !)lots receiving no fertilizer 
,Yas 300 pounds of tobacco per acre, valued at $21.30. ..c\ s ,,as to be 
expected on such a soil, tl1erc was a very stril{ing increase in yield 
,Yl1ere an1monia was applied. Cotton-seed 1neal analyzing 71 per 
cent an1n1onia, 2 per cent pl1osphoric acid, and 1 per cent potasl1 V\~as 
used alone on one plot at the rate of 800 pounds per acre. The sn1all 
quantities of pl1osphoric acid and potash contained in the meal had 
s01ne effect in increasing the yield secured, but the principal effect 
,,~as t1ndoubtedly due to the large an1ount of amn1onia which it 
carried. Tl1e yield on this plot was 740 pounds per acre, valued at 
$59.08, ap1>roxin1ately 8 cents a pound. The tobacco l1ad good body 
and oil, but was rather coarse and decidedly clarlc in color. This 
would appear to be against the use of cotton-seed meal in this quan
tity for bright tobacco, but on another plot where this same quantity 
of meal ,vas used to whicl1 ,vas added 600 pounds of 16 per cent 
acid phos1)l1a te, not only \Yas the yield increased to 920 pounds per 
acre, but the color "'as materially brightened and the value "'as 
$79.06, or about 8.6 cents per pound. On still anot.her plot, where 
200 pounds of sulphate o:f potash ( 50 per cent potash) was aclcle<l 
to these t,vo materials, n1aking a complete fertilizer, the yield was 
again increased to 1,180 pounds per acre; the color and quality gen
erally was still further i1nproved, and tl1e value went up to $135.41, 
or approxin1ately 11.5 cents per pound. Thus it appears that the 
tobacco on the plot receiving only cotton-seed meal was of inferior 
quality, not because it received t.oo 1nucl1 an11nonia absolutely, bnt 
rather because it received too n1ucl1 a1n1nonia in proportion to tho 
pl1osphoric acid and potash used ,vitl1 it. 

IIow far this principle 1nay bo carried in offsetting the darkening 
effects of increased applications of ammonia by increasing sufficiently 
the quantity of pl1osphoric acid and potasl1 yet re1nains to be cleter
n1ined, but in any caso it opens up a11 important field for investiga
tions, especially in connection ,viih the gro,ving of soil-iinproYing 
crops, as C0\\'peas and crimso11 clover, in rotation ,vith brig·ht tobacco. 
Bright-tobacco gro"·crs have not generally considered this good prac
tice, because of its bad effect, if persisted in, on color ancl quality, 
but it rnay be found that this tendency ca11 be offset by decreasing or 
withl1olcling altogetl1er the an1n1onia in the fertilizer and increasing 
the application of pl1osphoric acid and potash-one or both. 

It sl1ould of course be noted tl1at an increased expenditure for nny 
iten1, as, for exan1plc, greater cost o:f fertilizers, increases the chance 
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Yearboo~ U. S. Dept. of Agriculture, 1908. 
PLATE XXXIII. 

FIG. 1.- PLOT OF T OBACCO WHICH R ECEIVED NO FERTILIZER. 

[Yield, 820 pounds per acre; Yalue, $66.85 per acre.] 

FIG. 2 .-PLOT OF T OBACCO WHICH RECEIVED THE CUSTOMARY A PPLICATION OF 400 
P OUNDS OF 3-8-3 F ERTILIZER TO THE A CRE. 

[Yield, 900 pound,; per 1\C'rc; value, $68.11 per acre.] 
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P LAT E X XX IV. 

FIG. 1.-FIELD OF TOBACCO FERTILIZED WITH A MIXTURE PROPOSED BY THE DEPARTMENT 

OF A GRICULTURE. 

[Yield, 1,880 pounds per acre; value, Sl57.63 per acre.) 

FIG. 2.- A MARYLAND T OBACCO FIELD IN WHIC'i THE CHANCES FOR A PROFITABLE CROP 
ARE GREATLY REDUCED BY AN UNEVEN STAND OF PLANTS. 

[Repeated resettings were made necessary l>y the attacks of the stlllkworm or wireworm.) 
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of 1nt(s i11 case of failure clue to neglect or unfavorable conditions. In 
1hu ,, rif,,r·:; c>XJH•1·i(1IH'C, " 'Cuther conditions are the 1nosl negligible 
fuctors rJf pruhahl~ a<lvcr!:::e conditions. Poor crops are n1ncl1 n1ore 
j req1H•nt fru111 nny one of :se,·cral causes than fron1 bad ,Ycather. It 
is u11 f'Xccpti,,nnl year ,rhen a "·cll-f<'rtiliz<'<l. S<'asonnbly planted, nnd 
"·c11-carl'.'.d-for <'rop ,rill not con1e through in good shape in the encl; 
and it is ou tht- ioft>rtih•, poor]y cultivated soils thnt the batl effeets 
l'f 11nfav111•alile ,,·cat her condition::; arc n1ost seriou::;. 

l11tc·n~i,e fnr111ing presuppose::; that all the coordinating· factors 
i1H.:idP1tl lu tlH! pro,luction of a paying crop shall rccciYe their proper 
sha 1'<.• uf at I Pntion. 111 or<ler that dc<'p plo,,ing, thorough preparation, 
u11d f•11reflll c11ll iralion 1nay pay. the fielJ 1nubt he n1acle fertile, a 
g1J11d . t:111il 1n11~t. bf" ~eeured, and the crop 111nst be planted at the 1no~t 
fi,,·orabl,._. ::::r•u~1111; c.:011Yer!:lely, i11 Orller th,1t. liberal fertilizing 1nay pay, 
the 1i,·lrl 11111bt be . o 11rcpurl'tl and cu]tiYa.lcd thut the gro,ving crop 
,·n11 1,ei:t utilize large .11nonnts of :1,·uilable plant food; and. above 
11 I I, st I c>11t1011, t•H'ort::-; shou lll be 1nu<.lc to secure a gno<.1 and uniforn1 
::-ta nd. 'rl11• <'rop ::,hould al::-o be planted ns clo~<.· a::-; it c,111 be ,Yithout 
iuj 11riHg it quality. ~nl'h cxperi1uentul dnttt as nre a,·ailable indicate 
that tbP yield of tobacco is i11<.·rea::-cll by closer plantiug up to a certain 
poi11l. und that lhc tPxturc of th<' leaves is liner. Closer planting 
1nu,r thus he (nkcn udvnnlugp of to prevent the indi,idnal lea, cs fro111 
hcco111iug <)\ cr-larg<.' t11Hl coarse, "·hilc iucrca:-:.iug tl1e total yield prr 
n,·rt> at tlie . a1nc ti1nl'. Ilighcr topping to a certain extent 1nay nl:-.o 
br p1·a, Lic1 11l ti> a.-·,·u1npli::ih the ~,nne purpo:--e. although the higher the 
1,l1111l i l"PP<·d lhc Jt,5::, uniforu1ity "·ill there be in th<' leaves fron1 
diffl'l'Cnf pul'tions uf the plant. 

r.rrt:CTS ())' (' ltllP Rol'.\TlOX. 

serl'LY 01· 11 l' ll l 'S . 

.1-\griculture is unquc::,ti()Jlalily grl.!atly aided by con1n1ercinl ferti
lizf)r.;. and ,Yit h a high 1nnney-Yalttl' L'rop like tobaeco they can he u..::cd 
in liu"1al •1u:intiti •sin 1no'jl ca~C!> ,,·iL11 very profitable rc!,ult~. ('ou1-
1ner1 ial feri lizer.:-, ho\\ e\ c1\ arc la eking in n t lcn~t one all-i1nportallt 
q11uAity for llH, p1•r1L1anl~11t nphui]cling of th• ::,oil. _\.. ':>oil can not 
rl'tnain pcrn1:1Th'Hll)· ft>rtile "·ithout n1uintni11ing nn ndequntc hun111s 
. 11ppl_,. lte1·tilizer-., lo lu1,·c thPir be:,t ell'(.lel. n1n~t be app]ietl to n 
1n0Ho\\· 10:11ny --nil. ril'h i11 t1c1·aying organic n1ntter nntl ,vith good 
n1oi l11r, -l111ldi11!! ca pa .. :i l.,~. 

'['h(• 1n i t 11vnil11hll.!. ef'ono111ieal. and -.ati::-fnctor~r "·ny of building 
11p tlr 1u:1intnining tht• nll-i111portant hu111u:::- contl'nt uf the 5oil is 
fuun,l in th -._y,tc111ntic rotation of erops. l'lH· r11t.1tion ::-ho11ltl in
l11dc cro11, " ·hu"" l't1Iti,·ation l,•a,·,~ a lnr"e l'P:::-idue of 1·oots i1111l I::" 

~tubhl". lf Jll"C" :iry to 111i1intni11 th~ ::-11pply nf ltun1us a gr1.:c11 crop 
~hould b<' lurned 11n,l11 r ,, ·c:1 .... iunnll,· . 

• 
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WORK OF SOIL BACTERIA, 

A fertile soil teems with countless millions of various kinds of 
micro-organisms constantly active in breaking down and nitrifying 
organic matter; and, in the chemical recombinations which their 
activity causes, they have the additional effect of liberating or plac
ing in available form much mineral plant food. Under :favorable 
conditions millions of these organisms are also active in extracting 
from the air and fixing within the growing plants or soil large 
quantities of that essential and, when purchased, most costly plant
food element, nitrogen. The numbers and beneficial activities of 
these organisms are markedly dependent upon the physical condition 
of the soil. '\Varmth, moisture, air, and the presence of large quan
tities of decaying vegetable matter are essential soil conditions for 
the best activities of these helpful microscopic creatures. The grow
ing of crops in rotation, including, of course, those which increase 
the soil's humus supply, together with good cultivation, can do more 
to bring about the most favorable conditions for the beneficial activi
ties of these organisms than any other practical means. 

Barnyard manure is, of course, a very desirable and effective means 
of increasing the fertility, friability, and bacterial efficiency of the 
soil, but in tl1e tobacco sections under consideration it is not available 
in sufficient quantities for general use. Indeed, the size of the 1nanure 
pile depends upon the crop rotation. It is noteworthy that the same 
crops that furnish a large residue of roots and stubble for building 
up the soil-the grasses and legumes-also yield in the harvested 
portion a large quantity of material generally used, and which should 
be used, on the farm for feeding stock, thus increasing the supply 
of manure available. 

TOXINS IN THE SOIL. 

Crops in their growth, it is now believed, have an important toxic 
reaction upon the soil in which they grow-that is, they give off 
:from their roots during growth matter of a toxic or poisonous na
ture. Aeration, oxidation, and the chemical recombinations incident 
to the decay of organic matter are important aids in breaking up 
and removing these poisonous excretory compounds. Different classes 
of crops excrete somewhat different kinds of toxic matter. The crops 
in the rotation should therefore be so arranged as to prevent the 
toxic effects due to ~he continuous growing of the same crop . 

• 
PLANT DISEASES A.ND INSECT ENEMIES. 

The danger from outbreaks of plant diseases, particularly those 
which arc spread by infection through the soil, is greatly 111inimized 
by not growing the same crop or those crops subject to the same dis-
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caE.es too frequently on the same soil. After the soil is once infected 
with a plant disease from the growing of any crop too persistently, 
the di~en.::,e n1ay frequently be completely eradicated by a change to 
nn altoget11er different l{"ind of crop for one or more years. 

Crop rotation can also be made to serve a most useful purpose in 
n1uny cases by preventing or minimizing the danger from insect 
enerniPs,0 especially those which spend a portion of their life cycle 
in the soil. Take, for example, the two greatest pests of newly set 
tob,\tr•o, nnd of many other crops for that matter-cutworms and the 
so-r.,nlled "wireworm," or "stalkworm." Their ' presence depends 
ahnost entirely upon the character of the vegetation growing upon the 
lnncl during the previous season; that is, whether it was attractive or 
11ot to the adult forms of these insects during the period when they de
posited their eggs. To apply this principle, it is necessary to see that 
the soil is not occupied at the egg-laying season by vegetation which 
is attractiYe to the adult insect or, better still, to see that it is occu
pied by a forn1 ,vhich is altogether repulsive. It is generally known 
by tobacco growers in many sectio11s that after heavy growths of 
weeds, particularly the ironweed or stickweed, the soil is very likely 
to be seriously infested with the dreaded "wireworm ;" indeed, it is 
frequently infested to such an extent as to render it almost impos
sible to secure a stand of tobacco until the pests leave or pupate, 
,vhen it is too late to secure anything like a normal crop. A field 
intended for tobacco, or corn, or any other crop which these pests 
nttnek ~houl<l not be allowed to grow up in ironweed during the 
JH'l'\'ious year. It is the writer's observation, moreover, that a field 
,Yhich has grown cowpeas the previous season , provided they have 
been kept clean of weeds, will be free from both cutworms and the 
'' \Yirc,vorn1.'' This fact, if taken advantage of, is of inestimable 
value to tobacco growers, because the presence of "wireworms" or 
cnt,,vor1ns in the soil is a most serious drawback to any effort toward 
th~ in,·1·en:::ccl use of fertilizers and the adoption of more intensive 
1nPt hods. It is a happy circumstance also for all dark types of to
bnc<'o-nn<l tl1ese are types gro,vn on soils most likely to be troubled 
,\'i I h t ltc:::,~ pcsts-tl1at the repellent crop is so desirable and valuable 
ot licr,vi~e. 

1'lic feeding value of cowpea hay is very great, and the stubble 
1Hlll.s n111ch to the fertility of the soil. Increased quantities of 
n n1n1onia te1Hl to darken tobacco, and in cases where brightness 
is nn i1nportnnt consideration, as in the bright-tobacco belt of 
southern "'\''irgiuia, North Carolina, and South Carolina, the cultiva
tion of co-n'peas prepuratory to tobacco 1night be objectionable. 

a.\. :-:ve.·lo l h1Ye!'-tign tion of the tobacco insects throughout the export
tnha,·co rt•:i11n is being conducted by the Bureau of Entomology. 
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Plate XXXIV, figure 2, sl1ows an uneYen stand in a Maryland to
bacco field due to tl1e attacks of "wireworms." The field was reset 
several times. With such a stand the prospects for a profitable crop 
are very poor under any system of culture. 

THE EFFECT ON TIIE SOIL OF CROPS AY.AILABLE FOR ROTATION. 

The selection of standard crops generally regarded as adapted 
:for cultivation on most tobacco farms in the export and manufactur
ing districts under consideration may be divided into four main 
classes: (1) The inter-cultivated crops, corn and tobacco; (2) the 
small grains, particularly wheat and oats; (3) the grasses, such as 
red top and timothy; and ( 4) the legumes, including the clovers, 
vetcl1es, and cowpeas. 

In producing the inter-cultivated crops-corn and tobacco-the 
soil should be deeply broken and thoroughly aerated and pulverized. 
This is l1igl1ly desirable, but, by hastening nitrification, oxidation, 
and decay, it serYes also to use up the humus supply more rapidly. 
In the culti°vatio11 of the small grains, like wheat and oats, the soil 
is not so thoroughly and deeply broken and aerated. These crops are 
not so l1ard on tl1e bun1us supply as tobacco and corn, but they are 
exhaustive rather than recuperative in tl1eir effect. The true grasses 
are similar to the small grains in tl1at their cultivation is not at
tended with deep breaking and aerating of the soil and their entire 
plant-food requirements are extracted from the soil itself. There is 
this marked difference, l1owever, in their effect upon the fertility of 
the soil : They occupy the soil continuously for two or more years, 
have a dense root system, and form a good sod, which, when turned 
under, adds materially to the soil's supply of humus, and during the 
period of their occupancy they hold the soil against washing and 
leacl1ing. For these reasons they are to be classed as distinctively 
soil improvers. 

Tl1e perennial clovers, sucl1 as red, sapling, and alsike clover, in 
certain respects migl1t best be classed with the true grasses, but they 
l1aYe tl1e additional advantage of being legu1ninous plants and are 
able to supply their requirements for am1nonia fron1 the air tl1rough 
the aid of the colonies of bacteria living symbiotically in the nodules 
,vhich they form upo11 the roots. Their deep taproots also l1ave a 
valuable effect not produced by the grasses in opening up and aerating 
the subsoil and in bringing up from the subsoil and utilizing plant
food n1aterial not accessible to many otl1er classes of plants. The 
perennial clovers are often grown with the grasses, and when so grown 
the combination probably l1as few superiors in building up the fer
tility of the soil. The annual legumes, such as cowpeas, crimson 
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<·lover, and Yetch, also fix atmospheric 11itrogen through the aid of 
bacteria on their roots, and the long taproots have a favorable action 
~in1i]ar to the perennial clovers. Some of the annual legumes, like 
crimso11 clo-ver and vetch, also occupy the soil only during· the cooler 
months of the year, when they do not interfere '"ith tl1e growing of 
a regular sumn1er crop. Cowpeas are especially valuable because 
they "·ill produce a fair crop on a much poorer soil than will some of 
the other legumes and are a much surer catch under various conditions. 

Il i8 note"·orthy that the growing of any crop of these four classes 
r eacts u1)on tho soil in a different way from any of the otl1ers, and 
each, except possibly the small grains, serves some particularly de
sirable purpose in soil improvement not so fully accomplished by 
any one of the others. It is desirable, therefore, that these different 
crops be grown in systematic rotation, so that the improving· effects 
of each class may be regularly received and the ill effects of the 
exhuuljti,·o crops be systematically neutralized . 

.1.\..s previously stated, the principal crops grown in tl1e early days 
1Yerc tobacco, corn, and wheat, all exhaustive rather than recuperative 
crops, and but little attention was given to the grasses and legumes. 
These early, methods finally crystallized under ante-bellum conditions 
into custon1, and it is only in very recent years that attention has 
been seriously directed to the systematic cultivation of the grasses 
and legti1nes in rotation with corn, tobacco, and wheat. It has, in
deed, been tl1e cnsto1n of many of the best tobacco growers to sow 
clover seed in their wheat in the spring, and on freshly cleared land 
a fair stand and growth often resulted. In the larger part of the old 
tobacco-growing area, l1oweYer, none of the grasses, clovers, or other 
leguminous crops have been grown to a sufficient extent or ,vith 
sufficient success to anywhere near offset the cumulative exhaustive 
effects of repeated cropping with tobacco, wheat, corn, and . oats. 
Tho 1uethods e1nployed were so ineffective and the soil was so com
pletely i1npoverished under the system employed that when atten1pts 
"·ere 1nade to grow grasses and clovers the results were generally 
anything but encouraging. But the case is far fro1n hopeless. 
Experin1ents conducted by the writer during the past fe,v years in 
<liil'erent sections of the tobacco-producing area, notably in the dark
tobacco district of Virginia, indicate plainly that, witl1 proper 
ndaptation of 1nethocls, the soil-improving legumes and grasses can 
bo g-row·n in rotation with tobacco and wheat with most surprising 
succe-;s, and may become such important sources of income, aside 
fro1u their soil-improving value, as to render the farmer less depend
ent upon tobacco as the cash crop of the farin. 

In placing the cultivation of the soil-in1proving grasses and clo,ers 
upon a successful basis at once the tobacco grower is greatly aided 
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by the fact that his rotation includes a crop of such high commercial 
value as tobacco. There are but few general farm crops that will 
give profitable returns for applications of such large quantities of 
commercial fertilizers as will tobacco, and the after effects from this 
heavy fertilization are materially effective in insuring and increasing 
the success of the wheat, grass, and other crops succeeding the tobacco. 

It is not practicable to attempt to lay out a rotation scheme adapt
able to all tobacco sections, nor to ail tobacco farms within a given 
section. The soil and climatic conditions of each section will neces
sitate modifications of any scheme that might be suggested, and the 
peculiarities of each farm, as well as the individuality of the farmer, 
will prove additional modifying factors. The important point, how
ever, is that each farmer should study out for himself the best possible 
rotation for his own farm. So far as possible this rotation should 
include in systematic sequence all of the standard crops produced; 
and, under average conditions, the farmer will make a mistake if 
he does not include in that rotation enough of the soil-improving 
grass and leguminous crops to furnish a liberal supply of feed for 
live stock, so as to increase the available supply of barnyard manure 
and also by the stubble help to maintain the physical condition and 
bacterial activity of the soil at the maximum state of efficiency. 
Leguminous crops should be grown also with sufficient regularity to 
restore so far as possible the nitrogen removed by the nonleguminous 
crops. 

Corn is a gross feeder and under the inadequate system usually 
followed it has not been considered advisable by farmers to grow 
corn in the same rotation with tobacco, because it so exhausts the soil 
as to materially injure the all-important tobacco crop. The result is 
that, except where there are lowlands or river lands unsuited to 
tobacco, the corn crop has been relegated generally to the poorer parts 
of the farm, which are thus made still poorer by continuous corn 
cropping; or, what is little better, corn is made to alternate with occa
sional resting years, when the land is given over to weeds and bushes. 
The result, of course, is a very poor yield of ·corn. However, with 
an · adequate rotation system, including soil-improving crops, espe
cilllly the legumes, it would be much better to include the corn in the 
general rotation unless there is sufficient river land unsuited for 
tobacco culture to grow all the corn necessary. By placing the corn 
crop in the general rotation on the better land of the farm the yield 
secured will necessarily be greatly improved; and, with the introduc
tion of an intensive rotation system, together with a much heavier 
use of fertilizers on the tobacco, it may be found beneficial even to 
the tobacco by reducing excessive organic fertility, which would tend 
to make the tobacco coarse. · 
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In any ~chen1e of rotation proposed for a tobacco farm, the tobacco 
"·ill probabl}- be regarded as the important money crop of the rota
tion, and as such may be considered as standing at the head of the 
proposerl rotation. 

In connection with the experiment work wl1ich the writer has been 
cunducting in Virginia, he has proposed and initiated in an experi
Hu•utal an<l de1nonstrative way a rotation scheme, fundamental in its 
nat 11rH, '"hich will bring out the important factors in planning a 
,·ro1Jping syste1n in which tobacco is the in1portant crop. The rota
f inn proposed is adapted more particularly to the dark-tobacco dis
trict of ,~irginia, and for otl1er sections it will need modification to 
n1akc it suitable for the type of tobacco grown and the different soil 
and cli111atic conditions. 

SUGGESTIONS FOR A ROTATION. 

TllE TOBACCO CROP. 

Tfending the rotation as the important money crop stands the to
hnec·o. It sl1ould be fertilized very liberally with all the properly 
balnncecl fertilizer that the crop will pay a profit on. The results in 
\ Tj rginia go to show that from $20 to $30 worth of such f ertilizer per 
ncre can be nsed to advantage. In the experimental work in Vir-
1:,rinin it has been found desirable to set the tobacco somewhat closer 
than is the custom in order to keep the leaf from becoming overgrown 
nnd course. The usual distance l1as been about 3 feet apart in rows 
thnt. arc 3~ feet apart, making about 4,200 plants to the acre. With 
h1.·11. vie,· fertilization it has been found best to set the plants 2½ feet 
npart, in the rows instead of 3 feet, the distance between the rows re-
111nini11g the san1e, thus increasing the number of plants to the aero 
to :1 pproxin1ately 5,200. The system of cultivation has also been 
t-liglit ly 1nodificd in some respects. The cultivation should be ap
proxi1nately level, except on fields likely to suffer from excess of 
1noic;111r1~ or standing water, which can be hilled or bedded to ad
Yunt n •Tp in '' laying by." L evel cultivation is cheapest and best con
serYes the soil 1noisture under ordinary- conditions . 

• 
ultivation should begin as soon as the plants show signs of 

gi·o,vt h. 1'he fir~t tin1c over, the double-shovel plow fitted with nar
l'(nY teeth rnn three timec; in a 1·0,Y has been found useful to thor
nt1gli ly hreak ont the n1iddle-., after tl1e tran1pling to which they l1a<l 
b.-,cn subjl.¼Ctcd during the set ting nnd r esetting. Subc;equent cultiva
tion-., ho" ever, were Yery shallow and frequent, using a fi,e-tooth cul -
1 iva tor "-'ith un 18-inch s"eep altnchn1cnt. This is an extremely 
,. tlt1l'l i ,·e instrnn1ent and lenYcs the soil fine and 1nellow on top. The 
l "-inch h1:11le cuts otf all weeds, leaYe5 then1 on the surface, at. each 
eult i ,·n t ion rolls the soil sligl1tly to""'ar<l the ro"-, ,,·hich pre1,..ents 
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water from standing immediately around the plants, and covers and 
kills small grass and weeds. The cultivatio11 with this implement 
after the tobacco is well started sl1ould be repeated every week or ten 
days according to conditions until the tobacco is topped and too large 
to work without breaking the leaves. 

Very strenuous efforts have been made in the case of all the experi-
1nental crops to plant early rather than late in order to insure a good 
cure, as it is often very difficult to properly cure late-harvested crops 
in the cool dry ,Yeather likely to be encountered. Tl1e damage from 
the hornworm is also considerably less in early tobacco, the yield is 
usually larger, and the leaf is more elastic and finer in quality. The 
only drawback to early planting is the da11ger of damage from cut
,,orms and" wireworms," which makes an uneven and broken stand. 
I t is eS$ential, therefore, to so arrange the rotation tl1at the crop 
preceding the tobacco ,vill be unattractive to the adults of these 
species. As already stated, cowpeas grown free from weeds have 
been found most satisfactory and valuable for tl1is purpose. 

THE WHEAT CROP. 

The crop following the tobacco in most sections is wheat. Tl1is 
seems most practicable and desirable and is regarded with favor. I n 
preparing land :for wheat, it is the general custom in most parts of 
Virginia to throw out the tobacco stubble with a 2-l1orse turning plow. 
A better way, it is believed, and one that has been :follo,ved most 
successfully in the writer's experimental and demonstration work, is 
to har row the field over several times with a disk harrow until it is 
thoroughly pulYerized to a depth of 2 or 3 inches without throwing 
out the stubble with a plow at all. A better and more unifor1n 
surface preparation with a firm subsoil such as is best for wheat 
seeding is secured by this method. I f the tobacco has been hea,ily 
:fertilized it is not probable that it will pay to use any fertilizer on 
the wl1eat. It is important, however, to sow the wheat neither too 
late nor too early. Experiments by the "'\rirginia Agricultural Experi
ment Station covering a period of four years go to show that the yield 
is materially affected by sowing too early or too late. From October 
1 to 10 is the best season in most sections of that State. 

In experiments at Appomattox, in the Virginia dark-tobacco dis
trict, yields have been obtained o:f from 25 to 30 busl1els of "·heat 
per acre after tobacco with heavy fertilization, costing $32 an acre, 
and o:f from 12 to 15 bushels per acre on check plats where the to
bacco was fertilized with 400 pounds of ordinary 3- 8-3 fertilizer, 
costing $5. Xo fertilizer was applied directly to the wheat in either 
case. These yields illustrate in a most striking "·ay the beneficial 
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PLATE XXXV. 

F IG. 1.- F IELD OF WHEAT SUCCEEDING T OBACCO WHICH HAD RECEIVED 400 POUNDS 
OF FERTILIZER, AS SHOWN IN PLATE XXXIII, FIGURE 2. 

[Yield, 12 bushe ls pe r ac re.) 

FIG. 2.- F IEL D OF WHEAT SUCCEEDING T OBACCO WHICH HAD BEEN F ERTILIZED W ITH A 
MIXTURE, AS SHOWN IN PLATE XXXIV, FIGURE 1. 

(Yield , 29 bwhels pe r a<'re.J 
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PLATE XXXVI. 

FIG. 1.-FIELD OF G RASS SUCCEEDING WH EAT W H ICH F OLLOWED T OBACCO. 

(The tobncco hnd received a hea,·y npplication of fertilizer. as shown iu Plate XXXIV, figure 1. 
Grass top-dressed in the spring with 300 pounds oi nitrate of soda per acre. Yield, 5.06 tons of field-<"ur~rl hny per acre.) 

FIG. 2.-THE SAME FIELD OF GRASS S HOWN IN FIGURE 1
1 

A FTER IT HAD BEEN CUT 
AND COCKED. 
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P LATE XXXVII. 

F IG. 1 . - F IELD OF T IMOTHY AT B OW LING G REEN, V A. 

(The gras'l at the right receh·ed no nitrate and Wtls hardly worth cutting. That !it tbe J_eft was 
top-dre~ed with nitrate at the rate of 300 pounds to the acre, an excellent y ie ld being the 
result.) 

F IG. 2.-VIEW OF SOME OF THE CROP R OTATION PLOTS AT UPPER M ARLBORO, M o. 

(.\t tbc extreme lt'ft is lan1l littNl for 1-ow111g grass. The c·owpt•ns in the C'enter will be plowed 
do\\ll in the foll und besuccel"<led byt·orn the next sea,-ou. 'lhe c•orn, seen at the right. which 
hn, uu excdlent ,-tand of c·rim,on clover in it, ";l] be succeeded by tobacco heavily fertilized.] 
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after-effects resulting from liberal applications of fertilizer on the 
tobacco, and shoul<l be regarded as an additional credit against the 
cost of the tobacco fertilizer. Plate XXX"\T, .figures 1 and 2, strilr
ingly illustrates the benefits to the succeeding "'Yl1eat crop from the use 
of an increased quantity of fertilizer on tobacco. 

TIIE BAY CBOP. 

Gratis will most naturally follow the wheat in the rotation, and 
1uost encouraging results fron1 the methods pursued have been se
cured in the Virginia experiments. The custom l1as been to so,v 
grass, if at all, with the wl1eat in the autumn, and to sow clover, 
,Yhe11 that is used, on the wheat land early in the spring. Tl1is 
is a cheap 1nethod of seeding, but can not be relied upon to give 
satisfactory results. After the wheat is harvested, the long, hot 
s11111n1ers give the young grass or clover plants a hard struggle for 
existence, and in any case the field is almost sure to become very 
"·ccdy during the summer period. The stand of grass secured, fur
thcr1norc, by tl1is method is not likely to be tl1ick enougl1 to pro
duce a heaV)-- crop, and the hay is almost sure to be full of 
"·ced-; and bushes. On very ricl1 land, also, sowing the grass with the 
"heat is aln1ost sure to injure the chances of securing a good wheat 
erop. On poor land the ,,heat is not much injured, because the grasc; 
1t1ake5 so little start, but the chances for securing any grass worth 
cutting on sucl1 soil are n1eager. 

1"'o n1ake the growing of grass in the section under consideration 
fully realize its po-.sibilities, separate preparation of the land and 
separate so-n·ing of the grass seed in the late summer or early fall, 
after the ren10Ynl of the wl1eat crop, is by far tl1e most promising 
n1cthod. As soon as possible after the cutting of the wheat, the stub
ble ::,hould be disk-harrowed and the surface put into a fine ancl mellow 
condition; prcfcrnbly not to exceed 1 or 2 incl1es in deptl1. It should 
be occasionally reharro,Yed through the sun1mer w lien the n1oisture 
conlcnt is right and then heavily seeded, preferably with mixed 
gra-.;se:::., in the late sun1111er-from the middle to the latter part of 
1\.ugu~t. It i::. i1nportant, to haYe only a very shallo"· surface prepa
ration for so"·ing gra.;;s seed. ,,11at is needed is a fine n1ellow seed 
betl. "·ith the firu1 un<lersoil so near the surface as to bring the n1oistnre 
up fur enough to sprout the seed and keep the young plantlets ali1"e, 
eYcn in the cYent of prolonged <lry weather in1mcdiatcly n£t0r seeding. 
Un}p -::; the soil is kno,vn to be ,ery fertile, enough fertilizer should be 
applied al ::-ceding tiu1e to give the grass a goocl start for the winter. 
J>reparing the seell bed for gra::,s "·itl1 a <lisk hnrro"· is n1ncl1 more 
expen::.iYe than so,ving the ~eecl \Tith grain, but the chances for a 
large crop of g,.·n~~ for nt least t,,o years are greatly increased thereby, 

l-u7Ju3-YnK lf)()~'-r--27 
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and, as sho,vn by the Virginia experiments, the increase in the crop 
is mucl1 more tl1an sufficient to pay for the increased cost of prepara
tion. ...\. thicl{, uniforn1 stand O"\'"er the entire field is imperative if big 
yields of grass are to be secured. 

Our experiments have given the largest yields from a mixture of 
12½ pounds of ti1nothy, 7½ pounds of redtop, and 10 pounds of sapling 
clover to the acre. In the test of these one year, clover alone gave 
2.81 tons, redtop and timothy 4 tons, and a mixture of all three 5.06 
tons of field-curc-d hay per acre. If a good stand is secured it l1as 
been found to pay liberally to top-dress the grass very early in the 
spring, say tl1e latter part of 11arch, when the grass shows 
signs of starting to grow. witl1 200 to 300 pounds of nitrate of soda 
per acre. Top-dressing in this way has been found to increase the 
yield fron1 1 to 2 tons per acre. Plate XXX"\7II, figure 1, shows 
clearl)~ ,vhat a great difference nitrate of soda frequently makes in 
the yield of grass. 

Fro1n this system of preparing the land, seeding. and fertilizing 
following wheat, which in turn had succeeded heavily fertilized to
bacco, a yield of first-class l1ay l1as been obtained tinder a considerable 
variety of soil and seasonal conditions. These results are extremely 
encouraging, insuring the rapid upbuilcling of the soils on which 
tl1e grass is grown and promising to the growers a source of income 
of sucl1 importance as to render tl1e farmer relatively much less de
pendent upon tobacco for ready cash. The experin1ents thus far con
ducted indicate that grass grown in rotation, w1tl1 the intensive 
n1ethods employed, will stand for at least two years, giving practically 
as heavy a crop of first-class hay the second year as the first. The 
field in Appomattox which grew 5.06 tons of hay per acre the first 
year after seeding also produced 3.7 tons per acre tl1e second year, 
but under seasonable conditions not quite so favorable as in the first 
year. Plate XXXVI, figures 1 and 2, shows views of this field before 
and• after the cutting of the grass. 

THE CORN CROP. 

After the grass has stood for two years, having been pastured, per
haps, after tl1e first cutting of the second season, it is reco1nmended 
that it be plo"vecl under during the fall or winter and followed by 
corn. On a two-year-old sod that l1as produced a heaY)' crop of grass 
each year an excellent crop of corn should be secured, probably ex
ceeding 50 bushels per acre in n1ost years if it has the benefit of good 
cultural methods and perhaps a s1nall application of fertilizer . 

• 
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LEGU;\lINOUS CROPS. 

Taking advantage of every opportunity for working in a soil
i1npro,·ing crop, cr1mson clover should be sown in the corn at the last 
working. The cl1ance of securing a good stand and a satisfactory 
growth during the fall and spring months should be exceedingly 
good on the fertile soil handled in rotation so intensively. This 
crimson clover might be harvested or turned under and the field pre
pared for tobacco, but the great drawback to this course on the 
stiffer soils is often found in the poor or too late preparation £or the 
tobacco. A-\. dry spell at the proper time for turning under the clover 
or stubble may cause serious delay or bad preparation or both. I t 
will be n1uch better to delay the tobacco anotl1er year and grow a 
crop of cowpeas aftel' the crimson clover, thus securing the addi
tional benefit to the tobacco from turning under the stubble of the 
leguminous crop and the invaluable freedom from cutworms and 
'· "·ire"·orn1s '' to the newly set tobacco, besides enough pea hay ( ex
cellent for cows) to n1ore than pay for the cost of growing the crop. 
The pea stubble sl1ould be plowed under during the fall or winter in 
order to insure sufficiently early preparation of the soil to take ad
vantage of the best seasonal conditions for the growing and curing 
of the tobacco. 

CII.\NGES ANO ADAPTATIONS. 

The suggestecl rotation covers six years, includes the standard 
crop-; of the aYernge tobacco farm, and arranges them in such se
quence that the exhaustive crops are interspersed with tbe soil
i1nproving crops. It can be easily modified in a variety of ways with
out. changing its fundamental features. If it is desired to give wheat 
a larger plnce in the 1·otation it can be done by following the corn 
,, itl1 wheat instead of crimson clover. The proportion of corn can 
be increased by follo'1.·ing the crimson clover or the cowpeas with corn 
rind ngain following the corn with cowpeas in preparation for the 
tobacco. Plate XXX"\711, figure 2, giYes a general view of some of the 
crop-rotntion plats at Upper :hfarlboro, ~Id., where experiments are 
conllucted cooperatiYely by the Bureau of Plant Industry and the 
:Ofaryland A\gricultural Experiment Station. The fallo'1.·ed land on 
the left is fitted for grass seed. The cowpeas in the center wjJJ be fol
lo"·ed by corn next year, and tobacco will f ollow the corn, seen at the 
right, which contains a good stand of crimson clover. This is such a 
light. soil that satisfactory preparation for the tobacco crop is not 
likely to be delayed by hard, dry soil, as n1ight be the case on 
~tifl'er soil..s. 
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SUMMARY OF FEATURES OF Tl"IE SUGGESTED ROTATION. 

The rotation proposed gives three important so_urces of money 
return-the tobacco, the wheat, and the live-stock products from the 
f eeding of the hay and other forage. In only two crops out of the 
six is any considerable quantity of plant food removed from the 
farm-the leaf tobacco and the grain of the wheat. Four of the 
crops out of the six produce stock food in large quantities-the corn, 
the two grass crops, and the cowpeas, while the straw of the wheat is 
also of material value for feeding purposes. Three of the six crops 
are distinctively soil-in1proving in their nature, replenishing the 
humus supply and the nitrogen content-the two grass crops, includ
ing clover, and the cowpeas. 

From the feeding of so much forage a greatly increased supply of 
barnyard manure should result, sufficient, probably, to manure each 
field once during the full course of the rotation. It is suggested that 
this manure be used for top-dressing the second-year grass field dur
ing the winter and early spring. This would greatly increase the 
grass yield and take the place of the nitrate of soda on the second
year grass. When the second-year grass sod is turned under for corn, 
the manure will continue to l1ave considerable effect in increasing the 
corn yield. 

The tobacco is the only crop of the rotation to which it is proposed 
that any large quantity of fertilizer shall be applied. As previously 
suggested, as much fertilizer should be used on the tobacco as it will 
pay a profit on. The Virginia ex~riments indicate that on ordinarily 
good soils in their unimproved condition, from $20 to $30 worth 
of properly balanced fertilizers can be used to the acre with profit. 
When the rotation becomes well established, however, and the soil has 
been materially improved by the growing of the heavy grass and 
leguminous crops and the use of increased amounts of manure, it n1ay 
be found that the quantity of fertilizer used on the tobacco can be 
materially decreased, particularly in respect to the proportion of 
ammonia which it carries. 



USE OF POISONS FOR DESTROYING NOXIOUS MAMMALS. 

By DAVID E. LANTZ, 

Assistant, Biological Survey. 

WASTE IN THE USE OF POISONS. 

Poisons are so extensively used in the United States for the destruc
tion of noxious animals that the commerce in them is enormous. Al-
1nost all druggists have a considerable trade in substances intended 
to rid field, garden, orchard, or buildings of pests that destroy crops 
or other property. These poisons are sold in three forms-proprie
tary preparations, raw materials, and preparations mixed by the 
druggist ready for use. 

Whatever the form, the purchaser often pays an excessive price 
:for tl1e poison, and then frequently wastes much because of lack of 
knowledge of bow best to use it. Since in the West the people of a 
single county sometimes expend $25,000 to $30,000 a year for poisons 
for destroying rodent pests, and since insecticides and other poisons 
for the entire country cost many millions of dollars annually, the sav
ing of ,~aste in these items is important. At present fully half the 
expenditure in the United States for rodent poisons is wasted. 

Probably the buyer of proprietary poisons has the greatest cause 
for complaint. Often 1 or 2 cents' worth. of material is retailed at 
from 25 cents to a dollar. The difference between the cost of the 1na
terial and the selling price represents the manufacturer's profit and 
the retailer's commission. Large returns enable proprietors to spend 
much n1oney in advertising or otherwise exploiting their wares, some 
of which have no merit. But a man does not always complain of ex
cessive cost if the poison proves efficacious. It is when little or no 
results follow its use that he considers himself defrauded. In reality 
he is cheated when he pays an unreasonably large price for the manu
factured product, because the raw materials are cl1eap, and directions 
for their con1bination and use are now available. 

The formulas for the co1nmon insecticides are the result of long
continued experiment by expert entomologists and orchardists. They 
have become standard by reason of long and successful use, and well
informed farmers are now comparatively safe from the impositions 
of ven<lers of so-called insecticides. But t1ntil recently the destruc
tion of noxious mammals has received less attention fron1 experts than 
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the destruction of insect pests, and the buyer of poisons for mammals 
has had to depend upon scattered information or personal experiment. 

One of the duties of the Biological Survey is to ascertain by experi
ment the most effective and economical methods of combating noxious 
mammals and birds. The present article aims to bring together the 
best formulas and methods, and thus to enable farmers, ranch.men, 
and others to save time, labor, and money. 

THE PROBLE~I OF DESTROYING NOXIOUS :i\fA::\,f}.fALS. 

The destruction of noxious mammals is a more complicated prob
lem than that of insect destruction. The farmer who fights these 
higher forms deals ,vith instincts and intelligence well adapted to 
cope with his own in the struggle for existence. It is not enough that 
he place poisoned food or traps in the way of the creatures he de
sires to destroy; he must make the baits attractive and allay the 
natural suspicion of the animals by ridding traps of all suggestion 
of their real nature. He must know the traits of the animals and 
take advantage of any habit that will enable him to circumvent and 
destroy them. With such knowledge and the aid of plain, practical 
directions for carrying on his offensive operations he can in most 
cases do far more effective work with poisons than with traps, guns, 
and similar devices. The usefulness of traps, however, should not 
be overlooked, especially since they can be employed under condi
tions which preclude the use of poisons; but when large areas are 
involved and crops are threatened with immediate ruin, swifter 
methods are needed. Sometimes also the trap is a useful secondary 
agent for completing the work after the use of poisons. 

OBJECTIONS TO POISONS. 

It has been urged against poisons that their use is attended by 
danger, not only to domestic animals but to human beings; if care
lessness attends their handling, this is undoubtedly true. In Great 
Britain the laying of poisons in the open is forbidden under heavy 
penalties, and the use of poisons for mammals is restricted to ricks, 
drains, and other places out of the reach of domestic animals. In 
this country nearly all the States have statutes regulating the sale 
of poisons, and several of them forbid the laying of poisoned baits 
for predatory animals on lands not owned by the person who puts 
out the poison. A few States require posting of special notices in 
tl1e neighborhood when poisons are laid for wolves or other wild 
animals. The poisoning of predatory dogs is prohibited in some 
States and specifically permitted in a few. In general, it may be 
stated that in the West, wl1ere wolves, ground squirrels, prairie dogs, 
gophers, and similar pests abound, :few laws restricting the use of 



USE OF POISONS FOR DESTROYING NOXIOUS MAMMALS. 423 

poisons exist. It is well, however, for anyone desiring to poison 
pests to first inform himself thoroughly as to the statutes of his State 
011 the subject. 

.... \..nother objection that has been urged to the destruction of mam-
1nal pests by poisons is that their use is inhuman, entailing much 
suffering upon the victims. The same objection holds to even greater 
degree against trapping, shooting. and other methods of taking life. 

POISONS IN CO~IMON USE AGAINST NOXIOUS l\{A1\Il\IALS. 

The poisons most commonly used to destroy mammal pests in 
An1erica are phosphorus, arsenic, and strychnine. Nearly all the 
proprietary poisons on the market have phosphorus or arsenic as a 
base. Other substances that have been recommended are barium 
carbonate, potassium cyanid, corrosive sublimate, nux vomica, cicuta, 
and common squills. 

PHOSPHORUS. 

Yellow pl1osphorus seems to be the poison most used for the rle
struction of rodents. It is an irritant poison, usually slow, though 
quite variable in rapidity of action, but eventually destroying the 
life of any animal that eats it. One-fourth of a grain is a dangerous 
dose for a person, and in one instance a much smaller quantity proved 
fatal. Used medicinally, it is given in doses of one one-thousandth to 
one-thirtieth of a grain. Commercial or yellow phosphorus is usually 
kept under water in the form of waxy, translucent sticks. It is solu
ble in 4 parts of carbon bisulphid. Its efficiency as a poison depends 
on the fineness of di vision. That prepared and mixed by machinery 
is usually better than poorly mixed, homemade preparations. The 
fineness of division is accomplished by first dissolving the phos
phorus i11 carbon bisulphid, after whicl1 the solution is mixed with 
any suitable medium. Phosphorus rat and roach pastes usually 
contain fron1 1 to 2 per cent of phosphorus in a medium of fl.our or 
meal and glucose. A popular English rat paste has 4 per cent of 
phosphorus. 

There are several serious objections to the use of phosphorus. The 
first is that its slow, irritant action entails much unnecessary suffering. 
,,11ile the right to take the life of noxious animals is generally con
ceded, it should be done without needless torture. 

The danger to person and clothing in handling yellow phosphorus 
should be generally known. This substance is kept and cut under 
water and should not be touched with the hands. A nearly saturated 
solution in carbon bisulphid has been known to burst into flame while 
being carried, setting fire to everything which it touched.0 

0 Essence of turpentine is said to be a positive antidote for phosphorus poison 
and a cure for external burns by this element . 

• 
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The chief objection to the :use of phosphorus is the danger of serious 
conflagrations. In the 1Vest, where phosphorus is extensively used 
for killing ground squirrels, it has caused fires which destroyed entire 
fields of ripe ,vheat and barley and buildings in which prepared 
phosphorus was stored. Some hazard attends the use cYen of care
fully prepared phosphorus pastes. Experiments with a con11nercial 
paste containing 1.6 per cent of phosphorus showed that it could not 
be ignited either by contact with flame or by friction; but when stirred 
after a few l1ours' exposure to the sun, it burst into flame. Another 
sample of paste, containing less than 1 per cent of phosphorus, was 
subjected to the same tests but could not be ignited. I t ,vas then left 
out of doors over night, and rain washed out part of the glucose. The 
residue, dried by exposure to sun and wind, soon charred and burned 
through the paper on which it lay. 

ARSENIC. 

The qualities of arsenic as a poison are pretty generally understood. 
In the form of Paris green or London purple it is widely employed 
as an insecticide. Jt is comparatively cheap, but is by no means as 
deadly as phosphorus or strychnine. The smallest quantity kno"rn to 
have been fatal to a human being is 2.5 grains. Ordinarily 2 grains 
,vould be a dangerous dose for an adult; but much larger quantities 
are lrnown to have been taken by persons who had become arsenic 
eaters. Farrier s often give a horse a dose of 20 grains without bad 
r esults. Its action on rodents is exceedingly variable, and there is 
ample proof that rats after taking small doses frequently beco1ne 
entirely immune to its further effects. 

"'\Vhite arsenic is sparingly soluble in water, and the crystallized 
-form is less soluble than the amorphous. Both forms are acid to 
test paper, and to some extent acidulate food with which they are 
mixed. Experience seems to prove that the souring of baits is often 
sufficient to keep rodents from eating them. This circumstance and 
the uncertainty of results even when baits are eaten are the chief 
objections to arsenic. As an alternative, when the bitterness of strych
nine prevents baits from being eaten, arsenic is a useful poison. 

STRYCII N I NE. 

Strychnine is one of four alkaloids obtained from nux vo1nica, the 
seed of a tree known to botanists as Strychnos nux vo1nica. The chief 
supply conies from the ~falabar Coast, I ndia. Strychnine occurs also 
in the bark of the same tree, and probably in all plants of the genus 
Strychnos. 

The strychnine of commerce consists of the alkaloid in colorless 
crystals or white powder, and of sev-eral salts, chiefly the sulphate 
a~d the nitrate, in needle-like crystals or powder. The alkaloid is 
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very slightly soluble in water alone, but if an acid be added it dis
solYes readily. It is soluble also in about six parts of chloroform. 
The two salts named are freely soluble in ~O parts of cold water 
an<l in two or three parts of boiling water. On account of its 
solubility the sulphate is the most convenient for poisoning rodents, 
and it should always be used in preference to the alkaloid. It is 
u~ually slightly cheaper and is equally deadly. 

8trychnine is exceedingly bitter, and this bitterness is a partial 
safPgttard against the accidental swallowing of the poison. It acts 
upon the nervous system of animals, producing tetanus, convulsions, 
and speedy death. The least dose known to have been fatal to a 
hu1nan being is half a grain, but a quarter of a grain is regarded as 
a dangerous dose. The medicinal dose is one one-hundredtl1 to one
twentieth of a grain. 

The bitterness of strychnine sometimes causes baits to be rejected 
by ani1nals. To counteract this, sugar is generally used. The same 

1 object is sometimes accomplished by mixing powdered strychnine 
,vith honey or with its own weight of commercial saccharine. For 
poisoning rabbits and field mice, which are accustomed to bitter foods, · 
no sweetening is required, and it is probable that the bitterness of 
strychnine is no obstacle to poisoning certain other rodents. 

As a poison for noxious animals strychnine has several advantages 
over the others commonly in use. I t kills quickly, with out the long 
tortures of corrosive poisons. In spite of its bitterness, baits con
taining it are rejected less often than those containing arsenic. If 
strychnine is properly labeled and kept fron1 ch ildren, it is less 
dangerous to have on the premises than most other poisons. Should 
strychnine be accidentally swallowed by an adult, antidotes are 
usually available, and by prompt action a fatal result may be pre
vented.0 Finally, considering both cost and efficiency, strychnine is 
an economical poison. 

Co~rPARATIYE cosT OF STRYCHNINE AND ARSENrc.-The cheapness 
of arsenic leads many to select it for poisoning noxious mammals. 
But experiments by the Biological Survey show that strychnine, all 
thing::; con5iclered, is a cheaper poison than arsenic. Strychnia sul
l)hate may be purchased in bulk: at about 75 cents an ounce; whit~ 
arsenic costs about 15 cents a pound. An ounce of strychnine will 

0 
In case of poisoning by strychnine an emetic should be promptly given-a 

teaspoonful of n1ustard in a glass of water (warm, if ayailable). Another excel
lent emetic is zinc sulphate (10 to 60 grains in tepid water) or apomorphine (4 
drops by hypodermic injection). A stomach pump can not be used after the 
first few minutes. ..As soon as the emetic bas acted, tbe patient should be put 
slightly under the influence of chloroform or ether, ancl kept so for seYeral 
hours. H e should be kept in a da r kened room and away from noise of all 
kinds. Further t reatment may be left to the physician, who should be sum
moned as soon as the poisoning is discovered. 
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thoroughly poison 60 pounds of wheat intended for field mice; a 
pound of arsenic will poison only 10 or 12 pounds of the grain for 
the same purpose. The cost of preparing the 60 pounds of wheat, 
therefore, will be about the same with either poison; hut more of 
that containing arsenic is required to kill. Actual field experiments 
clearly demonstrated the advantages of strychnine. The baits con
taining strychnine were eaten freely and many dead mice were found, 
while on the areas treated ,vitl1 arsenic little of the wheat was eaten 
and dead mice were few. Experiments show that an ounce of strych
nine, if properly distributed, and if none is wasted, is enougl1 to kill 
4,500 prairie dogs or large ground squirrels or 9,000 field mice. 

OTHER POISONS, 

BARIU]i CARBONATE.-As sold commercially, this is a dense, heavy 
white powder, insoluble in water but dissolving in the presence of 
several of the common acids. It is a rather cheap mineral poison 
without taste or smell. For this reason it l1as been recommended for 
destroying rats and mice. It is poisonous to larger animals when 
taken in considerable quantities, and in one case of human poisoning 
60 grains of the salt proved fatal. Its action is corrosive and very 
slow. 

PoTASSID:hI CYANID.-This intensely poisonous substance has been 
employed for destroying prairie dogs in the West, but usually in com
bination with strychnine. Although cheap, the fact that in contact 
,vitl1 the soil and atmosphere it rapidly deco1nposes and loses its 
poisonous qualities impairs its usefulness. It has been found too that 
dogs, when given doses of 2 or 4 grains of potassium cjanid, vomit 
the poison and recover. 

ConnosrvE sunLil\1ATE.-Corrosive sublimate, or mercuric chlorid, 
of commerce occurs in heavy colorless masses, which dissolve in 16 
parts of cold water and 3 parts of boiling water. A dose as small as 
3 grains has been known to be fatal to man. Its corrosive action on 
tl1e digestive tract is rapid, and somewhat like that of carbolic acid, 
but death results usually from exhaustion. Although this poison has 
often been recommended for rodents, the burning sensation in the 
mouth and the constriction of the throat it causes preclude its em
ployment. 

Nux VOMICA.-The nux vomica of commerce, extensively used in 
medicine, is largely employed in tbe Old World for poisoning rodents. 
It contains from 2 to 5 per cent of poisonous alkaloids, mainly 
brucine and strychnine, but the proportions of each vary so greatly 
that the strength of the poison is uncertain, and it is better to use the 
purer strycl1nine instead. The baits can then be made of definite 
strength and the poison economically applied. 
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C1cUTA AND SQUILL.-These two plants have been recommended for 
destroying rats and mice, and published formularies contain direc
tions for pre1)aring the poisons. The first is Oicuta vi1·osa or 0. 
,naculata, known as water hen1lock, a common marsh plant, the roots 
of \vhicl1 contain a very active poisonous principle known as cicu
toxin. This produces tetanic convulsions and death in animals. The 
bulbs of the common squill or sea onion contain scillitin, a poisonous 
glucoside which dissolves in alcohol or ether. This poison is some
ti1nes used in connection with barium carbonate, the squill, it is said, 
being used chiefly to attract rats or mice to the bait. The writer has 
not yet tested the efficiency of these poisons. 

POISONING WOLVES AND COYOTES. 

Passing from the general consideration of poisons to their practical 
use by tl1e farmer and stockman for the protec.tion of his property 
against pests, it may be stated that strychnine is the most effective 
poison known for wolYes. The strychnia sulphate is to be preferred 
on account of its quicker action. The proper dose for a wolf is 4 
grains; for a coyote. 2 grains. The common 3-grain gelatin capsules 
of the drug st.ores, if well filled, will hold 4 grains of strychnine. 
The 2-grain capsule should be used for coyotes. Fill, cap, and care
fully wipe each capsule to remove every trace of the drug from the 
outside. Insert it into a piece of beef suet the size of a walnut and 
close the caYity. The baits should be carried in a can or pail and not 
handled except with gloved hands or forceps. They should be 
dropped from horseback along trails followed regularly by wolves 
or along an artificial trail made by dragging an old bone or piece of 
hide well saturated with the fetid scent described in Circular 63 of 
the Biological Survey, which should be consulted for more detailed 
directions for destroying wolves. These baits are very effective when 
placed around or partly under a carcass on which wolves or coyotes 
are feeding. 

POISONING PRAIRIE DOGS. 

Poi~on and fumigation with carbon bisulphid are the only means 
that have proYed successful in destroying prairie dogs over large 
areas. The cost of poisoning is less than half the cost of fumiga
tion. The area should first be gone over with poison and the bulk 
of the nnin1als thus destroyed. The few that escape may then be 
locn ted in their burrows and destroyed ,vith carbon bisulphid. 

,,11ent treated with strychnine has proved an economical and 
efficient poison, but is objectionable because it kills numerous valu
able birds, Rolled grain and meal are less likely to be eaten by 
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birds, particularly if carefully placed close to the mouths of the 
burrows. As a medium for conveying the poison there is little doubt 
that alfalfa, either green or dry, will prove equally or even more 
successful, and it has the advantage that it is not eaten by birds. 

One and a half ounces of strychnia sulphate is enough to prepare 
a bushel of wheat. Dissolve the strychnine in a quart of boiling 
water and add a quart or more of thick sugar sirup. Pour this , 

mixture over the wheat in a clean metal vessel and stir until all the 
wheat is wet. Stir in corn meal to take up any surplus moisture, 
if the poison is to be used immediately, or add more water and 
leave the ,vheat to absorb the strychnine over night. 1'-fany expe
rienced persons prefer the latter plan, but the writer has been 
equally successful with both. About a teaspoonful of the poisoned 
wheat is placed at the mouth of each occupied burrow. It is impor
tant to choose a time when the animals are both active and hungry, 
preferably in winter or early spring. 

THE KANSAS FORl\IULA.-A few years ago the State of l(ansas car
ried on extensive operations against prairie dogs, destroying them 
aln1ost completely over nearly 2,000,000 acres of thickly infested land. 
The poison was prepared at the State agricultural college experiment 
station, and for more than three years the writer had charge of its 
preparation and distribution. It was sold to townships and indi
viduals at cost, or the formula for preparing it was given to citizens 
of the State who asked for it. The formula was adapted from one 
patented by David W. Staples, formerly of Quanah, Tex.0 The 
State purchased the right to use the poison, but the writer found 
the formula impractical for large operations and it was modified into 
the following: 

For 1 gallon poisoned sirup, use-

4 ounces powdered strychnia sulphate; 
4 ounces potassium cyanid; 
4 ounces green coffee; 
6 ounces alcohol ; 
4 eggs (whites only); 
~ gallon thick sugar sirup. 

Preparation.-Mix the coffee and whites of eggs, and let the mixture stand 
over night. Dissolve the cyanid of potassium in a little less than a quart 
of hot water, and let it cool before using. Prepare the sugar sirup previously, 
so that it is not hot when used. Pour the cyanid of potassium solution over 
the coffee-and-egg mixture, stir, and then strain into the mixing vessel 
through a sieve fine enough to hold the coffee, ,vhich is rejected. Add the 
sugar sirup and stir thoroughly. Dissolve the strychnia in a little less than 
a quart of boiling water. Pour the alcohol into this solution and stir. Theu 
add the mixture of strychnine, alcohol, and water to the contents of the mixing 
vessel and stir thoroughly. 

0 Patent No. 456602, issued July 28, 1891. Expired July 28, 1908. 
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The strychnine will be precipitated by the cyanid, and when the 
poison is placed in a can and allowed to stand will settle at the 
bottom. The poison should be kept closely corl{ed until used. 

1\. gallon of this poisoned sirup is enough to poison two bushels 
of ,vl1eat. Before it is mixed with the ,vheat it should be thoroughly 
stirred or shaken, and a few pounds of corn meal added to make 
the sirup adhere to the grain. This preparation may be used imme
diately. Another way is to add more water and leave the wheat 
o-vcr night to absorb the strychnine. . 

The potassium cyanid in this formula makes the poison a quick 
killer when first put out. The quantity of strychnine is probably 
son1ewhat in excess of actual requiren1ents. 

Green alfalfa or alfalfa hay for poisoning prairie dogs should be 
chopped into short lengths and sprin){led with strychnine water or 
sirup until thoroughly wet. A large metal washtub should be used 
as a mixing vessel. An ounce of strychnia sulphate dissolved in a 
half gallon of water will prepare 30 pounds of green alfalfa; or the 
same quant~ty of strychnine dissolved in 3 or 4 gallons of water will 
prepare 20 pounds of alfalfa hay. 

POISONING GROUND SQU IRRELS. 

Ground squirrels are a serious pest in many parts of the West. 
The larger species are usually more difficult to poison than the 
smaller ones; but as they ordinarily eat more food, the difference in 
the formulas is less than one mig!'it expect. For the smaller ground 
squirrels, use-

1 ounce strychnia sulpba te, 
35 pounds clean wheat, 
2 gallons water. 

Dissolve the strychnine in the water in a large mixing vessel. 
Then pour in the wheat and allow all to simmer for an hour, the 
vessel being covered. Stir occasionally. The water will probably 

:l be entirely absorbed by the grain, but if not, a little corn meal will 
take up the extra moisture. If preferred, the strychnine may first 
be dissolved in a pint of boiling water, the ingredients then mixed in 
a large vessel, and all left over night to absorb the poison. Dis
tribute the poisoned wheat, a half teaspoonful at a place, at the mouth 
of the squirrel burrows. Do not scatter broadcast on account of the 
danger of killing birds. 

For the largP-r ground squirrels reduce the quantity of wheat in 
the above to 25 pounds and the water in proportion. Experiments 
in California in destroying the digger ground squirrel ( Oi tellus 
beecheyi ) with pieces of sugar beets into which crystals of strychnia 
sulphate had been inserted with a knife gave good results . 

• 
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POISONING POCKET GOPHERS. 

The several species of pocket gophers in the United States differ 
considerably, but they are much alike in their destructive habits and 
are a pest wherever they occur in cultivated lands. 

The pocket gophers of the Mississippi Valley and the southern 
States east of the Mississippi belong to the genus Geomys, and are 
readily poisoned with strychnine. The writer has had excellent suc
cess in destroying them with various baits in the late fall and early 
winter and reasonably good results at other seasons. Crystals of 
strychnine may be inserted into pieces of potato, carrot, or sweet 
potato, or in raisins, and the baits placed in the tunnels several feet 
from the fresh mounds. If placed in the laterals near the mounds 
they are likely to be pushed out by the animals in bringing' out soil 
and so not found. An instrument consisting of a spade handle shod 
with a metal point and having a metal bar for the foot about 15 
inches from the point is admirably adapted to making openings into 
the tunnels into which the baits may be dropped. The holes need 
not be closed. 

With the instrument described it is possible for one man in a day 
to distribute gopher poison on 30 to 40 acres of badly infested meadow 
or alfalfa land. A sharp-pointed stick may be substituted for the 
spade handle, but it can not be operated successfully in any but 
loose soils. 

Corn soaked in strychnine siru p prepared as recommended for 
poisoning prairie dogs is an excellent bait for pocket gophers. A 
few kernels are dropped into holes made in runways as described 
above. 

(For methods of trapping gophers, see revised edition of Circular 
52 of the Biological Survey, "Directions for Destroying Pocket 
Gophers," 1908.) 

POISONING RABBITS. 

Rabbits, especially jack rabbits, are pests in many parts of the 
West. Winter has proved the best time for poisoning them. In 
summer the baits are often eaten by grasshoppers, and because of 
the abundance of green foods, are much less likely to be taken by 
rabbits. 

Pieces of apple, carrot, sweet potato, or melon rind are favorite 
baits for rabbits. Crystals of strychnia sulphate are inserted in them 
and they are left along rabbit runs, either on tl1e ground or elevated 
on short sticks. Artificial runs may be made in orchards with a drag 
or one-horse scraper. Another excellent bait is oatmeal soaked in 
a sweetened solution of strychnine. Bran or chop, prepared with 
arsenic for poisoning grasshoppers, has sometimes proved effective 
for rabbits. 
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In winter rabbits may be poisoned with alfalfa hay prepared by 
the formula £or poisoning prairie dogs, or by baiting with twig·s cut 
from apple trees and dipped in a rather thick solution of strychnine 
and sugar. Both baits have the advantage of not endangering birds, 
but the poisoned alfalfa should be fed in inclosures from which live 
stock is excluded. At the same time the rabbits must be carefully 
fenced away from haystacks, or they may not eat the poisoned bait. 

POISONING MEADO\V l\'IICE. 

The most effective poison for the short-tailed field mice is strych
nine. In the recent outbreak of these pests in Nevada, the best baits 
proved to be alfalfa and crushed wheat. 

An ounce of strychnia sulphate dissolved in 5 or 6 gallons of 
water will effectually prepare 30 pounds of chopped dry alfalfa hay; 
or, with 1-½ gallons of water, will prepare 45 pounds of green alfalfa 
cut into short lengths. The poisoned food is distributed near or in 
the mouth of burrows, a small pinch at a place, especially in cold 
weather, when the animals do not feed in the open. Green alfalfa 
bait should not be put out when the sun is hot. 

In the absence of alfalfa, crushed wheat is an excellent bait. An 
ounce of strychnia sulphate in 2 gallons of water will poison 60 
pounds of crushed wheat. The prepared wheat is distributed in the 
n1ouse runs near burrows, very small quantities at a place. No more 
:food than the mice can eat should be put out~ especially as the wheat 
endangers a number of kinds of birds. 

Mice in orchards and other places where they occur in normal 
numbers may be destroyed by feeding the prepared baits under shel
ters where birds will not find them. Piles of brush , wide boards, old 
tin cans with the ends crushed inward, and drain pipes have all been 
recommended as coverings for the poisoned food. Twigs of apple 
trees poisoned as for r abbits have also given excellent results with 
field mice without danger to other animals or birds. 

POISONING HOUSE RATS AND 1\-IICE. 

I t is usually undesirable to poison rats or mice in occupied dwell
ings, since, notwithstanding statements to the contrary, no poison 
is known which when eaten will prevent decomposition of the ani
mal's body. Hence traps are the chief reliance of the householder 
to l{ee1) his home free from these rodents. The more slowly acting 
poisons have sometimes been recommended as permitting the rats time 
to leave houses before dying. Barium carbonate most nearly fulfills 
this requirement, but if rats eat much of the poison they freque_ntly 
die on the premises. The powder may be spread or sprinkled upon 
small pieces of buttered bread; or one part by bulk of barium car-

I 
I I 
I 
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bonate may be mixed with eight parts of rolled oats, and enough 
water added to wet the mixture and make a thick dough. 

For poisoning rats in fields or in places where the lives of domestic 
animals are not endangered, grain soaked in strychnine sirup is 
successful. A g·ood plan is to bait the animals for several nights 
with unpoisoned grain, until they are accustomed to feeding at a 
particular place. Then feed nothing or very little for a single night, 
and the next :follow with a liberal quantity of poisoned grain. 

The common brown rat becomes wary and suspicious with age and 
experience, and is then difficult to trap or to poison. Care to avoid 
handling baits or traps and skill in choosing localities and other
wise allaying suspicion are essential to success with old rats. The 
young are no more difficult to trap or poison than are mice. 

POISONING MOLES. 

Moles are not vegetarians, but :feed almost exclusively on earth
worms and insects. They do much good by destroying white grubs, 
the larvre o:f various species of June bugs, or May beetles. They do 
no harm except to lawns ; and the actual injury is slight, except in 
times of drought, when the grass dies along their tunnels. Rolling 
is usually a remedy for the injury. 

The disrepute attaching to moles as destroyers of crops or plants 
is due largely to a misapprehension of facts. The pine mouse and 
other species of meadow mice habitually utilize the mole runs and 
destroy potatoes and other roots and vegetables, while the innocent 
mole bears the blame. The mice may be readily killed by placing 
poisoned grain in the mole runs. 

It is claimed that moles may be poisoned by small bits of meat 
into whicl1 strychnine has been inserted, or by earthworms cut and 
sprinkled with powdered strychnine. Experiments by the writer 
have given negative results. Experiments with the soft, milky ker
nels of fresh green sweet corn soaked in strychnine sirup and placed 
in the mole's tunnels were more successful, several dead moles having 
been dug out by dogs within short distances of the places where the 
poison had been inserted. 

CAUTION. 

All operations 1'7ith poisons for noxious mammals should be con
ducted with every safeguard against accidents to persons, domestic 
animals, and game. Wisely used and carefully handled, poisons 
need not endanger lives other than those aimed at. Ordinarily, bene
ficial birds have suffered much from squirrel and prairie-dog poisons, 
especially in ,vinter. Experience has taught the writer that during 
poisoning operations on the plains, if unpoisoned grain is scattered 
freely in the vicinity of watering places, the birds will remain there 
and few of them will find the poisoned grain intended for the rodents. 
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INSTRUMENTS FOR MAKING WEATHER OBSERVATIONS 
ON THE FARM. 

By DEWEY A. SEELEY, 

Observer, ,Veather Bureau. 

From seed time to harvest the tiller of the soil is continually de
pendent upon the weather. If there is not sufficient warn1th and sun
shine in the spring the seed bed remains :frozen, and prolonged rains 
or drougl1t may also prevent its preparation. There is little use of 
sowing the seed unless the soil is in the right state as regards warmth 
and moisture to start the process of germination, as the germ in the 
seed will decay if the ground is too wet and cold, or will dry up and 
die under the effects of a parching sun. 

After growth has begun, the development of the plant is largely a 
matter of adequate water supply and heat, granted that tl1e soil is 
:fertile and properly cultivated. Careful experiments have shown that 
a water supply of about 300 pounds is required for the production of 

• 1 pound of corn. This an1ount of water n1ust be carried up through 
the roots of the corn plant, distributed through its cell structure, and 
evaporated through its surface of stalk and leaves, in order that 1 
pound of corn may grow and ripen. With but half the required 
water supply needed for complete development, the plant will reach 
only half its normal size and weight. If the weather is cold and 
cloudy, a plant can not grow nor1nally. It is true that some forms of 
vegetation survive the temperature of tl1e frigid zone, but it is equally 
,Tell kno"'n that the growth there is stunted and sickly compared 
with that found in temperate and tropical regions. 

Realizing his dependence upon weather conditions, the farmer or 
gardener should know what warmth of soil is necessary to start ger
mination and the amount of heat and moisture required later to bring 
the crop to successful maturity. Beginning with this kno,,ledge, the 
need of actual observations through the use of accurate instruments 
follo,vs in natural sequence, that he may be able to detern1ine ho,v 
nearly the weather conditions experienced are measuring up to the 
ideal. Careful records of this character ,vill be found most interest
ing, and their value will undoubtedly increase as the facts thus 
gathered accumulate :from year to year. 
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Such records can not be made, however, without the aid of good 
instruments, since the senses are more or less unreliable as weather 
recorders. Even out-of-door workers are often misled regarding the 
temperature of the air or the amount of rainfall during a shower. 
Some days seem warm when the thermometer reads comparatively 
low, and others cool although the temperature may be much higher. 
The thermometer alone can be depended upon to give the true tem
perature, and a properly exposed rain gauge is the best indicator of 
the amount of rain or snow that falls at any time. 

Decided benefits will also be derived at times if, through the aid 
of other instruments, coming weather changes can be foreseen. An 
afternoon shower has often seriously damaged a crop of hay that was 
mowed in the morning, but which could have been left standing an
other day without injury had the rain been expected. At critical 
times the knowledge that a frost is imminent on a coming night 
may enable a farmer or gardener to save his entire crop by imme
diate harvesting, if it has reached maturity, or, if not yet fully ma
tured, he is often able to reduce his loss to a minimum by burning 
smudges or resorting to other protective measures. 

Meteorological instruments useful to farmers and gardeners may 
thus be divided into two classes: (1) Those that simply indicate 
existing conditions, and (2) those that may be used in forecasting 
the coming weather. 

THERMOMETER. 

Under the first head the common thermometer is probably the 
most important. An ordinary form of thermometer is illustrated 
in Plate XXXVIII, figure 1. 

This instrument is in more general use than any other weather 
indicator. Its value depends largely upon the accuracy of the 
instrument itself, but also upon its proper exposure. While some 
inexpensive thermometers are fairly accurate, the majority are incor
rect to the extent of several degrees. Among a number of cheap 
thermometers the readings will usually show considerable variation. 
If a purchase is made from such an assortment, it would be advisable 
to note what seems to be the average indicated temperature, and then 
select one giving such temperature. 

Having secured the thermometer, whether cheap or expensive, it 
would be well to have it compared with those in use at a Weather 
Bureau office, if possible, as "'\Veather Bureau instruments are always 
carefully tested before being issued. Such a comparison will disclose 
to wl1at extent the thermometer is in error, and will enable :,t proper 
correction to be applied to each reading in case the instrument is far 
from being accurate. 
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No matter how good a thermometer may be, it will not indicate 
the true ten1 perature of the air unless it is properly exposed. The 
variations in temperature reported by neigl1bors in discussing how 
cold or how warm it was at a given time are more frequently due to 
lack of uniformity in the exposure of the instruments than to errors 
in the instruments themselves or to actual differences in temperature 
at the various locations. 

In a proper exposure the thermometer sl1ould be protected from the 
direct rays of the sun as well as from the reflected heat of pa -vements, 
walls, etc., and at the same time should receive a free circulation of 
air all around it. If the sun shines upon the thermometer, the glass 
portions and the mercury are l1eated above the temperature of the 
surrounding air. In 
the same way the 
heat from the side of 
a building or 'from 
the surface of the 
ground may make 
t h e thermometer 
warmer than the 
free air. 

The best place to 
expose a thermome
ter is in the center 
of a slat-sided box, 2 
or 3 feet on a side, 
with a door opening 
to the north, and 
having a double roof 
with an air space be
tween. Such a ther
mometer shelter is il
lustrated in.figure 20. 

,, 
r~• 

(I'. • 

. . . ·'> - . ,,,,~ . ,, 

FIG. 20.-Instrument shelter and rain gauge. 

In case such a shelter can not be secured or constructed, the next 
best exposure is on the north wall of a building where the instrument 
will be protected as much as possible from the sun's rays and from 
the heat of surrounding objects. 

RAIN GAUGE. 

Another instrument used in recording meteorological conditions 
is the rain gauge. Any cylindrical vessel exposed in an open space, 
,vhere surrounding trees or buildings are far enough away not to 
stop the rain, will indicate the amount of rainfall. An ordinary 
tin can with straight sides will serve the purpose, if tl1e top be 
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entirely removed. It is obvious that the deptl1 of "·ater collected 
in a vessel having flaring sides ,vould not represent the actual rain
fall; and it is also evident that the correct catch would not be 
obtained, even with a good gauge, if it were placed under the eaves 
of a building or near a ~·all or tree which would shelter it. The 
rainfall is measured regularly , morning and evening, by inserting a 
rule and observing l1ow high the rule is wetted. The ordinary rule, 
marked off in eighths and sixteenths of an inch, may be used; but in 
order to compare the results with the records of the "'\Veather Bureau 
it is well to use a rule marked off in tenths of an inch. 

Such a simple rain gauge has this objection, 
that the rainfall in any one day is frequently 
so small that it can not be measured with much 
accuracy. To obviate this difficulty, the re
ceiving vessel may be made with a funnel
shaped bottom, to which is attached, below, a 
tube with an opening whose area is one-tenth 
that of the receiving vessel. A rainfall which 
would measure 1 inch in the upper vessel will 
then measure 10 inches in this measuring tube;· 
the readings can therefore be more accurately 
made. The r eadings taken from the n1easuring 
tube must of course be divided by 10, in order 
to get the actual rainfall. A diagram showing 
the form of sucl1 a gauge with measuring tube 
attached is given in figure 21. In the standard 
rain gauge the upper cylinder has an inside 
diameter of 8 inches, while the diameter of the 
measuring tube is 2.53 inches. The W eat11er 

FIG. 21.- Rnin gauge, Bureau rain gauge is shown in position in 
with measuring t ube fig ure 20, t o the right of the thermometer 
attached. shelter. 

l{eeping a rainfall record is one of the most interesting tasks that 
a far1ner or gardener can undertake. By adding the depth of each 
r ainfall to the combined depths of those preceding he 1nay find just 
,vhat the season's supply has been, and by noting the condition of a 
given crop from time to tilne he may be able to form an idea as to 
how it has been affected by the moisture receiYed. Furthermore, 
the preserYation of these records ,vill enable him to compare the rain
fall and crop conditions for any one season with those for other 
seasons. 
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INSTRUMENTS U SEFUL IN OBSERVING ATMOSPHERIC CONDITIONS. 

[Fig.1.-Thermometer, which measures temperature. Fig. 2.-Aneroid barometer, which measures 
pressure. Fig. 3.-Sling psychrorueter, which mcll.Sures relati ,·e humidity.] 
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ANEROID BAROl\fETER. 

Under the head of instruments used as indicators of coming weather 
changes, the aneroid barometer, a type of which is shown in Plate 
XXX'V"III, figure 2, probably takes the leading place. This instru
n1ent records the -variations in the pressure of the air, and as these 
-variations, when pronounced, are usually precursors of a change in 
,veather eonditions, its value as an indicator of approaching storms, 
cold ,Yaves, etc., is evident. The essential parts of the ii1strument are, 
first, a metal box from which tl1e air has been largely exhausted, hav
ing an elastic top susceptible to the varying air pressure it sustains; 
second, a needle so connected with this elastic top that it will re
spond to and magnify the movements of the latter; and third, a dial 
graduated to inches and fractions of an inch so as to correspond to 
the markings on a mercurial barometer. To adjust an aneroid ba
ro1neter properly, place it alongside a standard aneroid barometer 
and bring the needle to tl1e same reading by means of a set screw 
provided for that purpose. 

The ,vords" Stormy,"" Clearing,"" Fair," etc., which often appear 
on the face of these instruments are in the main n1isleading and not 
to be depended upon. The important thing to notice is the change 
that is taking place; that is, wl1ether the pressure is increasing or 
diminishing, and how rapidly. 

To 1nake clear ,vhy these changes in the pressure aid in foretelling 
con1ing \Yeather conditions, it will be necessary to state briefly the 
principle upon which the United States 1\7eather Bureau forecasts 
are made in so far as the matter of the distribution of atmospheric 
pressure is concerned, this feature, in fact, being the n1ost important 
of the 1nany factors considered. Observations of air pressure, as 
well as of temperature, rainfall, wind, and cloudrness, are made at 
n1ore than 1. wo hundred regular Weather Bureau observing stations 
each 1norning and evening and the data are immediately telegraphed 
to central forecasting stations, where they are cl1arted on maps of 
the United States. I t is always found that the air pressure is com
paratively low over some portions of the country and comparatively 
high oYcr other portions. These areas of high and low pressure, 
eacl1 usually co,ering se,eral States, mo-ve across the continent in a 
general west-to-east direction, like great atmospheric waves, the 
crests of which are designated on the weatl1er cl1art by the word 
"high ., and the troughs by the word "low." The "lows" are called 
storn1 areas, because they are usually attended by rain or sno,v and 
high winds, while the advance of the '' highs " is marked by clearing 
weather. The air in the "low," being ligl1ter, is forced upward by 
tl1e surrounding heavier air, so that there is a constant inflow of air 

... 
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toward the storm area. The winds do not blow directly toward the 
storm center, but are slightly deflected toward the right by the earth's 
motion, the result being a spiral-like movement of the air currents. 
As the "low" area, or cyclone, as it is termed on account of this 
spiral motion, approaches a given place the barometer falls, and the 
winds are southerly or easterly, causing a rise in temperature. As 
the center of the " low " area passes, the crest of the atmospheric 
wave, or "high" area, approaches, the winds shift to north and 
northwest, and the weather clears and becomes cooler, the barometer 
in the meantime rising steadily. 

The following indications, printed on each weather map sent out 
by the Weather Bureau, summarize the characteristic atmospheric 
changes and movements in such manner as to permit their practical 
application to observations made locally: 

When the wind sets in from points between south and southeast and the 
barometer falls steadily a storm is approaching from the west or northwest, 
and its center will pass near or north of the observer within twelve to twenty
four hours, with wind shifting to northwest by ,vay of southwest and west 
When th·e wind sets in from points between east and northeast and the barome
ter falls steadily a storm is approaching from the south or southwest, and its 
center will pass near or to the south or east of the observer within twelve to 
twenty-four hours, with wind shifting to northwest by way of north. The 
rapidity of the storm's approach and its intensity will be indicated by the rate 
and the amount of the fall in the barometer. 

The Weather Bureau has published a wind-barometer table, by 
means of which, if we note the action of the barometer and at the 
same time observe the direction from which the wind is blowing, we 
may estimate what kind of weather will probably follow. 

This table, which follows, calls for the barometric reading" reduced 
to sea level." Since the reading of the barometer depends upon the 
pressure or weight of the air above it, it is apparent that it will read 
lower on top of a mountain than in a valley and lower on a tableland 
than at sea level. It has been found that to reduce a barometer read
ing to what it would have read at sea level we must add approxi
mately one-tenth of an inch for each 100 feet of elevation above sea 
level. Accurate tables for making this reduction are published by 
the Weather Bureau. In every case, of course, the observer must 
know how high above sea level he is. 
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Wi,nd-barometer table. 

~irection 
1'rom which Barometer reading reduced 

the wind to sea level. Character of weather indicated. 
is blowing. 

SW. to NW. S0.l to 30.2 and steady....... . Fair, with slight temperature changes, for 1 to 2 days. 
SW. to N\V. 30.1 to 30.2 and rising rapidly. Fair, followed within 2 days by rain. 
SW. to N'\>V. 30.1 to 80.2 and falling slowly. Warmer, with rain within 24 to 36 hours. 
S\V. to NW. 80.1 to30.2andfallingrapidly. Warmer, ,vith ain within 18 to 24 hours. 
S\V. to NW. 30.2andabove and stationary. 
SW. to NW. S0.2 and above and fo.lling 

slowly. 
S. to SE .... S0.1 to 80.2 and falling slowly. 
S. to SE.... S0.1 to 30.2 and falling rapidly. 
SE. to NE.. 30.1 to 30.2 and falling slowly. 
SE. to NE.. 80.1 to 30.2 and falling rapidly. 
E. to NE... 30.1 and above and falling 

slowly. 
E. to NE... S0.1 and above and falling 

rapidly. 

SE. to NE .. 30.0 or below and falling 
slowly. 

SE. to NE.. 80.0 or below and falling 
rapidly. 

S. to SW .•. 

S. to E .... . 

E. to N .... . 

GoingtoW. 

80.0 or belo,v and rising 
slowly. 

29.8 or below and falling 
rapidly. 

29.8 or below and falling 
rapidly. 

29.8 or below and rising 
rapidly. 

Continued fair, with no decided temperature change. 
Slowly rising temperature and fair for 2 days. 

Rain within 24 hours. 
Wind increasing in force, with rain within 12 to 24 hours. 
Ra.in in 12 to 18 hours. 
Increasing wind, and rain within 12 hours. 
In summer, with light winds, rain may not fall for several 

days. In winter, rain within 24 hours. 
In 1111mmP.t:, rain probable within 12 to 24 hours. In win

ter, rain or snow, ,vith increasing winds, will often set 
in when the barometer begins to fall and the wind sets 
in from the NE. 

Ra.in will continue 1 to 2 do.rs. 

Ra.in, with high wind, followed within 36 hours by clear
ing, and in ,vinter by colder. 

Clearing within a few hours, and fair for several days. 

Severe storm imminent, followed within 24 hours by 
clearing, and in ,vinter by colder. 

Severe northeast go.le and heavy precipitation; in win
ter, heavy snow, follo,ved by a cold wave. 

Clearing and colder. 

As a rule, winds from the east quadrants and falling barometer indicate foul 
weather, and winds shifting to the west quadrants indicate clearing and fair 
weather. 

SLING PSYCHRO~IETER, OR INDICATOR OF MOISTURE IN THE AIR. 

Another forecasting instrument is termed a psychrometer. The 
sling psychrometer consists of t,vo thermometers attached to a 
handle in such manner that they may be whirled rapidly. The 
bulb of one of the thermometers is covered with a small muslin sack 
fitting snugly to the glass, the bulb of the other thermometer being 
left uncovered. The cloth-covered bulb is moistened in water and the 
two thermometers are whirled through the air. Evaporation begins 
at once on the moistened bulb, withdrawing the heat from the con
tents of the bulb and reducing the thermometer reading, the amount 
of such cooling being dependent upon the rapidity of evaporation, 
which in turn depends upon the amount o:f moisture already in the 
air. If the air is damp and cold there will be but very little drying 
of the cloth surrounding the thermometer bulb, with a very slight 
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difference between the readings of the two thermometers; but on a 
dry and ,varn1 clay the ,vater will evaporate rapidly and cause a dif
ference of possibly 10° or 20° between the readings. (Pl. XXXVIII, 
fig. 3.) 

This jnstru1nent, then, is an indicator of the .amount of moisture 
in the atmosphere, a condition that has an irnportant bearing in con
nection with the occurrence of frosts or freezing te1nperatures, be
cause, when <le," or fro~t forms, l1eat is given off, and the heat thus 
libera t.ed naturally tends to retard further cooling of the air. When 
there is n1ucl1 1noisture in the atmosphere, the "dew-point," or ten1-
perature at which dew begins to be deposited, is higher than in very 
dry air. If, therefore, it is found upon making an observation ,Yith 
the ,vet-bulb and dry-bulb thermometers that the temperature of the 
dew-1)oint is· 10° or more above 32°, there need be little fear of frost 
witl1in the next twelve or eighteen hours, since observations have 
sho,Yn tl1at the ten11)crature on any nigl1t seldom falls 1nore than 10° 
belo"' tl1e delv-point as determined in the afternoon before. 

The temperature of the dew-point, however, is not a safe criterion 
of the probable occurrence of frosts over marshy places, such as cran
berry bee.ls, or in regions where there is a marked flow of air during 
the night from the cold hilltops to the valleys below. Also, it should 
be ascertained from the wind-baron1eter table wl1ether there is a prob
ability of clear slries, of wind, or of a marked fall in temperature 
during the con1ing night. Frosts are most likely to occur when the 
sky is clear and there is no ,vind, but a high wind may be accompanied 
by a sufficient fall in temperature to cause frost. 

In the accompanying table are given dew-point temperatures corre
sponding to readings of the dry-bulb ther1nometer ranging from 35° 
to 70°, ,vitl1 differences bet,veen the readings of the wet-bulb and 
dry-bulb thern101ncters ranging fro1n 1 ° to 15°. For example, if in 
the afternoon the reading of the dry-bulb thern1ometer is 48° and 
the reading of the ,vet-bulb ther1no1neter is 40°, giving a di:ffereJ1ce of 
8°, the corresponding de,v-point temperature is found from the table 
to be 30°. 1\.gain, with a dry-bulb ten1perature of 61 ° and a wet-bulb 
temperature of 48°, giving a difference of 13°, the dew-point te1n
pP.ra t ure is found to be 34 °. In botl1 these cases frosts ,vould be 
expected during the night, 
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Table for deter1nining the tenipcrature of dew-point in degrees Fahrenheit. 

' .. 
Cl) • 

Dew-point temperature when tbe difference between the wet-bulb and dry-.Q ... 
... QI bulb thermometers is-,.o~ 
'3 8 
.0 0 ·a t' I 

10 20 30 4.0 50 50 70 so 90 10° 11° 12° 13° 14° ]50 
0 I I - - -- - - -I 
op, op_ op, OF, op_ OF. OF. OF. OF, op, op, op, op, OF. OF. op, 

36 83 so 28 25 22 18 14 8 1 -8 -28 ...... . ..... ------ ........ 
36 3-1 81 29 26 28 20 15 11 4 -4 -19 . ---.. -....... . ...... . ..... -. 
37 36 82 30 27 24 21 17 13 7 - 1 -12 - 44 ... -. - ······I······· 38 36 33 Sl 28 26 23 19 14 9 3 -7 -25 . . . . . - ...... , ....... 
39 87 34 32 29 27 24 21 16 !2 6 -3 --16 . . ---. . -..... . .. -... 
40 88 36 33 81 28 26 22 18 14 8 1 -10 -36 ...... - ...... -

41 89 37 84 32 29 26 23 20 16 11 4 - 5 -21 . -..... . . -. -.. 
42 40 38 35 33 30 28 25 21 17 13 7 - 1 -13 -59 .. --.... 
43 41 39 36 24 31 29 26 23 19 16 10 3 - 7 -28 ........ 
44 42 40 38 36 82 30 27 24 21 17 12 6 -2 -17 . -. -... -
46 43 41 89 36 34 31 29 26 22 19 14 8 2 - 9 - 37 
46 44 4.2 40 37 35 32 30 27 24 20 16 11 5 - 4 -20 
47 46 48 41 39 36 34 31 28 26 22 18 13 8 0 -12 
48 46 44 42 40 37 35 32 30 27 23 20 15 10 4 - 6 
49 47 45 4.8 41 89 36 84 81 28 25 21 17 13 7 - 2 
50 48 4.6 44 42 40 37 35 82 29 27 28 19 15 9 2 

61 49 47 45 48 41 39 36 34 81 28 25 21 17 12 6 
1>2 60 48 46 44 42 40 37 36 82 29 26 23 19 14 9 
53 51 49 47 45 43 41 89 86 34 31 28 24 2l 16 11 
54 62 50 49 47 44 42 40 S8 36 32 29 26 23 19 14 
65 53 62 60 48 46 48 41 39 36 3-1 31 28 24 21 16 
56 64 63 61 49 47 46 43 40 38 36 82 29 26 28 19 
67 55 64 62 50 48 46 44 42 89 36 34 81 28 24 21 
68 66 66 63 51 49 47 46 48 40 38 86 32 29 26 22 
59 57 56 64 62 60 48 46 44 42 39 37 84 81 28 24 
60 68 67 65 68 61 49 47 45 48 41 38 36 82 29 26 

61 69 58 66 54 52 61 49 46 44 42 39 37 84 81 28 
62 60 69 67 66 54 62 50 48 46 48 41 88 35 32 80 
63 61 60 68 56 66 53 61 49 47 46 42 40 37 84 31 
64 62 61 69 68 66 54 62 50 48 46 44 41 38 86 83 
65 63 62 60 69 67 65 53 51 49 47 46 48 40 87 S4 
66 6! 68 61 60 68 66 64 58 61 48 46 44 42 89 36 
67 65 64 62 61 69 67 66 54 62 60 48 45 48 40 88 
6'3 67 65 63 62 60 68 67 66 63 61 49 47 44 42 89 
69 68 66 61 63 61 60 68 56 64 62 50 48 46 43 41 
70 69 67 66 64 62 61 69 67 65 53 61 49 47 45 42 

- -

PRICES OF HIGH-GRADE INSTRU~lENTS. 

The following prices for reliable instrun1ents have been obtained 
fron1 the catalogues of various manufacturers: 

riiercurial thermometer-------------------------- - -------- $2. 25 
Sling psycbrometer-----------------~------------------- _ 5.00 
Rain gauge _____ -------------------1---------------------- 8. 25 
Aneroid barometer ____________________________ _______ ____ 18. 50 
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These are list prices for high-grade instruments such as the 
Weather Bureau uses. It is especially desirable that the psychrometer 
and the aneroid barometer be first-class instru1nents. '\Vith care in 
selecting, a reliable thermometer may })erhaps be obtained without 
IJaying the l1ighest l)rice. The expense of the rain gauge may, of 
course, be eliminated entirely by using a tin can, or the better l)attern 
of rain gauge may be made of tin or galvanized material at low cost . 



• 

BY-PRODUCTS OF THE SUGAR BEET .A.ND THEIR USES. 

By 0. 0. TOWNSEND, 

Pathologist in OhOlrge of Sugar-Beet Investigations, Bureau of Plant Industry. 

INTRODUCTION. 

The primary object in growing sugar. beets is the production of 
refined sugar. Any other materials, therefore, that remain or are 
produced in the manufacture of refined sugar from beets should be 
classed as by-products. These consist chiefly of beet tops (leaves and 
crowns), pulp, waste molasses, and lime cake. From these original 
by-products other by-products are often made that are of much 
greater commercial value than are the original by-products ; for 
example, alcohol made from waste molasses and commercial fertilizer 
made from refuse slop. The first mill for the utilization of sugar 
beets, built more than one hundred years ago, made alcohol as one of 
the chief products, while sugar was looked upon as a by-product or at 
least as a product of secondary impertance. In recent years both the 
quantity and the quality of sugar produced from beets have placed 
the material in the highest rank as a commercial product. The total 
quantity of sugar produced annually from beets is approximately 
the sarne as that produced from cane, whether considered from the 
standpoint of sugar production in the United States or from the 
standpoint of the world's output, and the sugar is just as satisfac
tory for all purposes, including the preparation of jellies, jams, and 
preserves, so far as the Department of Agriculture and several of 
the State experiment stations have been able to determine. 

A careful consideration of the present uses in general of the by
products of the sugar beet brings one to the conclusion that much of 
their real value is being lost to the farmer and to the sugar company. 
This paper is written with the hope that a more general interest may 
be taken in the proper utilization of the sugar beet, and especially 
of the by-products. 

TOPS. 

The first by-product of the sugar beet is the tops, composed of 
leaves and crowns, which are removed by the grower in preparing 
the beets for the factory at harvest time. Although the sugar is made 
in the leaves, only a small percentage remains in them, as it is con-
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stantly passing into the root, where it is stored. The crown also 
contains a comparatively s1nall quantity of sugar, while both leaves 
and crowns contain a comparatively high percentage of mineral 
matter, or ash. The percentage of ash in the leaves is usually about 
three times as great as the percentage in the untopped beet., ,vhile 
the percentage of ash in the cro,vn is n1ore than six tin1es as great 
as the percentage in the ,vhole beet. On account of the low sugar 
content ?nd the high percentage of asl1 in the leaves and crowns 
they are discarded so far as sugar making is concerned, and there
fore become a secondary product or by-product. 

The leaves and cro,vns may be utilized either as a fertilizer or us a 
stoclr food. As a fertilizer they may be plowed under in the fall 
while still green or they 111ay ren1ain on the ground and be plowed 
under in the spring after more or less decon1position has taken place, 
or when fed to stock they may enter into and form a part of the 
stable manure, and in this manner be returned to the soil. If left in 
tl1e field and J)lowed under, they will add a sn1all amount of humus 
to tl1e soil and a comparatively large amount of mineral matter. 
They should therefore be spread o,·er the ground as uniformly as 
possible if they are to be plowed under. 

The weight of leaves and cro,vns produced per acre varies greatly 
in different parts of the country, as well as from season to season, 
depending upon soil and climatic conditions. An average of 4 tons 
of to1)s per acre is a conservative estimate. This means an annual 
yield of about 1½ million tons of this by-product. Of this quantity 
about one-fourth, or 1 ton per acre, is crowns and the remaining 
3 tons per acre are leaves. The crowns contain about 5.G per cent 
of mineral matter, or asl1, whicl1 is equal to about 112 pounds per 
acre, while the leaves contain about 2.2 per cent of ash, yielding for 
the 6,000 pounds about 132 pounds of mineral matter per acre. 
Crowns and leaves togetl1er give a total average yield of 2±4 pounds 
of mineral matter per acre. This mineral matter consists for the 
most part· of potash, soda, lime, magnesia, cl1lorin, sulphuric acid, 
silica, and phosphoric acid, wl1ich are mainly necessary plant foods, 
so that the value of this by-product as a fertilizer should not be 
overlooked. 

If the leaves and crowns are to be fed to stock, they may be util
ized in the fresl1 state, dried, or siloed. The best n1ethod of dispos
ing· of this by-product must depend upon local conditions and upon 
the object sought; that is, whether it is advisable to get the most out 
of this material from the feeding standpoint or to get it into the 
form of a fertilizer as soon as possible. 

Many beet growers turn their sheep or other stock into the beet 
fields after the roots have been hauled to the factory. This is the 
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most wasteful metl1od of feeding beet tops, since mucl1 of the material 
is trampled upon and the stock will not eat it. One of the most sat
isfactory methods of feeding beet leaves and tops is to dry them. 
This requires extra labor, and if they are artificially dried special 
n1achinery is required, which means additional cost. Tops when 
fresh contain from 85 to 90 per cent of water and when dried fro1n 
10 to 12 per cent; that is, in drying there is a loss of about 75 per 
cent of the original weight of the material, so that the average yield 
of dried material per acre is about 1 ton, which is considered equal 
in feeding value to the same quantity of first-class hay. A very small 
part of this by-product is treated in this manner in this country at 
present. The cash value of the material as a stock food depends upon 
the demand and therefore varies with the section and the season. 

In some localities, especially in dairy sections, beet tops are siloed 
with other material for winter and early spring feeding. These silos 
are filled with alternate layers of beet leaves and some dry material, 
like straw, which will take up the excess moisture from the leaves. 
The layers of leaves are, or should be, sprinkled with salt, using about 
6 to 8 pounds per ton of leaves. This mixture, if properly siloed, 
will keep for several years and is considered very satisfactory by 
dairymen. 

Estimating the value 0£ beet tops as $6 per acre, which is at the 
rate of $1.50 per ton for the fresh material or $6 per ton for it when 
dried, the total value of this by-product in the United States exceeds 
$2,000,000. It is evident, therefore, that beet tops have not received 
the attention due them, either as a fertilizer or as a stock food. 

PULP. 

The material that remains after the beets have been sliced and the 
sugar has been extracted is known as pulp. Fresh pulp constitutes 
about 80 per cent of the weight of the beets. In the process · of ex
traction the beets lose nearly all their sugar , usually only a :fraction 
of 1 per cent being left in the residue or pulp. They also lose a 
large part of the salts taken up in the process of growth, so that the 
residue after extraction consists of about 90 per cent water, from 
1.5 to 3.5 per cent cellulose, a :fraction of 1 per cent each of albumi
noids and ash, and about 0.5 to 3.33 per cent extractive substances. 

The crop of beets harvested in the United States in 1907 amounted 
to 3,767,871 tons, which yielded more than 2½ million tons of pulp. 
This 1naterial is disposed of in various ways by the different sugar 
companies. In some instances it is furnished the beet grower gratis, 
while in other cases it is sold at a nominal price, :from 12½ cents to 
$1 per ton. At an average price of 50 cents per ton this by-product 
would represent a return to the sugar companies of more than 1¼ 
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million dollars. Its real value as a stock food has been estimated 
at from two to three times that amount, depending upon the kind 
of stock to which it is fed and the object sought; that is, increase in 
weigl1t, energy, milk flow, butter production, etc. 

Efforts have been made to utilize beet pulp in the manufacture of 
paper and also as a fertilizer. It seems to have a percentage of fiber 
too low to make it satisfactory in the manufacture of paper. As a 
fertilizer, it is useful in adding a certain amount of humus to the 
soil, thereby improving its physical condition. It contains also a 
small proportion of ash, a fraction of 1 per cent of tl1e wet pulp, 
which amounts to considerable in the aggregate. Up to the present 
time its greatest use has been as a stock food. For this purpose it is 
fed either wet or dried. To be fed in the wet condition, it may be 
used as soon as it comes from tho factory, or it may be left for some 
time in the factory silo or pit, or the stockman using it may haul it 
to his farm or ranch and pile it in some convenient place for feeding 
purposes. Tl1e layer of the pulp on the surface of the pile-that is, 
the part exposed to the air-undergoes certain fermentation changes 
and should be discarded; for this reason the pulp should be kept in 
piles as iarge as practicable, since the larger the diameter of the pile
that is, the greater the bulk of material-the smaller the proportion
ate loss from surfaGe fermentation. To be fed in the dried condition, 
it may be dried by itself or it may be mixed with molasses or other 
edible material before drying. But whether it is to be fed in the wet 
or in the dried condition it should be mjxed with other material 
before feeding. 

It is customary in this country and in Europe to feed the pulp 
mixed with a given amount of grain or oil cake, together with a 
quantity of chopped hay, straw, dried beet leaves, or material of a 
similar nature, the proportion of pulp to other material depending 
upon the object sought. In some instances the grain or oil cake 
is omitted and only the pulp and roughage fed. According to good 
authority, the daily ration should amount to only about 6 to 10 per 
cent of the weigl1t of the animal, so that an animal weighing 1,000 
pounds would receive from 60 to 100 pounds of pulp, to which should 
be added roughage to the extent of 10 to 15 per cent of the weight 
of the pulp and when desired from 2 to 5 pounds of oil cake or grain 
per 100 pounds of pulp and roughage . 

The dried pulp, according to various analyses, consists of from 8 
to 12 per cent of water, 4 to 8 per cent of ash, 7 to 8 per cent of raw 
protein, 18 to 20 per cent of crude fiber, and from 50 to 60 per cent 
of nitrogen-free extract. In drying the pulp it is first passed through 
a press wl1ich removes from 10 to 15 per cent of the water, and the 
remaining wet pulp is then transferred to kilns, where the moisture 
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is reduced to from 8 to 12 per cent, a process which requires from 
thirty to forty minutes. Other methods may be used in drying the 
pulp, but whatever the method the purpose is to remove a large part 
of the water without burning or otherwise changing the composition 
of the solid matter. In the dried condition the pulp will keep almost 
indefinitely if stored in a dry place, and it is easily transported. It 
commands a selling price varying from $12 to $25 per ton, depending 
upon locality and condition. Good results seem to have been obtained 
by feeding a mixture of dried pulp ( with or without molasses) , 
chopped hay, and oil cake or grain. The total quantity fed must 
depend, as in the case of the tops, upon the kind of stock and the 
object sought. Wbile the use of pulp as a stock food has increased 
rapidly during the last few years, there are still some localities where 
its value has not yet been recognized. 

WASTE :MOLASSES. 

Waste molasses is the by-product that remains after the crystalliz
able sugar has been separated from the concentrated beet juice, or 
molasses. This by-product contains nearly 50 per cent of sugar which 
can not be separated from the nonsugars by the ordinary methods, 
owing to the presence of various salts that have been taken up by 
the beet from the soil in the process of gTowth. These salts being 
soluble are extracted from the beet with the sugar and r emain in the 
molasses. In addition to the sugar and salts in the molasses, there are 
some organic substances which, with the salts, may be classed as non
sugars. As a rule the larger the proportion of nonsugars present the 
smaller the quantity of sugar that can be separated, a fact which 
shows the importance of the purity coefficient. The purity coefficient 
is the number which shows the relation of the sugar in the juice to 
the total solids in the juice and is determined by dividing the weight 
of the sugar in a given quantity of juice by the weight of the total 
solids ( combined weight of sugar and nonsugar) in the same quantity 
of juice. 

l In addition to the effect of these salts upon the separation of the 
sugar, they with the organic matter give to the molasses a disagree
able flavor which prevents it from being used for table purposes. 
The presence of a large proportion of nonsugars, especially of mineral 
salt, makes the waste molasses a valuable fertilizer, but it could not 
be used economically for this purpose owing to the great loss of sugar 
that would result. However, the nonsugars do not prevent the mo
lasses from being used as a stock food provided too large a quantity 
is not fed at one time or in one day. Feeding molasses to stock has 
been practiced in Europe for nearly one hundred years, and yet large 
quantities of so-called refuse molasses have been wasted in this 
country because stockmen who might have utilized it did not realize 
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its value. In those sections where it is used as a stock food it is fed 
to cattle, horses, hogs, sheep, and poultry. It may be dried with beet 
pulp, alfalfa, or other material for feeding purposes, or it may be 
used by simply diluting it with about twice its volume of water, in 
whicl1 condition it is fed by itself, or it is sprinkled upon dry hay or 
other dry fodder. The quantity of molasses used per day depends 
upon the kind of stock to which it is fed and varies from one-half 
pound to 6 pounds per thousand weight of the animal. In beginning 
the use of molasses as a part of the daily ration, it is advisable to 
start with about one-fourth of the desired quantity and gradually in
crease the amount from day to day until the full ration is fed. The 
greatest direct value of the molasses as a stoclr food is in the sugar, 
but the nonsugars undoubtedly aid and stimulate digestion and are 
therefore of great value indirectly if not fed in too large quantities. 

Another important use for the waste molasses is in the manufacture 
of alcohol, including that for denaturing purposes. One gallon of 
beet molasses, containing about 50 per cent of sugar, weighs approxi
mately 12 pounds and will yield about 3 pints of 95 per cent alcohol; 
therefore a 50-gallon barrel of waste molasses will produce about 
19 gallons of 95 per cent alcohol. Besides alcohol, the distilleries 
produce as a by,-product fusel oil, and the remaining slop or refuse 
is of great value. Fusel oil finds commercial value in the manu
facture of lacquers. Waste molasses is also utilized to some extent 
in the manufacture of vinegar of a very satisfactory quality. Cer
tain medicinal preparations have been separated from this slop, such 
as betaine. The slop or refuse of a distillery contains tl1e salts and 
organic matter that were present in the molasses. From the concen
tration of this slop, potash salts are obtained and nitrogen compounds 
are prepared in Germany and other foreign countries that are used 
as fertilizers. In this country this waste product known as slop is 
usually dried and ground up with fish scraps or other material and 
placed on the market as a commercial fertilizer. When these methods 
of disposing of the " 'aste molasses are practiced, approximately all 
the material extracted from the beet is utilized. 

Formerly waste molasses was used in Europe in the manufacture 
of soap, three grades of wl1ich were produced, nan1ely, hard, mediu1n, 
and soft. Efforts are being made by the Office of Public Roads to 
detern1ine the practicability of utilizing waste molasses in combina
tion witl1 other material in constructing blocks for street-paving 
purposes. \,l"hether or not these blocks will be sufficiently durable 
for practical purposes can be determined only by a prolonged test, 
which is now under way. 

When the value of denatured alcohol is better understood it will 
undoubtedly come into more general use, and it is probable that 
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waste molasses will form an important source of this product. In 
some countries a portion of the waste molasses is utilized in the 
manufacture of briquettes by mixing coal dust with molasses, press
ing, and drying. It is probable that other uses of a more or less 
important nature will be found for this by-product from time to 
time, but even with our present knowledge of the value of this im
portant material not one pound of residuary molasses should be 
allowed to go to waste. 

LIAIE CAKE. 

As already stated, there are certain nonsugars in the beet juice 
that prevent immediate crystallization of the sugar. In order to 
remove some of these substances the juice is treated with milk of 
lime. The amount of lime used in the preparation of the milk: of 
lime is generally about 2 to 6 per cent of the weight of the beets 
sliced; that is, a factory slicing 500 tons of beets a day will require 
from 10 to 30 tons of lime daily. The amount needed, therefore, for 
a 100-day run would average about 2,000 tons, making a total for all 
the factories in the country of nearly 200,000 tons. After the lime has 
rombined with certain substances in the beet juice, the liquid con
taining the sugar is pressed through filter cloths and the lime cake 
remains behind. Con1parativ~ly little use has been made of this 
by-product in this country, while in Europe it is in general use as a 
fertilizer. So far as we have tested lime cake as a fertilizer it has 
given satisfactory results in nearly all cases. It is to be especially 
recommended in the case of acid soils and hard soils that need some 
n1aterial to make them more friable. It is certainly an enormous 
waste of valuable material to wash the lime cake into the sewers 
and gullies, as is done in the great majority of American factories 
at the present time. The difficulty in handling this material and 
spreading it uniformly over the land is a serious hindrance to its 
use as a fertilizer. The cost of transportation is also an important 
consideration in this connection. In a few irrigated sections the lime 
cake is washed out over the fields with the waste water, under which 
condition it is spread more or less uniformly and appears to be 
very beneficial to alfalfa and other field crops. If it could be passed 
through some process or mixed with some material that would 

· r ender its handling easier, it would undoubtedly come into more 
general use as a fertilizer. 

Numerous efforts have been made to utilize the lime cake in the 
manufacture of cement in this country, but, so far as can be ascer
tained, the tests made have not yet been entirely satisfactory. In 
Germany this industry has reached commercial importance. That 
lime cak:e will eventually be used for some such purpose there can be 
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no doubt. A small amount of waste lime from beet-sugar factories 
is now being used in the manufacture of a wall board, the principal 
ingredients of which are coal tar and waste lime. It has been used 
in the construction of pavements, roofing, etc., by drying, pulverizing, 
and mixing with asphaltum. 

SEED BEETS. 

As the beet-seed industry develops in this country, several addi
tional by-products of .the sugar beet will deserve attention, namely, 
the seed beets after they have gone to seed, seed stalks, and refuse 
seed. The seed beets increase in size during the second year, often 
attaining a weight from two to four times as great as the beets had 
at the end of the first season. The sugar content also deserves con
siderable attention, often varying from 10 to 14 per cent after the 
seed has been harvested at the end of the second season. These roots, 
therefore, represent considerable material per acre, usually from 8 to 
10 tons of roots, which, owing to their woody, fibrous nature, are 
not readily workable in the sugar mill. If passed through a chopper 
they may be utilized as a stock food, or, considering the large quan
tity of sugar present, they may be employed in the manufacture of 
alcohol. At the present time less than 300 acres of beet seed are 
grown in this country, so that the loss from the nonutilization of 
these roots is less than in .the case of any of the by-products previously 
mentioned. As the beet-seed industry develops, however, this by
product will become of greater importance. Future possibilities 
along this line may be realized when we remember that the present 
needs of this industry call for the total seed production of 5,000 acres 
and that the industry may be increased fivefold. When this stage 
of development is reached there will be at least 250,000 tons of seed 
beets to be utilized in some manner each year. 

The seed stalks also represent a large amount of waste material. 
In Europe efforts have been made to utilize the seed stalks by chop
ping them up and mixing them with some of the waste molasses for 
stock food, but owing to their dry, fibrous condition they do not seem 
to be satisfactory for this purpose. Whether or not any practical 
use can be found for them remains to be determined. 

It sometimes happens that the seed, because of its age or for some 
other reason, is not satisfactory for planting. It is then best utilized 
by transforming it into a meal by grinding, when it may be used as 
a stock food, thereby preventing it from becoming a total loss. 
Ground beet seed is composed of from 10 to 12 per cent water, 13 
to 17 per cent protein, 4 to 8 per cent fat, 32 to 45 per cent nitrogen
free extractive, 13 to 18 per cent crude fiber, and 5 to 13 per cent ash. 
The ash contains from 20 to 25 per cent potash, 4 to 22 per cent lime, 
and from 14 to 46 per cent phosphoric acid. It is evident, therefore, 
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that ground beet seed is valuable :for cattle feeding and makes an im
portant addition to the stable manure. In this connection it should 
be added that under ordinary conditions beet seed will retain its 
vitality for several years, so that there is little probability under 
existing circumstances of being obliged to utilize the seed for other 
purposes than planting. 

OTHER V? ASTE MATERIAL. 

In addition to the by-products mentioned, there are several kinds of 
ren1se in sugar factories that should be noted in this connection, 
namely, waste water, old filter cloth, rubber belting, and gunny sacks. 

A 500-ton factory requires about 2½ million gallons of water daily 
during the time the factory is in operation. This is used in washing 
the beets, extracting the sugar :from the cossettes, in the production 
of steam, etc. A greater part, however, of the water is used in wash
ing the beets and is allowed to flow off as waste material after it has 
served its purpose in the factory. In only a few cases is this waste 
water utilized, but when practicable it has been found very useful for 
washing alkali out of the soil, for irrigation purposes, or for washing 
the pulp and lime cake away from the factory. 

The old filter cloth is sometimes sold to nurserymen, who use it for 
wrapping material, or to tomato growers, who use it to protect their 
plants :from late :frosts. 

Rubber belting when discarded finds ready sale for brake-block lin
ing and for rubber recovery. The large quantities of cloth and belt
ing used in sugar factories make these items of considerable impor
tance as waste material. 

A sugar factory utilizing the raw material :from 5,000 acres will 
l1ave not less than a thousand gunny sacks each year that were used 
in transporting the seed to the factory. If the seed were grown in 
this country the sacks could be used over and over, but it would 
not be economy to ship them back to Europe to be refilled. For this 
reason the factories have large numbers of these sacks on hand, many 
of which are utilized about the mills in various ways, while others 
are disposed of to farmers and other buyers at a low price, but 
amounting to a considerable sum in the aggregate. These sacks are 
useful in handling potatoes and other vegetables, in covering seed 
beets and other roots that are to be kept through the winter for seed 
production, and in many other ways about the farm and garden. 

CONCLUSION. 

It is apparent from the foregoing statements that several impor
tant uses are already known for most of the by-products of the sugar 
beet. If these by-products should be utilized to the greatest advan
tage in each of the localities where sugar beets are grown, millions 
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of dollars would be added directly or indirectly to the annual returns 
which the farmers and factories now receive from the sugar beet. It 
is also evident that the greatest money value of a given by-product 
may be realized when that by-product is utilized in one way in one 
locality and in an entirely different way in another locality. It is 
important, therefore, that each by-product be studied in its relation 
to the conditions and circumstances which exist in the location where 
the by-products are produced. 



THE DEVELOPMENT OF FARM CROPS RESISTANT TO 
DISEASE. 

By W. A. ORTON, 

Pathologist in Charge of Cotton and, Truck Diseases, Bureau of Plant Industry. 

NEED OF IMMUNE VARIETIES. 

One of the most effective methods of dealing with plant diseases is 
to improve our crops so that they will be less subject to injury. When 
we can introduce into our agriculture varieties possessing a degree of 
natural immunity and thereby avoid both the loss from disease and 
the necessity for the more or less expensive treatment by sprays and 
other means, a double economic gain will be secured. 

PLANT DISEASES A HEAVY TAX. 

The present losses from plant diseases are a heavy tax upon our 
farmers. There is little doubt that the average annual loss from oat 
smut is more than $6,500,000; from loose-smut of wheat, $3,000,000; 
and from bunt, or stinking smut 0£ wheat, more than $11,000,000. 
Barley loose-smut annually diminishes the value of barley more than 
$2,000,000, a careful estimate of the loss in one State last year placing 
it at 7 per cent of the yield, equivalent to $967,000. The combined 
effect of the several leaf-blights of the potato is to diminish the yield 
of this crop over $36,000,000 each year. 

The losses from the cereal rusts and from the numerous minor 
troubles of farm crops, concerning which accurate data are difficult 
to secure, amount to hundreds of millions of dollars. 

Vast as is the direct loss from plant diseases, the indirect losses are 
also great. The expense of treating plant diseases is very large. 
Effective preventives have been devised for many troubles, and their 
application results in the saving of much money, but at the cost of 
large sums expended for copper sulphate, sulphur, lime, formal
dehyde, and other fungicides, and for spra.ying machinery and the 
labor of application. 

Of still greater consequence is the indirect loss resulting from the 
limitation of industries. The risk from disease frequently operates 
to reduce the produ~tion of an otherwise profitable crop, and indeed 
in many cases industries have been abandoned on this account. The 
history of the grape industry in America affords several illustrations 
of this. 
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In the case of diseases like the root-rots and the wilts, which are 
not readily controlled by sprays or by seed treatment, the develop
ment of resistant strains is particularly important. 

AN ERA OF PLANT I~IPROVEMENT BEGINNING. 

There has been of late a marked increase in public appreciation of 
the importance of improving our crops. New methods have come into 
use, and valuable results have already been secured. 

~Iuch more plant breeding will be done in the future. The pro
ductiveness of all our crops must be increased and their quality im
proved. Yield and quality are naturally the first considerations, but 
attention may profitably be paid in every case to reducing injury 
from disease, and in many instances in which a disease is a limiting 
factor the first aim of the breeder will need to be the securing of 
resistant strains. 

THE IMPORT.aNCE OF FUNDAMENTAL STUDIES OF DISEASE RESISTANCE. 

Too little information is available in the whole field of breeding. 
Our knowledge of the problems connected with securing disease re
sistance in plants is particularly limited and the need for investiga
tion is great. The workers in this field must take note not only of 
problems of heredity but of pathology as well. They must kno\\· 
the nature of the disease, its governing factors, and the type of re
sistance involved in order to adopt the most promising lines of 
approach in their breeding. 

THE BASIS OF DISEASE RESISTANCE. 

ADAPTATION TO ENVIRONMENT. 

Leaving out of consideration for the moment those diseases which 
are due to parasites, it may be pointed out that in order to properly 
maintain the health and vigor of plants they must be grown in a 
suitable soil and temperature and supplied with adequate quantities 
of water and food. Different crops require different conditions, and, 
within the species, varieties differ in their demands. 

We can modify to some extent the environment of a variety for its 
good, and the success of the farmer depends largely on his ability to 
do this through know ledge of the needs of his crops and the effect on 
them of the local soil and climate. Our control over soil and climate 
is, however, rather limited, and to obtain the best results it becomes 
necessary to introduce or breed new varieties better adapted to our 
conditions. 

If, before undertaking to secure such new varieties, we inquire 
why some kinds of plants are suited to moist soiis and others to dry 
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soils, why some require a cool climate and others tropical heat, why 
some endure acid soils and others thrive only in neutral or alkaline 
soils, a fact may be learned that will safely guide our future efforts. 
This fact is that adaptation to a particular set of conditions implies 
the origination of that variety in the same or a similar environment. 
During the period of development certain limiting factors operated 
to preserve adapted variations and to eliminate the unfit until the 
response of the strain to temperature, light, moisture, etc., came to 
agree with the average of these factors provided by the local climate. 

A large group of plant diseases, including sun-scorch, tipburn, 
chlorosis, and frost injury, are primarily due to our attempts to grow 
the affected crops in unsuitable soil or in a climate essentially dif
ferent from that of their place of origin. 

The production of varieties resistant to these physiological dis
eases will be accomplished mainly by securing better adaptation to 
soil and climate. Having found, for example, that the potato re
quires for its best development a cool, moist summer, and that the 
disease tipburn causes great injury to potatoes on light soils during 
hot summers, it becomes evident that we should seek to originate 
varieties of potatoes more resistant to heat. Such a one, for exam
ple, is the McCormick, a potato which, in spite of its inferior quality, 
is largely used in Maryland for summer planting because of its 
adaptation to warm weather. 

Since agricultural conditions vary greatly within short distances, 
it will in many cases prove desirable to breed locally adapted strains 
of all the principal crops. 

SPECIFIC RESISTANCE TO PARASITES. 

Before we can fully understand the nature of disease resistance 
it will be neces.sary to study the phenomena of parasitism, a subject 
which involves some of the most complicated of the many inter
relations between organisms which nature has to offer us. 

The greater number of plant diseases are due to parasitic plants, 
usually fungi or bacteria, which live in or on and at the expense of 
tl1e crop we are attempting to raise. The relation between a parasite 
and its host is a very close and intimate one. Plant parasites are 
not freely interchangeable, but as a rule each species of parasite is 
confined to a single host, like corn smut; to a few closely related 
ones, as cucumber downy mildew, which also attacks melons and 
relared plants; or to a definite series of hosts, as in the case of apple 
leaf-rust , which passes from the "cedar apple" on red cedar to the 
lea,~es of apples and then back to the cedar. The most highly de
veloped parasites are thus restricted. 
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In breeding disease-resistant :forms we are attempting to still 
further restrict the parasitic habit. It will therefore profit us to 
trace the probable evolution of a parasite and the origin of the 
plant's resistance. 

A few algre and flowering plants belonging to various families 
have adopted the parasitic habit, but most of the forms causing our 
common plant diseases are either fungi or bacteria and seem to have 
been originally saprophytes. 

Saprophytic fungi and bacteria live in nature on dead organic 
matter. This they are able to break down into simpler compounds 
through the action of enzymes or acids which they excrete. The 
common molds are familiar examples of sucl1 saprophytic fungi. 
In some cases the enzymes or acids excreted by these molds are 
poisonous to living plant cells. Wben such a mold invades living 
tissue, as, for example, the fruit of an apple, the enzymes go before 
and kill the cells on which the fungus later subsists. This sort of 
action takes place in many cases of the so-called "damping off" of 
seedlings and in the lettuce drop due to sclerotinia. These semi
saprophytes are often very destructive, killing their hosts outright 
and affording themselves a very limited period for their reproduction 
and dissemination. They represent the earliest stage of parasitism. 
Either a wound or a condition of low resistance on the part of the 
host is required to permit infection to take place. Once a start is 
acquired toward the parasitic habit, natural selection operates to 
maintain an equilibrium between parasite and host by restricting 
the virulence of the former and by building up the resistance of the 
latter. 

To understand how this takes place we must recail that both para
site and host are variable organisms. The fungus produces offspring, 
some of which possess a higher ability to infect their host, and these 
through this advantage are preserved. A similar variability exists 
with respect to the poisonous action of the parasite, and those forms 
which kill quickly are less able to perpetuate themselves than those 
which act more slowly and thus secure a longer time for spore 
formation. 

This has been pointed out with reference to diseases of man and 
animals by Dr. Theobald Smith, who also showed that the natural 
tendency of the parasite is therefore toward a lessened injury to its 
host and more perfect adaptation for reproduction and dissemination. 
Thus it is that we find at the bottom of the scale forms which kill in 
advance of their growth, and at the top forms, like the rusts and 
smuts, which grow in the living cells of their host plant without 
killing them until the parasite's life cycle is about to be closed. 

The host species is 1neanwhile undergoing evolution. It varies, 
producing some individuals more susooptible and some more resistant f 
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to the parasite, the latter of which are naturally preserved. Thus 
there is very gradually built up a partial immunity to every fungus 
which i~ sufficiently aggressive to be one of the limiting factors in 
the Jevelopment of its l1ost. This is the way true disease resistance 
is developed. ,v e shall therefore find resistance to a particular para
site most developed in varieties of the l1ost that have been for the 
longest period of time in association with this parasite. 

It follows that our search for resistant varieties should begin in the 
country where the disease has been present longest. 

NATURE OF RESISTANCE TO PARASITES. 

In modifying plants to lessen the injury done them by parasites the 
breeder needs to recognize that his object may be secured in several 
different ways, depending on the nature of the disease. The typical 
form of disease resistance involves a specific r eaction on the part 0£ 
the host cell against a true parasite, a character developed in nature in 
the evolution of the species and strengthened in cultivated plants 
through the work of the breeder. Less important from the breeder's 
standpoint are plants resistant through (1) structural differences, 
(2) disease endurance, and (3) disease avoidance. 

The first group is the most important, relating as it does to diseases 
due to the n1ost highly developed parasites, such as the rusts, mildews, 
and other injurious fungi. We have just seen how the quality of 
resistance to these fungi may have developed. The evidence indicates 
that the resistance is due to a specific protective reaction of the host 
cell against the parasite. In man and the higher animals some forms 
of immunity have been shown to be due to substances in the blood 
serum which neutralize the toxin excreted by the invading bacteria 
and assist in the destruction of the latter. If this is fundamentally a 
chemical reaction, it is one too complex to have been yet solved by 
ordinary chemical methods. So in plants the evidence leads us to 
believe that more is involved than tl1e acidity of the cell sap or the 
chemotactic effect of sugars or other food substances. 

The delicacy of the reaction may be better understood if we r ecall 
the fact that it is adjusted to repel specific invaders. A plant resist
ant to one disease may be quite susceptible to another. General 
hardiness is also another matter. A plant may be resistant to cold 
and yet extremely susceptible to the attacks of some parasite. 

Structural differences do not seem to play much part in enabling 
plants to resist the true parasites. Satisfactory demonstrations of 
cases where resistance to highly adapted parasites is due to thickened 
epidermis, development of hairs, etc., are lacking. It has on the other 
hand been sl1own by Ward and Salmon that germinating spores of 
fungi often penetrate the epidermis of plants they can not parasitize, 
and are killed forthwitl1 by the cells they attack. It is hard to under-
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stand why a tllick cell \~all should protect from infection a leaf which 
has many tl1ousand openings as breatl1ing pores through which a 
fungus might enter. 

Resistance due to structural causes does occur in troubles due to 
wound parasites, a fruit or a tuber with a thick rind being thereby 
less liable to bruising; or there 1uay be an indirect connection, a 
plant of more open habit of gro\vth being thereby less subject to 
attack by fungi which require moisture for their development. 

Disease endurance sometimes results from the ability of the plant 
to gro,v in spite of an attack, either tl1rougl1 exceptional vigor or 
through a hardier structure, as in the case of certain melons which 
better survive the attacks of leaf-blight because the lea-ves do not dry 
out as quickly as do tho~e of the ordinary melons. Drought-resist
ant plants are often disease enduring. W atern1elons from semiarid 
Russia were for this reason the last to succumb to the wilt disease 
when planted in our Southern States. 

Finally, we l1ave disease-escaping varieties. Such, for example, 
are the extra-early cowpeas which mature before the season for wilt 
and root-lrnot to develop. These varieties which escape disease 
through earliness or lateness are often really, very susceptible. The 
Early Ohio and other early potatoes, which commonly mature before 
the appearance of the late-blight fungus, are among the first to 
succumb to this disease if planted so late as to be still immature 
" ·lien the n1oist weather of the late summer or earlv full enables late-

w 

blight to spread. 
These adaptations may often be utilized by the plant breeder in 

securing in1munity fro1n loss. 

THE EFFECT ON CR6PS OF CHANGES OF LOCATION. 

The deve]opn1ent of our agriculture inYolves endless interchange 
of crops bet,veen localities. The movement of farmers to new, un
settled districts extends the range of our cultivated p]ants to climates 
and soils very different from those of their place of origin. ~lost of 
these plants have been brought from other countries. Even those 
whose origin is attributed to An1erica, such as n1aize, the potato, and 
tobacco, were not indigenous to our Northern States. 

It is highly important that still 111ore introductions of plants from 
foreign countries be made in the future, so that we may profit from 
the improved varieties of fine quality ap.d great productiveness that 
have been developed by the older civilization of other lands. We 
should begin our attempts to in1pr0Ye our crops by securing as a 
starting point the best that already exists . 

.. \.11 this should be done in the light of our best knowledge of crop 
adaptation and the effect of a change of environment upon plants, not 
overlooking its effect upon their parasites. 
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A crop grown in one locality for a long period of time gives rise 
to Yarieties adapted to that environment. .A .. locality into which a 
crop is newly introduced is not likely to l1ave perfectly adapted varie
tieE> at .fir::;t. Our best reSttlts in each case may be expected of plants 
from similar climates in the Old World. One of the results of 
attempting to grow varieties where they are not adapted is the 
appearance of diseases due to malnutrition, weather injury, etc. 
Plants native to deep soils dry out quickly in shallow soil and suffer 
fron1 tip burn, sun-scorch, etc. In our Western States one .finds many 
eastern trees and shrubs with foliage in a yello,"V or chlorotic condi
tion due to the excess of alkaline salts in the soil, while native plants 
remain healthy. r\.t some time in the future local strains of these 
introductions will be originated, which will be able to r esist these 
unfavorable conditions. A splendid example of the possibilities in 
this direction is afforded in the work done by :Wir. T. V. Munson, of 
Denison, Tex., in hybridizing foreign with American grapes. The 
new varieties he has originated combine fine quality derived from 
their foreign parents with the hardiness of the native vine. 

H ybridization between introduced and native varieties will be a 
potent force in improving our crops, but it is not always necessary 
to resort to crossing to secure adapted or resistant strains, since the 
desired aim may often be secured tl1rough selection. One of the 
results of changes of location is to promote variability. We find re
cently introduced farm crops extremely lacking in uniformity, with 
variants departing in both directions from the normal. Some plants 
will be superior, and if segregated n1ay form the basis of valuable 
improved varieties destined to supersede the parent sort. 

These exceptional plants are appearing at somewhat rare intervals 
all about us. The great need is for more farmers who will watch for 
them and save them. The ultimate result from such work will be 
varieties much finer than anything we can introduce. 

Before passing from the purely physiological disorders we should 
note that plant introduction bears a still closer relation to diseases 
caused by parasites. Nearly allied to the examples just cited is the 
group of diseases due to the action of parasites or semiparasites on 
plants of lessened vitality. The early-blight or Alternaria leaf-spot 
of potato is an example. Such diseases occur most abundantly where 
the soil and climate are not fully suitable for the best development 
o-f the crop. We may expect them when we attempt to grow a crop 
too far out of its natural range, and we can avoid them in many cases 
by breeding strains better adapted to the local soil and climate. 

Such illustrations further empl1asize the fact that breeding is a 
local problem. It must not be expected that varieties which excel 
in one place will be equally good elsewhere. Each community n1ust 
originate its own strains. 
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EFFECT OF CH.l.NGES OF LOCATION ON PARASITES . 

We have already noted l1ow natural forces maintain an equilibrium 
between parasites and their hosts through development of resistanre 
in tl1e host and the restriction of the injury done by the parasite. 
"\Vhen man steps in and transfers crops from one country to another, 
this equilibrium is greatly disturbed . 

.. t-\ .. parasite ,vhich has become so adjusted to its natural host a~ 
to cause little injury may be capable of spreading to a related host 
in another country, and may find that l1ost destitute of natural 
r esistance. In sucl1 cases the new disease proves very destructive. 
The hollyhoclr rust , for example, when accidentally introduced from 
Chile, spread rapidly over Europe and America and nearly stopped 
the culture of this ornamental plant. The downy mil<lew and the 
pl1ylloxera of tl1e gra1)c were parasites of the vine in America, 
where through long-continued association the surviving ,vild species 
had developed a high degree of resistance. The European grape, 
anotl1er species, l1ad never been exposed to either downy mildew 
or pbylloxera until they were carried to France in the mi<l<lle 
of the nineteenth century. So susceptible to these diseases ,vere 
the European vines that the great ,-vine industry there was al1nost 
ruined before it was discovered that it was possible to effect a re111edy 
:for phylloxera by growing the European varieties on tl1e roots of 
the immune 1\.rnerican species and also tl1at hybrids possessing resist
ance to both pests could be made. The history of this struggle is 
no,v about to be repeated with the American goosfberry mildew, a 
parasite of our native wild species which has already made it impos
sible to gro,v the European gooseberries in .. .\ .. merica. This disease 
has now appeared abroa<l and may make it necessary for breeders 
there to develop new varieties by hybridization with American 

. 
species. 

These examples make it evident tl1at in considering the introduc-
tion of a foreigr1 plant subject to a parasite it is not sufficient to 
know that this parasite docs no harm to this crop in its own home. 
vVe must also ascertain whether there are any crops in our country 
related to the proposed introduction to which this parasite is capable 
of spreading. I-f there are, it is to be feared that the new parasite 
will develop hitherto unobserved virulence because of the absence of 
any resistant qualities in its ne\v hosts. 

The converse of tl1is difficulty is also met with in n1aking introduc
tions of foreign crops. They may prove susceptible to attack by a 
parasite of one of our native plants not hitherto accountod of any 
importance. P ear-blight is a case in point. This disease is assu1necl 
to be endemic on certain wild American pome fruits with \vhich it 
had reached such a state of equilibrium that little injury resulted. 
1V'hen, however, European pears and apples were introduced by the 
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FIG. 1.- A FIELD OF UPLAND COTTON IN SOUTH CAROLINA DESTROYED BY WILT. 

(The disease known as wilt remains in the soil many years.) 

FIG. 2.-THE FIELD SHOWN IN FIGURE 1 PLANTED WITH THE DILLON V ARIET Y BRED BY 
THE DEPARTMENT OF AGRICULTURE TO RESIST THE WILT. 
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FIG. 1.-FIELD SHOWING COWPEAS RESISTANT TO WILT AND ROOT-KNOT ON THE 

RIGHT i ORDINARY VARIETIES ON THE L EFT. 

[From a photograph showing the breeding plots of the Department of Agriculture in South 
Carolina.] 

FIG. 2.- FIELD OF WILT-RESISTANT WATERMELONS, GROWING FREE FROM DISEASE ON 

INFECTED LAND. 

(From a photograph showing the breeding plots of the Department of Agriculture in S0uth 
Carolina.] 
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early settlers the pear-blight organism found a host with little 
natural immunity and became at once a highly destructive disease. 

A third contingency develops in the case of foreign plants which 
it is possible to introduce without the parasites which restrict their 
development at home. There is some doubt as to which alternative 
we should adopt. If we exclude by a rigid quarantine the natural 
enemies of an introduced crop, we may assist in widely extending 
its culti,ation. Important industries may be based on it, and new 
American strains developed possessing little of the natural resist
ance of the original introduction. Sooner or later the parasite is 
likely to evade our quarantine and, entering the country, find vast 
areas of susceptible hosts. The resulting epidemic will cause great 

_ loss, as in the case of asparagus rust, which first appeared in the 
United States in 1896 and in a few years spread from the Atlantic 
to the P acific. The alternative would have been to bring over the 
disease with the crop and allow the industry to develop with this 
restr iction. The result would be, perhaps, a slower economic de
velopment of the industry, but if the industry developed at all it 
would be based on stable grounds and accompanied by the origina
tion of resistant strains. 

There are arguments on both sides of this problem. It seems evi
dent that each case should be settled on its own merits and after 
careful study by pathologists and plant breeders. Regarding our 
policy with respect to diseases already introduced there can be no 
doubt. D isease r esistance should be bred into our varieties by the 
most available methods, based on the demonstrated facts of para
sitism. Our hope is to find abroad forms naturally resistant to all 
our introduced parasites. Plant introduction is thus at the same 
time a great danger and a great hope. 

INHERITANCE OF DISEASE RESI STANCE. 

The degree to which disease resistance is inherited is naturally a 
n1atter of fundamental importance to the plant breeder. The sub
ject has not been sufficiently investigated to warrant wide generaliza
tions, yet so far as we have gone all results indicate that the disease
resistant character is transmitted in the same way as are other 
characters. 

This is to be expected of every case of true disease r esistance, for 
the reason that it is a protective quality developed by the species as a 
result of the struggle £or existence with the parasite. Such physio
logical characters are transmitted to offspring just as effectively as 
the form of leaves or fruits. 

The chances for success in breeding for disease resistance will there
fore be seen to depend on the nature of the parasite, its degree of 
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adaptation to the host species, the length of time it has been preva
lent, and the possibility of crossing the host with related resistant 
forms. 

In dealing with diseases due to wound parasites, weakling para
sites, or other semisaprophytic invaders, the likelihood of securing 
true specific resistance is very small. They are rather to be combated 
by developing st.ructural protection through thicker epidermis, etc., 
by securing varieties better adapted to the local soil and climate, or 
by cultural treatment, the use of fungicides, etc. 

In the case of diseases of recent appearance, where the parasite has 
come over to the crop fro1n native plants, the chances for prompt 
success are smaller than if the host and parasite had been longer in 
competition, but careful search may lead to the discovery of excep
tional plants possessing some resistance. 

Variations in disease resistance ranging in degree from slight to 
conspicuous ones are to be observed in connection with nearly every 
epidemic. Selection of the better plants should enable the breeder 
to raise his strains to higher and higher levels of disease resistance. 
Not all plants which escape infection transmit this quality to their 
progeny. The immunity of the parent may have been due to acci
dental noninfecti~n, or to other causes not inheritable. To distin
guish between these and cases of genuine resistance it will be neces
sary for the breeder to test all his selections in progeny rows. 

In some instances, resistant forms arise suddenly instead of 
through gradual development. For example, in fields of cotton in
fected by wilt, where most of the plants are killed, there are at rare 
intervals plants which remain healthy and whose progeny are also 
nearly immune to the disease. These plants are sufficiently different 
from the original strain to deserve being called mutations. Such 
mutations may be expected to occur occasionally, especially in case of 
disease due to partially adapted parasites, as in the case of the wilt 
fungus, which is thought to be a parasite of rather recent origin. 

FIXED TYPES. 

Through rigid selection and especially by breeding from individ
uals by the progeny-row method a high degree of uniformity may be 
secured and the offspring come to resemble exactly the parent type. 
This unusual uniformity can be maintained only by close breeding 
or by vegetative propagation. 

When these restrictions are removed, the fluctuations already 
described recur. The disease-resistant varieties thus far developed 
retain this character as well as other highly selected strains would 
retain their quality or productiveness under like circumstances. 
Continued selection will always be desirable to 1naintain the value 
of these varieties at the higl1est level. 
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MENDELISM. 

,Vhen a disease-resistant variety is crossed with a nonresistant 
variety, the resulting offspring inl1erit resistance to a limited and 
varying extent. In some cases disease resistance behaves as a unit 
character and is transmitted in l\iiendelian proportions. Mr. R. H. 
Biffen, of Cambridge, England, crossed a rustproof wheat with a 
rust-susceptible variety and obtained in the second generation ap
proximately one-fourth of the offspring resistant and three-fourths 
susceptible, indicating that in this case resistance was a recessive 
:0-Iendelian character. This is an important and suggestive experi
ment which l\ilendelian enthusiasts have assumed to prove that 
wl1erever there is found a resistant form to cross with, this character 
can be bred into any variety, and that a strain combining all the 
desired qualities will come pure in the third generation. 

The experience of this Department in making such crosses en
courages the hope that the disease-resistant cl1aracter can be trans
ferred in this way from one variety to another, but indicates that 
in order to combine with it the necessary con1mercial characters of 
flavor, productiveness, uniformity in appearance, etc., several years 
of selection are required. 

EXAMPLES OF DISEASE RESISTANCE. 

Reference has al ready been made to the development of wilt
resistant varieties of cotton, cowpeas, etc. A brief summary of the 
progress to date along this line may be in place here. 

(1) -nrILT-RESIST.ANT SEA I SLAND coTTON.-To combat a wilt dis
ease due to the attack of a soil fungus, it was necessary to breed for 
resistance. Several strains have been secured by the planters and 
this Department, of which the "Rivers" is the most noteworthy. 
Others are " Centerville" and " Sensation," all of which are resist
ant enough to grow on the worst infected land. They originated 
from rare mutations and have been improYed by selection. 

(2) WILT-RESISTANT UPLAND COTTO:N".-Since the ordinary Up
land cotton belongs to a different species fron1 Sea I sland cotton and 
is even 1nore susceptible to wilt, a separate breeding campaign had to 
be undertaken. This has yielded two ,arieties, Dillon and Dixie, 
very resistant to wilt and of excellent productiveness. These also 
have been perfected by selection from resistant parents. (See Pl. 
XXXIX, figs. 1 and 2.) 

(3) WILT-RESISTANT cowPEAs.-One variety of cowpea, the Iron, 
apparently of chance origin, was found resistant to both wilt and 
root-knot. H ybrids between this and other varieties have given rise 
to disease-resistant strains. ( See Pl. XL, fig. 1.) 
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( 4) WILT-RESISTANT " 1ATERMELON.-The watermelon wilt, due to 
a soil fungus allied to that causing cotton wilt, is a disease attacking 
nll kinds of watermelons with great Yirulence, but not occurring on 
the stock melon, or citron. A hybrid between the latter and a water
melon, recrossed with the melon, seems to combine wilt resistance 
with the characters .of a good melon. (See Pl. XL, fig. 2.) 

(5) DrsEASE RESISTANCE IN POTATOEs.-Prof. L. R. Jones and 
Prof. William Stuart have shown that there are Yarieties of the 
potato partially resistant to late-blight and probably also to scab; 
that these features have received considerable attention abroad, but 
very little in this country, though there are undoubtedly great pos
sibilities ahead of our breeders. 

(6) ANTHRACNOSE-RESISTANT CLOVER.-Bain and Essary, at the 
Tennessee Agricultural Experiment Station, haYe made marked 
progress in developing strains of cloYer resistant to anthracnose, a 
fungous disease attacking stems and leaves. Their results were ob
tained primarily by selecting chance resistant individuals. 

(7) LEAF-BLIGHT-RESISTANT CANTALOUPE.-P. K. Blinn, of the 
Colorado Agricultural Experiment Station, has been propagating a 
resistant strain of cantaloupe called the Polloclr, from the grower 
who discovered it. This melon is partly resistant to leaf-blight and 
also endures infection better on account of its firmer leaf. 

(8) RusT-RESISTANT WHEA.T.-The most notable case of disease re
sistance in wheats is the resistance of the dun1m group to rust, as 
demonstrated by Carleton. They greatly excel other groups in tl1is 
regard, and thereby fill a great need in tl1e agriculture of the Great 
Plains region. 

(9) WILT-RESISTANT FLAX.-A disease widely prevalent in flax
growing regions, due to a fungus related to that causing cowpea wilt, 
has been successfully combated by Prof. II. L. Bolley, of the North 
Dakota Agricultural Experiment Station, who has developed strains 
~o highly resistant that they grow well on badly infected land. 

• 



SOIL MULCHES FOR CHECKING EVAPORATION. 

By SAMUEL FORTIER, 

Chief of Irrigation Investigations, Office of Ea;periment Stations. 

VALUE OF WATER FOR IRRIGATION, 

The value of water for irrigation purposes is steadily increasing 
throughout the arid region. In some of the well-watered States 
bordering on the continental divide, canal water rights some fifteen 
years ago were considered high at $10 an acre. The same rights now 
sell readily :for double and treble that amount. The estimated cost 
of water rights under the Government irrigation projects has been 
increased :from time to time and now averages nearly $40 an acre. In 
localities possessing a climate adapted to high-priced products, like 
that of southern California, the value of water is much higher. The 
last water rights sold under the Gage Canal of Riverside, Cal., cost 
the purchasers $250 an acre. 

By reason of the scanty rainfall a western farmer must not only 
secure a water right for all the arable portions of his farm, but he 
must likewise contribute an annual water rental ranging from 50 
cents to $5 an acre to defray the expenses of operating and maintain
ing a canal system. These charges when added to the cost of prepar
ing his fields for irrigation and of applying the requisite amount 
of water make the total average cost per annum about $10 an acre. 

WASTE OF IRRIGATION "' ATER. 

The results of investigations by the Office of Experiment Stations 
on the use of water in the West during the past decade point to the 
conclusion that by far the greater part of the water diverted from 
natural sources of supply for irrigation purposes is wasted. This 
line of jnvestigation in the warmer, :fruit-producing localities of the 
,vest, where water is scarce and valuable, led to a consideration of 
how much water passes into the air in the :form o:f vapor from newly 
irrigated orchards and fields. This worlc was begun at Riverside, 
Cal., several years ago and the r esults are summarized in Bulletin No. 
177 of the Office of E xperiment Stations. These results showed the 
great influence which dry, granular, soil mulches exerted in check
ing evaporation from the damp soil beneath. So large a percentage 
of irrigation water was conserved by this means tl1at it was decided 
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to broaden the field of operations and determine what effect such 
mulches would exert in other localities of the West. Accordingly 
experiments were established in the spring of 1908 at Davis, Cal., 
Wenatchee, Wash., Reno, Nev., Mesilla Park, N. 1v'fex., and Bozeman, 
Mont., the experiments being carried on in cooperation with the State 
experiment stations. 

EQUIPMENT USED IN EXPERIMENTS FOR DETERMINING THE INFLUENCE 
OF SOIL MULCHES. 

The equipment consists of eight or more water-jacketed tanks, the 
outer vessel being 27 inches in diameter and 43 inches deep and the 
inner 23 inches in diameter and 46 inches deep. The inner vessel has 
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FIG. 22.-Water-jacketed tanks used in evaporation experiments . 

sufficient capacity to hold nearly three-quarters of a ton of soil, and 
when placed inside the larger vessel the 2-inch space between the two 
was filled with water so as to maintain an even temperature approxi
mately equal to that of the adjacent soil. Figure 22 shows the tanks 
and their position relative to the ground surface. After being in
stalled the outer tank was not disturbed, but the inner tank, contain
ing the soil, moisture, and mulch, was hoisted and weighed at frequent 
intervals. In filling the inner tank with soil an effort was made to 
secure conditions similar to those in the natural soil. Each foot in 
depth of soil as it was excavated was kept separate. was placed in 
the tanks in 2-inch layers, and slightly compacted by tamping. 

, 

f 
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The soil used was carefully examined and the amount of moisture it 
containecl determined. The temperature of the air was likewise ob
serYecl and recorded, as 
well as that of the water 
a11d soil surfaces, during 
the time of each test. The 
results are briefly sum
n1arized by means of the 
following diagrams and 
tables. 

RESULTS OBTAINED AT DAVIS, 

CAL. 

NO 3• 
MULCh MUL 

MO ..,, 6' 9• 
MULCH l1ULOf IJLGH /'1Ul.Clt 

Jutve /OroJULY l. -2/JJAYS. SEPT. /ro0cr...J.-.32DAYS 

The site selected for the 
experiments was part of 

FIG. 23.- Evaporation at Davis, Cal., 1908. 

an open field on the university farm, bordering on the town of Davis, 
located in the Sacramento Valley, 76 miles north of San Francisco 
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and 13 miles west of Sac-
ramento. The soil is a 
rich brown loam to a depth 
of 2-½ to 3 feet, and grad
ually merges into a light 
sandy subsoil . 

From June 10 to July 1, 
a period of twenty-one 
days, the length of the first 
test, the daily maximum 
temperature of the air in 
the shade averaged 87.4° 
F. and the minimum tem
perature 49.3° F. During 
the day the temperature of 
water in an open tank 
varied from 60° to 88° F. 
and averaged 76°, while 
the average temperature 
of the soil taken 6 inches 
below the surface was sev
eral degrees higher tl1an 
that of the water. 

F10. 24.-Curves showing daily rate of evaporation, 
Davis, Cal. In filling the tanks with 

soil it was arranged that 
Nos. 1 and 2 sl1ould have no mulch, 3 and 4 a 3-inch mulch, 5 and 6 a 
G-inch mulch, and 7 and 8 a 9-inch mulch. Before beginning the test 
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each tank recciYed a n1ecljun1 irrigation of G inches in depth, equiYa
lent to 94 pounds. The tanks ,Yere ,Yeighe<l on 1'"'ednesday and Sat
urday of each ,veek. The cYaporation losses occurring between these 
dates are sho"·n in the follo,ving table and graphically in figure 03, 

The <lailyrate of c,·aporation computed on the basis of percentages of 
the total an1ount of \"Yater applied in one irrigation is sho"·n in figure 
24-. By this it " ' ill be seen that the tanks having no n1ulch lost on an 
average 11 per crnt in three days after the water " ' as applied to the 
surface, while the loss at the end of t,venty-one clays ,vas 21.02 per cent. 
The loss in the tanks protected by dry-soil 1nulchcs was as sl1own. 
Eraporation fro111 .11oils protccffd b11 differ< nt depth,'? of soil 1111llch at Dnri.~. Cal., 

June 10 to ,July 1, 1908. 

A'l"crngc welghtof tanks June IO (pounds) .. 

verogc I~ 3 day~. June 10 to 13 ....•.•.•. 
verage lo!'S 4 days, June 13 to 17 ........•. 
verage lo~ 8 daye, June 17 to 20 .......... 

A 

A 
A 
A 

A 

verage lO!!s 4 days, June 20 to 24 .......... 
verage lo~ 3 days, June 21 to 27 .......•.• 

.\Yerngc Jo,-s •t day11, June 27 to July 1 ...... 

Totul Josi<, 21 do.ye, June 10 to July 1.. 
-

Xo mulr.h, 
1
3-inch mulch, 16-inch mulch. 9-inch mulch, 

tan.kB 1 and 2.1 tun ks 3 an<l 4.1 tanks 6 und 6. tank..~ 7 and S. 

1,206.0 1,189.7 I, 118. 7 1. 0'.11. 6 
Per cl. Per ct. Ptr cl.j Per ct. Pt:- ct. Per cL. Per ct.' Per ct. 
10. 76 11. 46 0.5 0.53 0.0 o. 0 0.0 0.0 
3.6 3.73 .6 . 53 .5 .53 0.0 0.0 
1.5 1.6 .6 ,53 .5 . 53 0.0 0.0 
l. f> 1.6 • 75 . 80 -0.6 -0.53 0.0 0.0 
2.25 2.39 2.0 2.13 1.0 1.07 .25 . 27 
1.76 }. 82 . 76 . ~o . 5 .53 . 25 . 27 

-
2"2. 691 21. 25 5.0 5.32 2.0 2.13 0.6 0.54 

.. \ second trial was n1ade nt tl1e san1e plac(' in the same manner and 
,vith the same equipn1ent bet"Teen Septr1nber 1 and October 3, 1008, 
a period of thirty-two day~. The ,,cathcr conditionc; as recorded 
did not differ materially fro1n thoRe of ,June, when the first trial was 
n1ade. Tl1e results of the ,nrious ,vcighings nre Rhown in the follo,v
ing table and a l~o graphically in figure 2:"S. 

The daily rate of evaporation (fig. 25), as in the June test, shows 
an excessive evaporalion from tl1e un1nulched soil <luring the first 
few days after v.~ater was applied. This loss in three <lays n1nounts to 
n1oro than 17 per cent of the water usc>d, and in thirty-two days to 
nearly 35 per cent The loss in th0 tanks haYing n 3-inch mulch was 
14.71 per cent, in those having a G-inch 1nulch 5.9-1 per cent, and in 
those having a f>-incl1 n1ulcl1 only 0.78 per rent. 

Evaporation froni so il.~ protectrrl b11 <liffcren t <lrpll1.~ of soil 1u1tlclt at Daris, 
Cal., Scptenibcr 1 io October 8, 1[}08. 

A 

A 
A 

A 
A 
A 

vernge weight of tanks, Sept. 1 ••. pounds .. 

vernge Joss, S do.ys, Sept. 1 to 4 ............. 
vornge lo~, 4 dnys, Sept. 4 to 8. ............ 
vcrogo loss, S do.ya, Sept. 8 to 11 ...•.•...... 
vomgc loi;s, •l diiys, Sept. 11 to lo ........... 
verogo loRR, 18 days, Sept. 16 to Oct. 3 .....• 

Total loss, 32 dnys, Sept. 1 to Oct. 3 .•. 

No mulch, 
tanks 1 nnd 2. 

1,104.7 

Pt-rel. Per rt. 
16.76 17. 8.'3 

4.6 4.79 
8.0 8.19 

1.6 ). 60 

8.0 8.62 

83.26 85.93 

3-lnch mukh, 6-lnch mulch, 
tan ks S nntl 4. 

1 
tao ks 5 aud 6. 

9-inch m11kh, 
tanks 7 and 8. 

1,090.0 1,082.0 1,085.2 

Peret. Peret. Ptrcl. Per et. Peret. Pt-r ct. 
1. 76 1. 86 o.o 0.0 0.0 0.0 

, 75 .80 . 25 .27 -0.5 -0.63 

2.25 2. ·1 . 76 .80 -0.25 -0.27 

2.6 2.66 . . -.... . . . .. . . . . .... -. ......... 
7.0 7.•15 4.76 6.05 2.25 2.4 

1'1.26 16. 17 1 6. 76 6.121 • 75 . 80 
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RESULTS OBTAINED AT \VENATCHEE, WASH. 

The experi1nents in the State of Washington were made on an 
orcl1ard in the fruit district of Chelan County, near the town of 
W cnatchee. The altitude of this locality is about 850 :feet, and in 
both climatic and soil conditions it resembles much of the orchard 
lands o:f the north-central portion of the State. The soil is a sandy 
loam several feet in depth, and contains more or less grit. The annual 
precipitation is about 15 inches. 

The equipment and the manner of conducting the experiments 
,vere similar to those previously described. The first trial extended 
from June 2 to 24, 1908, 
and during this period 
of t,venty-one days tem
peratures of the air in 
the shade, taken at noon 
o f each day, averaged 
79.7° F. 

The graphic illustra
tion given in figure 26 
shows the great difference 
in the an1ount of water 
eYaporated from freshly 
irrigated soils without 
1nulch and those which 
contain an equal amount 
of moisture protected by 
dry-soil mulches of vary
i n g depths. Thus the 
a -v er age percentage of 
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moisture lost by evapora- F10. 25.-Curves showing dally rate of evaporation, 

tion in the tanks having Davis, Cal. 

no mulch was 14-¼, while the loss from the tanks which were protected 
by 3-inch, 6-inch, and 9-inch mulches were 3.98, 2.10, and 1.06 per cent, 
res pee ti vel y. 

RESULTS OBTAINED AT RENO, NEV. 

The experiments were conducted on a plat of ground in a corner 
of tl1e agricultural experiment station farm near Reno. Other than 
a light woven-wire fence, there were no obstructions to wind, sun
shine, and rain. The soil used was a sandy loam containing small 
fra~ents of rock, and in drying after being irrigated the surface 
crusted over more or less. 

On the morning of June 9, 1908, the tanks were filled with soil con
taining on an average 11 per cent of free moisture. On June 12 
sufficient water was applied to equal a 6-inch irrigation, and after 
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it had been absorbed the mulches were added and the weight of each 
tank recorded. Thereafter the entire set of tanks was weighed reg
ularly twice a week for three weeks, and from the losses indicated by 
these weighings the diagram sho,vn in figure 27 has been prepared. 
Here as elsewhere the amount of evaporation decreases with the in
crease in the depth of soil mulch. 

The average percentage of moisture evaporation in the tanks having 
a 9-inch mulch was 1.96, that in the tank having a 6-inch mulch 
4.74, and that in the tanks having a 3-inch mulch 8.26, while the 
tanks without any mulch lost on an average 20.39 per cent. 
· A slight amount of rain fell during the test, but it was allowed for 
in the determinations. The average temperature of the air in the 
shade, talren at 8 a. m. and 5 p. m. on each day, was 70.9° F. 
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FIG 26.-I!lvaporatlon at Wenatchee, Wash., 1908 (on the left), and at Riverside, Cal., 
(on the right). 

RESULTS OBTAINED AT BOZ.E)-IAN, lIONT, 

The site selected was on a part of the State agricultural experi
ment station near Bozeman, in the Gallatin Valley. The soil is a silt 
loam on the surface, underlaid ,vith a heavy clay loam. The altitude 
of the station farm is 4,750 feet. As one would naturally expect, the 
winters are usually dry and cold, the springs cool and rainy, and the 
summer clays hot, with comparatively cool nights. 

The mean monthly temperature for September for eight years has 
been 52.8° F., and the average precipitation for the same period 1.23 
inches. 'fhe experiment was carried on "lith the usual form of ap
paratus, the tanks being filled September 1, and the experiment begun 
on September 2. The average of the temperatures at 9 a. m. and 
4.30 p. m. during the experiment .was 65° F. 

The influence exerted by a layer of dry-soil mulch is again shown in 
figure 28. It will be observed that the amount of water evaporated is 
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1nnch greater in this experiment than it is in others where the weather 
was "'ar1ner and where one would expect a greater loss from this 
cause. Tl1is is readily accounted for by the excessive amount of mois
ture in the soil when the tanks were filled, the percentages ranging 
fron1 21 to 26 per cent of 
the dry weigl1t of the soil. 

CONCLUSIONS. 

Tl1e results of experi
ments herein briefly sum
n1arized are fairly uni
form in character. This 
is a little surprising when 
one considers that the ex
periments were carried on 
in "·i<l.ely separated local-

NO ,3• 6 1 9• NO .J' 6• 9• 
MULCH /ILCH l1UlCH MULCH MULCH l1Uillf /'1fll.CH Mf/LCH 

Jutte IZroJuLY.J.- 2/DAYS. ScPr. /-22.- 21 £JAYS-

ities of the arid region by Fro. 27.-Evaporatlon at Reno, Nev., 1908. 

<l.ifi'erent agents and under different climatic and soil conditions. These 
facts seem to warrant the presentation of the following conclusions: 

It seems to be clearly demonstrated that a large part of tl1e water 
which is spread over the surface of soils in summer irrigation passes 
fron1 the soil into the atmosphere without serving any useful purpose. 

NO .3• 6" ::,• 
,..,,ULCH MULCM MULCH MULCM 

SePTEME:JeR 2 ro.J0.-28LJAYS. 

In the tests recorded the 
time varied from fourteen 
to thirty-two days and 
averaged over twenty-two 
days, while the average 
percentage of irrigation 
water "'hich was lost by 
evaporation from surface
irrigated soil was 27 per 
cent of the amount ap
plied. 

Figures 24 and 25 like
wise show that in the case 
of surface irrigation and 
no 1nulch the greater part 
of the total loss from this 

F10. 21:1.-Evaporatlon at Bozeman, l\lont., 1908_ Ca u Se occurs during the 
first few days after the 

water is applied. It is well known that the more water a surface soil 
contains the greater is the evaporation. On completely saturated soil 
at Riverside, Cal., the evaporation was found to be over 4 inches a 
week in midsummer.a 

a E,aporation Losses in Irrigation. Eng. News, yol. 58, No. 12, pp. 304--306, 
Sept. 19, 1907. 
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In devising ways and means of checking the excessive evaporation 
losses from irrigated orchards and fields, it has been :found that the 
deep furrows and the dry, granular soil mulch are the cheapest and 
best preventives. The influence o:£ the latter is clearly sl1own in the 
tables and diagrams of this article. Judging from these the deeper 
the mulch the less the evaporation, but there are practical considera
tions which limit the depth of soil mulches. A. depth o:£ less than 
9 inches and more than 3 inches would meet the requirements of the 
arid region in general. 

• 
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PROMISING NEW FRUITS. 

By WILLIAM A. TAYLOR, 

Pomologist in Oharge of Field Investigations, Bu,reau of Plant In<lustry. 

DEVELOPMENT OF FRUIT DISTRICTS. 

The rapidity with which the production, testing, and commercial 
dissemination of new varieties of fruits is proceeding in a region 
may fairly be taken as an index to the condition of fruit growing 
therein. During the pioneer period the fruits planted are usually 
those brought by the settlers from their former homes or obtained from 
older settled regions of climatic conditions similar to those existing 
in the new region in so far as they are understood. Later there fol
lows a period of great activity in seedling production, during which 
large numbers of varieties of local reputation are enthusiastically 
disseminated before undergoing a test sufficiently extended and varied 
to render possible even an approximate estimate of their relative 
values for given conditions or particular uses. 

Gradually the strong and weak points of such varieties are as
certained, and the lists for planting in particular regions and local
ities, especially in commercial orchards and vineyards, are narrowed 
down to comparatively few sorts. In America, during the past three 
or four decades, the general tendency has been to reduce the number 
of sorts planted to even a much smaller number than in corresponding 
portions of the European continent. This has been largely due to 
the influence of the commercial demand for solid carloads or even 
trainloads of :fruit of single varieties at one time to meet a market 
demand in a more or less remote section of the country or even across 
the sea. 

There is evidence of a reawakening of interest, however, in the 
growing of a wider range of varieties of some of our more important 
fruits, such as the apple, fo~ purely commercial ends. There is also 
jndication of a growing discrimination in many markets between 
general-purpose varieties of ordinary or indiffer ent quality and some 
of the choice sorts which are particularly adapted to special uses 
and therefore worthy of higher prices. 

New climatic districts are still being developed through the exten
sion of suitable transportation facilities, as well as by the develop
ment of water for the irrigation of soils rich in fertility but hitherto 
lacking in moisture. The mastery of previously destructive insects 
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and fungi, through the methods of control that have gradually been 
developed by entomologists and pathologists, now renders possible 
the growing of some choice sorts in districts where they formerly 
could not be depended upon to succeed. 

It is the purpose of this article, in continuation of those on the 
same subject in the Y earboolr since 1001, to suggest to fruit growers 
in various sections of tl1e country certain little known or recently 
introduced fruits that are worthy of their attention either for the 
home fruit garden or the comn1ercial plantation. 

P .A TTEN APPLE. 

SYNONYMS: Duchess No. S; Patten's Duchess No. S; Patten's Greening. 

[PLATE XLI.] 

The early settlers of the fertile regions of the upper Mississippi 
Valley took with them trees of many of the standard varieties of 
fruits of the longer settled country farther east, but soon found that 
they would not endure the fluctuating and severe winter weather in 
combination with the hotter and drier sun1m~rs of the region. En
couraged by the relative l1ardiness and productiveness of the Olden
burg, Alexander, Tetofski, and Red Astrachan apples, which, though 
of Russian origin, had been introduced from England by the Massa
chusetts Horticultural Society about 1835,0 efforts were put forth 
to secure hardier varieties from the colder regions of Europe, par
ticularly from Russia, a work in which the late A. G. Tuttle, of 
Baraboo, Wis., the United States Department of Agriculture, the 
Io"'a Agricultural College, and a number of nurserymen and fruit 
growers in various States and the Dominion of Canada participated, 
from 1866 to a comparatively recent date. 

Of the hundreds of varieties thus introduced and tested, most have 
proved of little value under the ne"~ conditions, lacking either in 
flavor, keeping quality, or other jmportant characteristics of fruit, or 
in blight resistance on tl1e part of the tree. A few valuable sorts 
l1ave been thus obtained, however, which are doubtless proving a 
sufficient recompense for the expenditui:e o:f labor, time, and money 
occasioned by this introduction work. 

Meanwhile, from these and the earlier )ntroductions, there have 
been appearing in recent years a considerable number of American 
seedlings, from which will doubtless eventually come the varieties 
adapted to the peculiar conditions of the region. Some of these are 
distinct improvements on the parent varieties in vigor of growth, 
time o:f ripening, resistance to blight, and other important character
istics, and while none of those o:f proved "ironclad " hardiness yet 

a Jobn Craig, in CycJopedia of American Ilorticulture, p. 1404. 
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developed has revealed high dessert quality, some of tl1em sho,v dis
tinct improvement in this particular. 

Among the most promising hardy sorts thus developed is the 
Patten, which was grown from seed of Oldenburg planted by Mr. C. 
G. Patten, at Charles City, Iowa, in 1869. Mr. Patten named the 
variety Patten ·s Greening, and introduced it in 1885, since which time 
it has been widely disseminated through the States of tl1e upper 
Mississippi Valley and throughout the adjacent portions of the 
Do1ninion of Canada. Its vigorous and sturdy tree, coupled with 
regular and sufficient productiveness in climates too severe for most 
varieties, and its longer keeping quality than most of the hardy 
sorts, render it increasingly popular in those regions. 

DESCRIPTION. 

Form roundish oblate, slightly ribbed; size large; cavity regular, 
of medium size and depth, with gradual slope, russeted; stem of 
medium length, stout, downy; basin regular, of medium size and 
depth and gradual slope, sometimes slightly russeted and leather 
cracked; calyx segments rather broad, converging; eye large, closed; 
surface smooth; color greenish yellow, with a dull bronze blush on 
the sunny side, occasional high-colored specimens attaining a brilliant 
crimson blush; dots scattered, russet or gray, with subcutaneous green 
bases; bloon1 whitish; skin rather thick, tenacious; core roundish 
oval, of medium size, nearly closed, clasping; seeds plump, medium 
in size, brown, few; flesh yellowish, moderately fine grained, breaking, 
juicy; flavor subacid to rather acid; quality good, especially for culi
nary use. Season October to January in the upper Mississippi Val
ley. The variety is recommended for that region and for those 
portions of the Rocky Mountain States which experience winter 
temperatures too low for the standard varieties .. 

The specimens illustrated on Plate XLI were grown at the Central 
Experimental Farm at Ottawa, Canada, and were furnished through 
the courtesy of Prof. W. T. ~1acoun, horticulturist. 

BENNETT APPLE. 

SYNONY:M: Bennett Seedling. 

[PLdTE XLII.] 

This promising new member of the well-k:nown Winesap group of 
apples originated as a seedling in an old fence row on the premises of 
:hiir. S. L. Bennett, Medford, Oreg., about 1883. Mr. Bennett cut 
scions from the seedling about 1893, which he top-grafted into bearing 
trees on his place. Fruit of it was exhibited at the Charleston 
Exposition in 1902, where it was awardecl a gold medal, and at the 
St. Louis Exposition in 1904, where it received a silver medal award. 
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It was first commercially propagated about 1903 by J. S. Barnett, 
Central Point, Oreg., and was commercially introduced by him. It 
l1as been considerably planted in the Rogue River Valley of Oregon 
during the past five years, but so far as known has not yet been fruited 
outside of that section. 

DESCRIPTION. 

Form roundish conical, often unequal; size large to very large; 
cavity regular, large, deep, russeted; stem short to medium; basin 
regular, of me<liun1 size, furrowed and downy; calyx segments long, 
narrow, converging, slightly reflexed at tips; eye medium, closed; 
surface smooth, gently undulating; color deep yellow, washed with 
mixed red and brokenly striped with crin1son; dots small, yello"·, 
many indented; skin mediun1 thick, tenacious; core of medium size, 
broad, conical, clasping, closed; seeds small, plump, brown, numerous; 
flesh yellow, moderately fine grained, breaking, juicy; flavor rich 
subacid; quality good to very good. Season November t-0 June in 
Grant County, Oreg. 

The tree is described as similar to "\Vinesap in color and appearance 
o:f wood and foliage, except that the leaves are larger. It is reported 
to be an early and heavy bearer. 

The variety is suggested for testing in sections where the Winesap 
succeeds, especially along the northern boundary of the Winesap belt. 

The specimens illustrated on Plate XLII were grown by the origi
nator, 1!.1r. S. L . Bennett, at Medford, Grant County, Oreg. 

"\VILLIAl\.IS APPLE. 

SYNONYMS: Early 1Villiams, Ladies, Queen, Willianis Early, TVillianis Early 
Red, 1Villiarns Favorite, TVilliani s Favorite R ed. 

[PLA'rE XLIII.) 

Thougl1 discovered as a "wilding" on the farn1 of Capt. Benjamin 
Williams, "in that part of Roxbury formerly called Canterbury,"a 
more than a century and a half ago, the full merit of this choice sum
mer apple does not appear to have been recognized until recently. 
The exact time of its discovery does not appear to have been recorded, 
but by 1830 it ,vas reported by Samuel Downer to l1ave been "well 
known in the [Boston] n1arket for some years past, under the na1ne 
Queen, Ladies, etc." The original tree had been blown do,vn son1e 
years previous to that time. Fruit of the variety was exhibited by 
Mr. Downer before the l\1assachusetts I-Iorticultural Society on July 
24, 1830, with the result that the comn1ittee which passed upon it 
recommended tl1at it be called the ",villiams" apple, under which 
name it was published in the New England Farmer on the following 

a C. M. IIovey, 1\iag. of Ilort., 1848, p. 118. 

l 
l 

' 
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Saturday.a It subsequently acquired numerous synonyms, but has 
been more widely grown as 1T7illiams Favorite and lVilliams lla1·ly 
Red t}1an under the original and pre:ferred name, which we :follow. 

As a commercial sort its planting has chiefly been restricted to the 
vicinity o:f Boston and New York until within the past :few years, 
wl1en it has gradually worked its way southward through New Jersey 
and Delaware, and still more recently has disclosed its special merit 
as a summer apple :for both home use and market in portions 0£ North 
Carolina and South Carolina, where few northern varieties succeed. 

Its firm flesh and relatively tough skin render it one 0£ the best 
early varieties £or long carriage, and such tests o:f transatlantic ship
ment as have been made indicate that high prices can be had :for it 
in July and August in the markets of the United Kingdom. 

One reason for including the variety in this series is the £act that 
some other very mucl1 inferior varieties ( notably Sops 0£ Wine) 
have recently been mistakenly disseminated £or it and that the :fre
quency 0£ its submittal to the Department for identification from 
the Middle and South Atlantic States indicates that it is not well 
known there. 

DESCRIPTION. 

Form oblong oval to oblong, so1netimes rather angular; size medium 
to large; cavity small, shallow, often heavily lipped; stem medium to 
long, often thick and knobbed and usually inserted at an angle; basin 
small, usually shallow, slightly furrowed; calyx segments broad, 
converging; eye small, tightly closed; surface smooth, sometimes 
marlred with russet knobs; color whitish yellow, heavily washed 
and striped with two shades of red; dots numerous, russet, partly 
indented, some aur,eole; flesh yellowish ,vhite, deeply stained with 
red at core line; breaking, tender, moderately juicy; core oval, of 
medium size, slightly open; seeds long, dark brown, numerous; flavor 
mild subacid; quality good, sometimes very good. Season late July 
and early August in Delaware. 

The tree is a rather slow grower and does better if top-worked on a 
vigorous stock. Some of the finest specimens of this variety seen in 
recent years have been grown in Delaware, Virginia, North Carolina, 
and South Carolina, and its planting in an experimental way in those 
States is suggested. 

The specimens illustrated on Plate XLIII were grown by A. N. 
Brown, ,Vyoming, Kent County, Del. 

A UGBERT PEACH. 

[PLATE XLIV.] 

The Augbert peach is stated by the originator, Mr. J oel Boon, of 
Lindale, Smith County, Tex., to have been grown about 1897 from 

a ~ew England Farmer, Saturday, July 30, 1830, p. 14. 

-=-
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se<'d of Elberta. 'I'he n1other tree stood ne11r u tree of Sal,vay, ,vhich 
,,nriety is supposed to have been the oth,·r parent. 'fhe original tree, 
which is still Ii ving, began bearing at the age of 3 years and has 
produced seven successive crop~, ,viclding 20 crates of peaches in 
1004. Its relatively lute seaso11 of ripening, coupled with the pro
ductiveness of the tree and the beaut.y and fine quality of the fruit, 
soon led to its propagation for J)lanting in orchards, and in 1905 to its 
extensive propagation for commercial disse1nination and introduc
tion by C. W. ,,Tood, Swan, Tex., and John F. Sneed, Tyler, Tex. 
The arbitrary word "1\ugbert" ,vas registered as a trade-mark for it 
in the United States Patent Office, June 26, 1906, by ~!ilton E. 
Fowler, of Lindale, Tex., and its formal introduction appears to 
date from that year. 

DESCBil'TION, 

I◄"orm oblong oval; size large ; cavity regular, large, deep, abrupt, 
marked with red; stem stout; suture deep, extending beyond apex; 
apex cons1licuous, protruding one-fourth to three-eighths inch 
above the general outline; surface s1nooth; color yello,v, blushed, 
mottled and striped ,vith crin1son; dots minute; down short, loose, 
velvety; skin rnoderately thiek, tenacious ; stone long, ovate, pointed, 
medium to large, red, free; flesh thick, yello"·, stained ,vith deep red 
at the ston(', tender, melting, juicy; flavor snbuci<l , vinous ; goocl to 
very good; tree vigorous, productive; lea vcs lanceolate, of mediu1n 
size. ,Yith short petioles ; glands reniform; flo\\·ers small. Season 
.1\ugust 1 to ~O in Smith County, Tex., t,vo to four weeks after 
Elberta. 

The 1\.ugbert, combining, as it apparently does, the productiveness, 
beauty, an<l carrying quality of the Elberta witq the later ripening 
season and better dessert quality of Sal\.VU)', is considered especially 
promising for Texas and other southern peach district~ ,vhere a good 
commercial peach ripening later than Elberta is desired. 

The spc•cin1cns illn~trated on Plate Xl,IV were grown by Milton E. 
Fo,vler, Lindale, Smith County, Tex. 

CHA~IPION PEA CH. 

I PL.\1'E XL\ ' , l 

Among the hardy peaches introduced <luring the past t"iventy years, 
perhaps none has more steadily advanced in the estimation of grow
ers in the peach districts of the !Iiddle ,vestern State._ than the 
Chan1pion. This variety was originated from seed of Oldn1ixon 
Free ( supposrdly crossed with Early 1.,. ork) by l\iir. I. G. Ilubburd, 
X okomis, Ill., no,v of San l\i!urc:os, Tex., in 1880.'1 It ,vns first bud-

u Letters of I. G. Hubbnrd, A.ugust 18, 1600, )larch 20, 1909. 
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ded for his own planting about 1882, and was introduced by him and 
the Dayton Star Nurseries in 1890. An illustration and description 
of it were published in the Horticultural Art Journal in December, 
18Sfl.u ,,Thile rather subject to fungous injury of the fruit in ,vet 
seasons. its blossom buds under ordinary conditions endure such low 
te1nperatures without injury that it has become recognized as possess
ing '.Special 1nerit for portions of Illinois, Indiana, I{ansas, Nebraska, 
Io,-va. ~Iissouri, and other sections, where somewhat similar v''inter 
conditions prevail. On the grounds of the originator in Illinois it 
has borne a fair crop of fruit after experiencing a winter temperature 
of 18° F. below zero. 

In the early years of its dissemination it was somewhat confused 
"·ith an early, semicling, serrate-glanded variety originated by 
Eugene Gibson, of New Richmond, Mich., which was locally intro
ducPd by hin1 in western Michigan and northern Ohio under the 
name a Champion," about 1887 or 1888. That variety was sub
ject to n1ildew of the foliage and its fruit was of little value, but, .. 
having been rather largely propagated and disseminated ( though 
"ithout publication), it caused much disappointment among growers 
"·ho fruited it, thus operating to the disadvantage of the Illinois 
variety when it was introduced. 

DESCRIPTION. 

Form round to roundish oblong; size medium to large; cavity 
large, deep, flaring; stem short; suture distinct from base to apex; 
apex small but rather prominent, extending beyond the outline of 
the fn1it; surface smooth; color creamy v''l1ite, washed and striped 
,vith red where exposed to the sun, and dulled by abundant, short, 
persistent do,vn; skin thick; stone short, broad, oval, pale, of medium 
size, very free; flesh white, slightly stained with pink at the stone, 
thick, firm, melting, juicy, vinous; quality good to very good when 
well grown· and thoroughly tree~ripened. Season medium, second 
half of .• \.ugust, in ~Iontgomery County, Ill. 

Tree vigorous, with rather ligl1t-colored bark; leaves of medium 
size, with serrulate margins and petioles of medium length, bearing 
sn1all, reniform glands; blossoms small. 

The spPcimens illustrated in Plate XLV were grown by J\!Ir. John 
Dice, Cedar Rapids, Iowa. 

EATON RASPBERRY. 

[PLATE X LYI. ) 

'I'he original bush of this very promising new raspberry appears 
to have been found by Mr. Ulysses Eaton at Cambridge City, Ind., 
as a chance seedling in his berry field in 1885. I-le propagated this 

" Horticultural Al't Journal, December, 1889, p. 92. 

-~ ::w 



• 

480 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 

and planted it for his local market. In 1898 accounts of the large 
size and fine quality of its fruit reached Mr. Amos Garretson, who 
visited the discoverer and, being impressed with the value of the 
variety, secured some plants of it from Mr. Eaton for testing at 
his home at Pendleton, Ind. These succeeded so well that in 1900 
he purchased from lfr. Eaton the right to introduce the variety. 
Not being a nurseryman, he later arranged with Flansburgh & Pier
son (later Flansburgh & Potter), of Leslie, Mich., to commercially 
introduce it, which they did in 1902.a 

Fruit of it was exhibited by ~Ir. Garretson at the Pan-American 
Exposition at Buffalo in 1901, where it was awarded a bronze medal, 
and at the Louisiana Purchase Exposition at St. Louis, Mo., in 1904, 
where Mr. Garretson made six successive shipments a week apart, 
two in June and four in July, to demonstrate its long ripening sea
son. He states that he has had ripe berries of it as early as June 20 
and fruit from the same hills August 10, indicating a length of 
season very desirable in a variety for home use and for some markets. 

DESCRIPTION, 

Roundish to roundish conical; large to very large, with a rather 
irregular undulating surface; drupelets broadly grooved and glossy; 
color clear, bright, durable crimson; pedicel slender, studded with 
prickles, receptacle of medium size, rather smooth, releasing the berry 
easily; calyx of medium size, pale; flesh red, translucent, tender, 
moderately solid, quite firn1, but juicy; seeds relatively small; flavor 
mild subacid, with an agreeable aroma; quality good to very good 
for both dessert and culinary use. Season July 1 to August 10, in 
Madison County, Ind., lasting £or several weeks. 

The bush is described as of moderate vigor, with a distinct tend
ency to branch, but making £ewer suckers than most other red 
varieties. 

TI1e hardiness and other desirable characteristics of this variety, 
as proved in Indiana and Michigan, render it promising for other 
northern districts. 

The specimens illustrated on Plate XLVI were grown by Flans-
burgh & Potter, Leslie, Mich. 

PETERS MANGO. 

SYNONYM: Peters No. 1. 

[PLATE XL,IJ.] 

In addition to Mulgoba b and Sandersha c mangos previously de
scribed in this series, another East Indian variety, the Peters, has 

0 Letter of Amos Garretson, January 18, 1909. 
b For description and illustration of i\Iulgoba 

Plate LI. 

see Yearbook 1901, p. 389, 

° For Sandersha see Yearbook 1907, p. 314, Plate XXXV. 



PROMISING NEW "FRUITS. 481 

shown sufficient merit during the past two years to warrant a more 
general testing. 

This variety was obtained in 1899 by Messrs. Lathrop and Fair
child, at the Botanic Garden of Trinidad, British West Indies, in the 
forn1 of five potted plants. These plants were distributed in 1900, 
under Seed and Plant Introduction No. 3706, with the following 
note: a 

FiYe potted plants of the Peters No. 1 mango, reputed by Mr. J. H. H art to 
he tbe finest .fla,ored of all the mangoes; green skinned, rosy purple blush, and 
mottled with small yellow dots. Skin thick, flesh pulpy, juicy, high-flavored. 
Ripeni- best in dry climate of J amaica; good and regular cropper; tree medium 
:,-izt', healthy grower; weight of fruit, 12 to 16 ounces; size, 3½ by 3½ inches. 

iir. J. H. I-Iart, late superintendent of the botanical department of 
1,rinidad, who has had the variety under observation in the West 
Indies for thirty-three years, states b that it was introduced to both 
Jamaica and Trinidad about 1868 or 1869. Upon his arrival in 
Jamaica in 1875 he found it growing under the name "Bombay," but 
on arriving in Trinidad in 1887 he found trees of it growing there 
under the name "Peters." c Trees standing side by side with the 
''Peters'' bore the names "Peach" and "Malda," respectively, and 
closely resembled it in character of fruit, the " P each " being dis
tinguished from the others by being more highly colored on the sunny 
side. I-Ie considers the three sorts closely related, possibly seedlings 
fron1 a common parent. From 1865 to 1887 these trees were propa
gated from by the dozens, but the demand is now so large that they 
are being grafted by thousands, both by the Government establish
ment and by private growers. 

!Ir. Hart states that, like other mangos, the Peters does well in 
the dry districts in the West Indies, but in damp, tropical locations 
the fruit is often subject to an unidentified disease ,Yhich causes a 
<larke11ing and souring of the flesh next to the seed just previous to 

. . 
r1pen1ng. 

DESCRIPTION. 

Form roundish oblong, heavily shouldered at base and plump at 
apex; size medium; stem rather stout, inserted in a small, shallow 
cavity; apex swollen, with a broad, strong beak an inch or more 
:from the extremity of the fruit; surface moderately smooth, color 
greenish yellow, blushed, striped, and splashed with light and dark 
red; dots numerous, yellow; bloom bluish white; skin moderately 
thick, tenacious; seed small, oblong, thin, adhering tenaciously; flesh 

0 Section of Seed and Plant Introduction Inventory No. 8, J an. 1, 1901, p. 35. 
b Letters of J anuary 23 and April 5, 1909. 
c Though suspiciously similar in name this is apparently not the " Peter " of 

the Calcutta Botanic Garden as described by Firminger in ~Ianua l of Gardening 
for Bengal and Upper India, London, 1864, p. 198. 

1-67563-YBK 1908-~31 
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thick, yellow, meaty, tender, and juicy, with but little fiber; flavor 
sweet, aromatic, rich; quality good to very good. Season July 15 to 
August 1 in Manatee County, Fla . 

The tree is described as of broad, spreading habit. 
While the variety has not yet been tested in Florida for a sufficient 

time to determine its relative adaptability to the mango-growing 
localities in that State, it is considered worthy of testing both £or 
home use and market where other sorts or seedlings succeed. 

The specimen illustrated on Plate XLVII was grown by Mr. J. T. 
Pettigrew, Manatee, Fla. 

KAW AKA1\'II PERSI1\-1MON. 

(PLATE XLVIII.] 

The larger size and brighter color of the Japanese persimmons 
have to some extent attracted the attention of southern fruit growers 
away from the l1ardier though less conspicuous native species. In 
recent years, however, a number of promising varieties of the more 
widely distributed of our native species, Diospyros vir·giniana, have 
been named and introduced. There has at the same time been a 
general recognition of the desirability of growing hybrids of these 
species in the hope of securing varieties hardier than the Japanese 
and yielding larger and possibly less astringent fruits than the native 
parent. One such appears to have r esulted from an accidental cross 
0£ tl1e Yemon (synonym Among) on Josepl1ine, on the grounds of 
Prof. T. V. Munson, of Denison, Tex., about 1893.a Professor ~Iun
son grew a large nun1ber of seedlings of ,Josephine from seeds of a 
tree of that variety near which stood several trees of Y emon. From 
a1nong these l1e selected a number that showed thicker and more 
pubescent twigs and larger leaves than their seed parent, resen1bling 
in these respects the Japanese species. Some 0£ these showed much 
more strongly marked Japanese characteristics in tree and fruit than 
does this one, which he named Kawakami in 1902, but he preferred 
it to them because of its superior l1ardiness and vigor of growth as 
well as its marked retention of the distinctive flavor of the Josephine, 
which is considered superior to that of most of the Japanese varieties 

known in this country. 
Professor Munson propagated the variety for dissemination about 

1903, 1904. Its behavior tl1us far warrants the belief that it is con
siderably hardier than any of the Japanese varieties yet tested in this 
country and likely to succeed through a wide geographic range. 

DESCRIPTION, 

Form roundish oblate, sometimes quadrangular; size medium to 
large; cavity regular, of medium size u.nd depth, with gradual slope, 

a Letters of T. V. ~Iunson, October 12, 1908, and April 2. 1909. 
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covered with bloom; calyx small, segments reflexed; stem short, 
stout; apical point, short, stout; surface moderately smooth; color 
btownish yellow, covered with a bluish white bloom; skin thin, ten
der; seeds plump, broad, of medium size and number; flesh yellow
ish, translucent, with yellow veins, crisp, meaty, tender, moderately 
juicy; flavor sweet and rich, with but slight astringency; quality 
good to very good. Season medium to late, September 15 to Novem
ber 1, in northern Texas. Tree more spreading and stocky than 
Josephine but less productive. It has thus far endured the winters 
as far north as Farmingdale, Ill. , and is considered worthy of testing 
throughout the native persimmon belt. 

The specimen illustrated on Plate XL VIII was grown by T. V. 
Munson & Son, Denison, Tex. 

LONEST.A.R PERSIMMON. 

[PL.ATE XLVI II.] 

The Japanese persimmon ( Diospyros kalci), which was recorded in 
America by Prince a as early as 1828, though reintroduced by the 
Department of Agriculture in 1863, apparently did not attain a per
manent foothold in the United States until about 1875, when it was 
introduced in the form of grafted trees both by the Department and 
by private parties. Numerous plantings have been made from time 
to time by growers in California and the Gulf States, with varying 
success both as to endurance and productiveness of trees and desir
ability and marketability of fruit. The early vernation and blossom
ing habit 0£ this species, which starts into growth under the influ
ence of short periods of warmth in winter and early spring, render 
it much more susceptible to injury by late spring frosts in the South 
than the widely distributed native persimmon ( Diospyros virginiana). 
This sensitiveness to warmth in winter apparently constitutes the 
rnost important limiting factor of its cultural range. 

Several of the well-known imported varieties are abundantly pro
ductive and yield fruit of such conspicuous size and brilliant color 
as to render them very attractive in the market. Most of these, 
however, retain their characteristic astringent flavor until the fruit 
i8 fully ripe, and, in fact, so soft as to be incapable of transportation 
or handling in commerce. This makes necessary the harvesting and 
shipment of the fruit while still hard, so that it reaches the market 
in an inedible condition, though attractive and tempting in appear
ance. The result is that notwithstanding the warnings to the pur
chaser against eating the fruit before it is soft, which are given by 
the growers and dealers, and which in some cases have even been 

0A Short Treatise on Horticulture, by William Prince, New York, 1828, p. 37. 
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prin~ed upon the paJ?er used in wrapping the fruits for shipment, a 
considerable proportion of consumers have been so disappointed in 
the quality of the fruit that they have tasted prematurely that the 
demand for Japanese persimmons in our markets has increased but 
slowly in recent years. 

Tl1e Japanese appear to have overcome the difficulty to a large ex-
tent by subjecting the fruits to the fumes of saki in closed vessels :for 
a time after they are picked. This has the effect of removing the 
astringence in advance of the softening of the fruit, and under the 
climatic and economic conditions J)revailing in that country appears 
to afford a fairly satisfactory solution of the difficulty. Tests of this 
metl1od now being made by the Bureaus of Chemistry and Plant 
Industry may eventually lead to its adoption in this country on a 

commercial scale. 
Meanwhile there has come to light an interesting and promising 

variety of tl1e Japanese persimmon, which ripens late, l{eeps long, 
and loses its astringence considerably in advance of the softening of 
the fruit. The variety was found by tl1e late Mr. C. Fallmer in hi~ 
collection at "\Vaco, Tex., several years ago. The tree found was of 
unknown history, and the exact source from "·hich it was deriYed is 
unknown. Mr. Falkner was of the opinion, however, that it reached 
]1im among other Japanese fruit trees from Tyler, Tex., which had 
been forwarded from Japan by the late ex-Governor R. B. Hubbard, 
while United States minister to Japan [1885-1889] . . 

As the varieties of the Japanese type previously known to ~Ir. 
Falkner were inedible until soft and the fruit of this tree remained 
hard and apparently unripe after the others had ripened, lfr. Falk
ner considered it of little value until he observed that birds ,vere 
eating the fruit while it was still hard. On testing it l1e was sur
prised to find it palatable and free from astringence. Ha"\"ing con
firmed the observation during several seasons, during whic11 he 
endeavored to ascertain the identity and Japanese name of the 
yariety, he propagated it in considerable numbers for a commercial 
orcl1ard and introduced it under the name "Lonestar " in 1908, shortly 
before his death. It bears some resemblance to the Japanese illus
tration and description of " Shimo-}.ifaru," published more than 
twenty years ago, but lacks certain of the most striking characteris-

tics ascribed to tl1at variety. 
DESCBIPTION. 

Form roundish to roundish oblong; size medium; cavity regular, 
ratl1er large, flaring, furrowed, and somewhat leather cracked; calyx 
medium, four parted, adherent; stem moderately stout, curved; apex 
four grooved, with a small tip protruding slightly beyond the out
line of the fruit; surface rather dull, undulating, and sparingly 
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pitted; color dark orange-red, covered with bluish white bloom which 
persists in the pits; skin moderately thick and tenacious; seeds few, 
0£ n1edium size, plump, brown; flesh orange-red, abundantly flecked 
,,itl1 purple, giving it a brownish effect in many specimens ; texture 
crisp and meaty; flavor sweet, rich, entirely without astringence 
after the skin reddens; quality very good. Season August to October 
in i1cI,ennan County, Tex. 

The specimens illustrated on Plate XL VIII were grown by the late 
~Ir. C. Fallmer, at Waco, Tex. 

The r('lative hardiness of the variety yet remains to be determined, 
as it has not been fruited elsewhere than at Waco. It is considered 
worthy of triaJ tl1roughout the territory where other varieties of the 
Japanese species succeed. 

PECANS. 

[PLATE XLTX.] 

The planting of extensive commercial orchards of this valuable 
nut in the Southern States continues, and interest in the species as 
a roadside and dooryard tree through a much wider geographical 
range l1as become active. While the importance of securing varieties 
adapted to local conditions is much less in such cases than where a 
commercial investment depends upon it, planters of even a few trees 
c;honlc.l endeavor to secure varieties that are known to have succeeded 
under conditions similar to those under which they are to be planted. 
This is especially important where the planting is made in a different 
climatic region from that in which the varieties originated. 

The earlier plantings of budded and grafted trees of ten or twelve 
of lhe leading varieties are now gradually coming into bearing in 
,Yi<lely separated localities throughout the South, so that a fairly 
definite appraisal of tl1e value of these sorts for many sections should 
soon be possible. i feanwhile the behavior and characteristics of the 
thousands of seedlings of these choice "\"arieties that are annually 
roming into bearing should be closely observed, with a view to 
locating still more promising varieties that may reasonably be 
expected to appear among them. 

TAYLOR PECAN. 

The original tree of this variety is supposed to have been grown 
fron1 a nut planted by the brotl1er of the present owner, Miss Lulu 
Taylor, of Handsboro, Miss., about 1885. The exact source from 
which the seed came is not k:nown, but it is supposed to have been 
from son1e tree in that neighborhood. The tree began bearing when 
12 years old and has borne regularly since that time, the crop for sev
eral years past having averaged about 125 pounds. The variety was 
first propagated by W. F . Heikes, of Huntsville, Ala., at his Biloxi, 
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Miss., nursery, about 1901, and, having been named in honor of its 
owner, was introduced by him in 1902. Nuts of it were examined 
and passed upon by the committee of nomenclature and standards 
of the National Nut Growers' Association at Scranton, Miss., in 
November, 1906, at which time it received a grade of 86.06 out of a 
possible 100. 

The original tree of the Taylor is now about 60 feet tall,a with a 
spread of 4:5 to 50 feet, and a trunk diameter of about 18 inches. The 
bark of the trunk and larger branches is scaly, loosening in long 
strips. The tree is pyramidal in form, with slender wood of rather 
ligl1t color, with slender buds, and long, narrow dots. The leaves 
are long, with 11 to 13 thin and tapering leaflets. The fruit spurs 
are _quite evenly distributed throughout the tree, and bear from 3 to 
5 nuts each. 

DESCRIPTION. 

Form long, rather slender, constricted near middle, slightly curved, 
with pointed base and long, sharp apex; color bright yellowish 
brown, with few and narrow black markings irregularly placed; size 
rather large, 60 to 65 per pound; shell thin, with thin and soft parti
tions, cracking very easily; kernel long, slender, rather deeply 
grooved, but plump, smooth, and releasing the shell easily; color 
bright yellowish; texture very fine grained and crisp; flavor sweet, 
nutty, free from astringence; quality very good. 

Though not yet fruited, so far as known, outside of the locality 
of its origin in southern Mississippi, its numerous desirable qualities 
indicate that it is worthy of testing where other Gulf coast varieties 
succeed. 

The specimens illustrated on Plate XLIX were grown on the 
original tree at Handsboro, Miss. 

KENNEDY PECAN, 

The I{ennedy pecan originated as a seedling grown by Dr. J. B. 
Curtis, Orange Heights, Fla., in 1886, from nuts of Turkey Egg 
obtained by· him from the late Arthur Brown, of Bagdad, Fla. It 
was one of the same lot of seedlings as the Curtis,b and has had much 
the same history as that variety. It began bearing about 1893. and 
was first propagated by Doctor Curtis, ,vho top-grafted 6 trees with 
it about 1898 or 1899, which averaged 50 pounds of nuts per tree 
in 1908. Doctor Curtis named it Kennedy, in 1900, nnder ,vhicl1 
name it was described by Hume in that year.0 

a Tree description furnished by l\llr. C . . A. Reed. special ageut. 
b For history, description, and illustration of Curtis, see Yearbook, 1906, p. 

368, Plate XXXII. 
c Florida Agricultural Experiment Station Bulletin 54, August, 1900. 
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DESCRIPTION. 

Form long. ovate conical, with a bluntly pointed base and sharp, 
prominent apex. sometimes sharply curved; size medium, 60 to 65 
nuts per pound; surface smooth; color bright golden brown, with a 
few irregular purplish stripes toward apex; shell medium in thick
ness, rather hard, but with thin and brittle partitions; cracking 
quality good; kernel very plump, thick, with rather narrow but shal
ln"· grooves; texture moderately fine and solid; flavor sweet; quality 
good. 

The tree is rather round topped, low headed, symmetrical, and 
spreading. The young wood is of medium caliber, dull gray, with 
short, acute buds, and numerous long, narrow, light gray dots. Lilre 
the Curtis it is leafy, with the fruit spurs well distributed through 
'"the tree. The nuts are borne in clusters of two to four each, and 
ripen in Alachua County, Fla., October 15 to 20. The variety is 
reco1nmended for middle and northern Florida, and it is worthy of 
testing wherever the Curtis succeeds. 

The specimens illustrated on Plate XLIX were grown by Dr. J. B. 
Curtis, Orange Heights, F la. 

HODGE PECAN. 

While the northern limit of natural distribution of the pecan is 
1n the vicinity of Davenport, Iowa, in the Valley of the Mississippi 
River, and of Terre Haute, Ind., in the Wabash Valley, very few of 
the wild pecan trees now surviving north of the Ohio River yield 
nuts of sufficiently large size, thin shel4 and plump kernel to justify 
their perpetuation by budding or grafting. The inability of most, 
if not all, of the far southern varieties to endure the low winter 
te1nperatures that occasionally occur in the northern portions of 
the pecan region renders them of little prospective value to northern 
gro,vers. There is much interest, therefore, in the search for desir
able varieties likely to prove hardy in the Middle Western and 
!vliddle Atlantic States. · 

One of the most promising sorts of this character thus far brought 
to notice is the Hodge, the original tree of which is owned by Mr. I-I. 
G. Hodge, of York, Clark County, Ill. He reports it to be a wild 
tree, about 10 inches in diameter and 40 feet high in 1908,0 and as 
yielding about 1 bushel of nuts in that season. lle has had the 
tree under observation for several years, having sent specimens of 
the nuts from it to the Department in various seasons since 1893. 
He has disseminated it in the form of nuts for planting under the 
names "Hodge's Favorite" and "Illinois ~Iammoth," neither of 
which, however, appears to have been published. 

a Letters from H. G. Hodge, November 18 and 25, 1908 . 

• 
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DESCRIPTION. 

Form oblong, obovate, compressed, tapering to a very prominent 
point at base, with a square-shouldered, quadrangular, sharp-pointed 
apex; surface rather lumpy and somewl1at irregular; size variable, 
ranging from 60 to 100 per pound; color dull grayish brown, with 
numerous broad and long black stripes from apex to middle of nut; 
shell quite thick and hard but brittle, with thin and brittle parti
tions, cracking :fairly well; kernel oblong, tapering, rather deeply 
grooved, bnt releasing the shell rather easily; color rather bright 
yellowish brown; texture moderately fine grained; flavor sweet, 
nutty; quality good. . 

This variety, which has not been previously published, is the 
largest one of northern origin yet brought to notice and is considered 
worthy o:f testing by those who desire to grow pecans near or above 
the northern limit o:f natural distribution o:f this species. 

The specimens illustrated on Plate XLIX were :from the original 
tree owned by Mr. H. G. Hodge, York, Ill. 

BOLTON PECAN, 

The original Bolton pecan tree appears to have been grown about 
1888 from nuts obtained from an unnamed old tree on the Bolton 
plantation, about 7 miles a south of Monticello, Fla. The old planta
tion tree bore nuts of superior quality, which were largely planted 
throughout that section during the period which antedated the era 
of pecan budding and grafting. Out of the many seedlings thus 
grown :from it in the vicinity o:f Monticello, one of six bin the garden 
of Judge T. M. Puleston, of that place, which he had secured from 
Mrs. E. Footman, of Monticello, began bearing at the age of 8 
years. This soon thereafter attracted the attention of the late J. H. 
Girardeau, who named it "Bolton" and began propagating fron1 it 
about 1899, in which year it was catalogued by him. Mr. Girardeau 
propagated from the old plantation tree and one or two other 
varieties largely for several years, having sold 10,000 grafted trees 
prior to 1904.0 He exhibited the Bolton with others at the Charleston 
Exposition 1n 1902, and was awarded a gold medal tl1ereon. 

As scions taken from the old unnamed seedling tree on tl1e Bolton 
plantation and young trees propagated therefrom appear to have been 
disseminated under the name" Bolton "during the earlier years of dis
semination of the variety, it is strongly probable that two different 

0 Letter of Judge T. ?i'I. Puleston, J anua ry 26, 1909. 
b Hume, in Florida Agricultural Experiment Station Bulletin 85, 1\-Iarcb, 1906, 

p. 496. 
o Letters of J. H. Girardeau, sr., January 9, 1904, and J. H. Girardeau, jr., 

April 3 and 5, 1909. 
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varieties will be :found under this name when the plantings already 
made co1ne into bearing. So :far as known, all the nursery-grown 
trees disseminated under the name" Bolton" during the past ten years 
trace to the Puleston tree, and this is considered the true Bolton. 

DESCRIPTION. 

Form short, broad, roundish oval, with broad, smooth base and 
blunt, quadrangular apex; size uniform, medium, 60 to 65 per pound; 
color grayish brown, with numerous black stripes toward apex; shell 
thick, with thick but so:ft partitions, cracking quite easily; kernel 
broad, plump, smooth, with broad, sl1allow grooves, brownish yellow, 
somewhat convoluted; texture rather soft, but fine grained; flavor 
sweet, nutty; quality good to very good. 

Wood rather stout, straight, greenish to light gray, with incon
spicuous dots and slender, rather blunt buds. 

The largest crop yet harvested :from the original tree was 50 
pounds, but as it has been heavily cut :for scions that is not considered 
a fair indication of the productiveness of the variety at its present 
age of 20 years. 

Though apparently not as productive as some other varieties, this 
sort seems well adapted to the conditions of northern Florida and 
sonthern Georgia, where it is now in bearing. 

The specimens illustrated on Plate XLIX were grown by Judge 
T. M. Puleston, Monticello, Fla. . 

CARMAN P ECAN. 

The original tree of the Carman pecan stands in the seedling 
orchard of Mr. S. H. James, Mound, La., which was grown fron1 nuts 
planted by him in 1884.a It, with many others, was grown from 
nuts purchased by Mr. James at. a fancy-fruit store in New Orleans, 
the exact source from which these nuts were obtained being unknown 
at the present time. The orchard in which the original tree stands is 
planted 30 by 60 feet, a distance entirely too close for rich alluvial 
soils such as it is located on, so that the development of the original 
Carman has been somewhat restricted by the crowding of adjacent 
trees. It began bearing at the age of 9 years from the seed and, next 
to" Moneymaker," wl1ich originated in the same orchard, Mr. James 
reports it as the most promising sort yet tested at his place. 

Mr. J a1nes at first considered the Carman tree insufficiently vigor
ous for commercial planting, but, having increased his stock of the 
variety to 20 trees in his own orchard, beginning about 1897, he con
cludes that it is more vigorous than a number of other sorts, such as 
" Georgia," "Russell," and "Halbert," at his place. 

a Letter of S. H . James, January 22, 1909. 
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l\,lr. James named the variety " Carman " in 1898,0 in l1onor of the 
late E. S. Carman, editor of the Rural New Yorlrer, and has spar
ingly propagated and disseminated the variety since that time. 

DESCRI PTION. 

Form very long, slender, and cylindrical, with rather smooth base 
and prominent quadrangular apex, sometimes distinctly curved; sur
face generally smooth, though distinctly ridged in s01ne specimens ; 
size large, 55 to 60 nuts per pound; color bright brownish, with fe"T 
and narrow purplish stripes toward apex; shell medium in thickness 
but soft, with very soft partitions, cracking easily; kernel very long, 
slender, and smooth, not always filled at tips, but very smooth and 
attractive when plump; color bright golden; texture moderately fine 
grained and firm; flavor sweet, rich; quality good to very good. 
This is a dessert pecan for cracking at table, rather than for com
mercial crackers or the confectioner. 

Tree a fairly strong grower; young wood rather stout, light grayish 
green, with rather numerous, inconspicuous, light brown dots. Buds, 
small, long, pointed. 

No exact r ecord of yield of the tree has been kept, but the original 
tree is considered fairly productive, the crop ripening about October 
10. It is suggested for trial in the lower l\fississippi Valley. 

The specimens illustrated on Plate XLIX ,vere gro,vn by !fr. 
S. H. James, Mound, La. 

a S. II. J ames, in Rural New Yorker, January 8, 1898, p. 19. 



APPENDIX. 

ORGANI ZATION OF THE DEPA R TMENT OF AGRICULTURE.a 

S.t:CllETARY OF AGRICULTURE, James \\'ilson. 
The Secretary exercises personal supervision of public business relating to the 

agricultural industry. He appoints all the officers and employees of the Department 
with the exception of the Assistant Secretary and the Chief of the Weather Bureau, 
who are appointed by the President, and directs the management of all the Bureaus, 
Divisions, and Offices embraced in the Department. He exercises advisory super
vision over agricultural experiment stations which receive aid from the National 
Trea~ury, has control of the quarantine stations fo~ imported cattle, _of inte~·state 
quarantine rendered necessary by sheep and cattle diseases, and of the inspection of 
cattle-carrying vessels, and directs the inspection of domestic and imported food 
products, under the meat-inspection and pure-food laws. He is charged ,vith the 
duty of issuing rules and regulations for the protection, maintenance, and care of the 
National Forests. He is also charged with carrying into effect the laws prohibiting 
the transportation by interstate commerce of game killed in violation of local laws, 
and excluding from importation certain noxious animals; and he has authority to 
control the importation of other animals. 

ASSISTANT SECRETARY OF AGRICULTURE, "\Villet 11:1. Hays. 
The Assistant Secretary performs such duties as may be required by law or pre

scribed by the Secretary. He also becomes Acting Secretary of Agricultru·e in the 
absence of the Secretary. 

SOLICITOR, George P. 11cCabe. 
The Solicitor acts as the leoal adviser of the Secretary, and is charged with the 

preparation and supervision of all legal papers to which the Department is a party, 
and of all communications to the Department of Justice and to the various officers 
thereof, including United States attorneys. He examines and approves, in advance 
of issue, all orders and regulations promulgated by the Secretary under statutory 
authority; represents the Department in all legal proceedings arising under the various 
laws intrusted .to the Department for execution, and prosecutes a_Rplications of 
employees of the Department for patents. He is also a member of the Board of Food 
and Drug Inspection. 

CHIEF CLERK, S. R. Burch. 
The Chief Clerk has the general supervision of the clerks and employees; he is 

charged ,vith the enforcement of the internal regulations of the Department; and is, 
by la,v, superintendent of the buildings occupied by the Department of Agricultw·e. 

APPOINTMENT CLERK, Joseph B. Bennett. 
The Appointment Clerk prepares all papers involved in the making of appoint

ments, transfers, promotions, reductions, details, furloughs, and removals, for the 
entire Department, and decides all questions relating to the civil-service regulations 
affecting the same. He has charge of all correspondence of the Department ,vith the 
Civil Service Commission, and of all certifications and communications issued by the 
Commission to the Department; and he reports to the Commission all appointments 
and other changes in the service. He keeps the personal records of all employees of 
the Department, and is custodian of their oaths of office and efficiency reports. He 
is also custodian of the Department seal. 

a The organization of the Department here given is in accordance with Lhe act 
approved March 4, 1909, making appropriations for the fiscal year ending June 30, 
~910, and shows changes in personnel to April 1, 1909. 
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CHIEF OF SUPPLY Drv1s10N, Cyrus B. Lower. 
The Supply Division has charge of purchase.1 of supplies and materials paid for 

from the general funds of the Department. 

WEATHER BuREAU (corner Twenty-fourth and AI streets N\V.).-C'hief, '\\.illis L. 
Moore_; Assistant Chuf1 Ilenry E. Williams; Chief Clerk, Daniel J. Carroll; In charge 
of Chmatol<Jgical Division, Frank II. Bigelow; In charge of Instrument Dii·ision, 
Charles F. Marvin; In charge of Forecast Diirfaion, Edward B. Garriott; In charge of 
Special Research, William J. IIumphreys; In rha~e of River and Flood Service, and 
Forecaster, Harry C. Frankenfield; In charge of eatfier Bureau .Accounts, Edgar B. 
Calvert. Chicfsof Dimsion: Distributing, James Berry; Publications, John P. Church; 
Telegraph, Jesse II. ~obi_nson; Jfarin~ Meteorology, Henry L. IIeiskell; Supplies, 
Robert Seyboth. fjtbrarian. Charles F. Talman. In charge of Forecast Distrirts: 
Ilenry J. 0ox, Chicago, Ill., \lexander G. McAdie, San I<'ranci~co, Cal.; John \V. 
Smith, Boston, }{aHs.; Ed ward A. Beals, Portland, Oreg.; Isaac 11. Oline, N i>w 
Orleans, I,a.; Frederick II . Brandenburg, Denver, Colo.; Ferdinand J. "·alz, 
Louisville, Ky. Inspectors: Norman B. Conger, Detroit, liich.; Henry B. Hersey, 
}filwaukee, \\'is. Research Staff, .tlfount Weather, Va.: In charqe, Alfred J . Henry; 
In charge of Upper-Air Research, William R. Blair; In charge of Solar Radiation Re
search, llerbert ll. Kim bal1. 
The Weather Bureau bas charge of the forecasting of weather; the issue of storm 

warnings; the display of weather and flood signals for the benefit of agriculture, com
merce, and navigation; the gauging and reporting of river stages; the maintenance and 
operation of seacoast telegraph lines, and the collection and transmif!Sion of marine 
intelligence for the benefit of commerce and navigation; the reporting of temperature 
and rainfall conditions for the cotton, rice, sugar, and other interests; the display of 
frost and cold-wav<> signals; the distribution of meteorological information in the 
interests of agriculture and commerce; and the taking of such meteorological observa
tions as may be necessary to eatabliflh and record the climatic conditions of the United 
States, or are essential for the proper execution of the foregoing duties. 

BuREAU OF ANIMAL INDUSTRY.-C'hief A. D.1Ielvin; Assistant Chief, A.1!. Farring
lon; ChiRJ Clerk, Charles C. Carroll ; C'hicf of Inspection Dii:ision, Rice P. Steddom; 
Chief of Quarantine Dii•ision, Richard \\ . ilickman; Chief of Pathological Division, 
John R. 11ohler; Chief of Biochemic Division, 1-I. Dorset; C'hi<j of Dairy Dil'ision, 
B. H. Rawl; C'hief of Divi.sion of Zoology, B. Il. Ransom; Superirttcndcnt of Erperir 
ment Station, E. C. Schroeder; Animal Husbandman, George M. Rommel; Editor, 
James 11. Pickens. 
The Bureau of Animal Industry has charge of the work of the Department relating 

to the live-stock industry. I t conduct.q the inspection of live stock, meats, and meat 
food products intended for interAtate or foreign commerce, under the act of Congre!lB 
of Jun<> 30, 1906, and also has charge of the inspection of import and. export animals, 
the inspection of ships for the transportation of export animals, and the quarantine 
stations for imported animals. It investi~ates the existence of communicable diseases 
of live stock, makes original scientific investigations as to the nature, cause, and 
prevention of such diseases, and takes measures for their repression and eradication, 
frequently in cooperation with State and Territorial aut.horities. The Bureau ali-o 
makes invcst.igations in the breeding and feeding of animals and in regard to dairy 
subject.8; inspects and certifies dairy products for export, and supervities the manu
facture of and interstate commerce in renovated butter. Reportt1 of scientific investi
gations and treatises on various subjects relating to the live-stock industry a.re prepared 
an<l published. 

BUREAU OF PLANT INDUSTRY.-Physiologist and Pathologist, and C'hief, Beverly T. 
Galloway; Physiologist and 1~athologist, and Assistant Cltief, Albert P. Woods; Chief 
Clerk, James E. Jones; Editor, J.E. Rockwell; Pathologist in charge of Laboratory of 
Plant ]'athology, Erwin F. Smith; Pathologist in charge of I nvestigations of Fruit 
Diseases, :tvferton D. Waite; Pathologist i'n charge of Investigations in Forest Pathology, 
Haven 1-Ietcalf; Pathologist in charge of Cotton and Truck Diseases and Plant Disease 
8_ur1•cy, William A. Orton; Jfycologis~ in c~ar1e of Mycological Co_lfrcti(!ns and InsJ?CC
tion JVorA·, Flora \V. Patterson; f hys~olOf1tSl 1 n charge of J>lant Life.History I ~1ves~1ga
tions, \Valter T. S,vinglc; Physiolog1St in charge of Cotton Breeding In1•esti.gat1ons1 
Daniel N. Shoemaker; In charge of Tobacco Investigations, Archibald D. Shamel 
and \Vightman \V. Garner; Physiologist in charge of Corn Investigations, Charles ~
Hartley; Physiologist in charge of Alkali and Drought-Resistant Plant Breeding I n i•esti
gations, Thomas II. Kearney; Physiologist in charge of Soil Bacteriology and Water 
Purification Investigations, Karl F. Kellerman; B1'onomist in charge of Bi-0nomic Inves• 



ORGANI ZATI ON OF THE DEP ARTMENT. 493 

tigalions of Tropical and Subtropical Plants, Orator F. Cook; Physiologist in charge of 
Drug and Poisonous Plant and Tea Culture Investigations, Rodney H. True; Physicist 
in rharge of Physical Laboratory, Lyman J . Brig~s; Crop Technologist in charge of Agri
cultural Technology, Nathan A. Cobb; Botanist in charge of Taxonomic and Range 
Inve$ligations, Frederi~k V. Coville; Agriculturist in charge of Farm Management, 
"\Vi lliam J. Spill man; Cerealist in charge of Grain Investigations, 1-fark Alfred Carleton; 
llortic-ultur-ist in charge of Arlington Experimental Farm and Horticultural Investiga
tions, Lee C. Corbett; Superintendent of Vegetable Testing Gardens, "\Villiam W. Tracy, 
sr.; PathologistinchargeoJSugar-Beetlnvestigations, Charles 0. Townsend;Agricultur
iRt in charge of lVestern,Agricultural Extension, Carl S. Scofield; Agriculturist in charge 
of J)ry-Land 11griculture Investigations, E. Channing Chilcott; Pomologist in charge 
of f'omological Collections, Gustavus B. Brackett; Pomologists in charge of Field ln
t'l'stigations in Pomology, William A . Taylor and G. Harold Powell; Superintendent 
of Erperimenlal Gardens and Grounds, Edward 11. Byrnes; Agricultural Explorer in 
charge of Foreign Seed and Plant Introduction, David Fairchild; Agrostologist in 
charge of Forage Crop Investigations, Charles V. Piper; Botanist in charge of Seed 
Laboratory, Edgar Brown; Crop Technologist in charge of Grain Standardization, 
John D. Shanahan; Gardener in charge of Subtropical Garden, J[iami, Fla., P. J. 
\\'ester; Assistant Botanist in charge of Plant Introduction Garden, Chico, Cal., 
"\V. \V. Tracy, jr.; Pomologist in charge of South Texas Garden, Brownsville, Tex., Ed
ward C. Green; Special Agent in charge of Farmers' Cooperative Demonstration Work, 
Seaman A. Knapp; Assistant in charge of Seed Distribution, Lisle Morrison. 
The Bureau of Plant Industry studies plant life in all its relations to agriculture. 

FoREST SERYICE (Atlantic Building, 928-930 F street NW.).-Forester and Chief, 
Gifford Pinchot; Associate Forester, Overton Vi·. Price; Law Officer, P . P . ,Yells; 
Editor, Herbert A. Smith; Dendrologist, George B. Sud worth; Branch of Operation, 
Assistant Forester in Charge, James B. Adams; .tissistant, Chas. S. Chapman; Fiscal 
Agent, H. B. Cramer; Chief, Office of Occupancy, 1L J . lvfcVean; Chief, Office of 
Geography, F. G. Plummer; Chief, Office of Maintenance, Geo. A. Bentley; Branch 
of Silvicultur~, Assistant Forester in Charge, William T. Cox; Assistant, E. E. 
Carter; Chief, Office of Federal Cooperation, A. B. Patterson; Chief, Ojfu:e of State 
and Private Cooperation, .J. G. Peters; Chief, O.ffice of Silvics, Raphael Zon; Branch 
of Grazing, Assistant Forester in Charge, A. F. Potter; Assistant, L. F. Kneipp; 
Branch of Products, Assistant Forester in Charge, Wm. L. Hall; Assistant, 11cGarvey 
Cline: C'ltief, Office of Wood Utilization, H. S. Betts; Chief, 0.-ffice of Wood Preserva
tion,\\'. F. Sherfesee; Chief, Office of Publication, Findley Burns; District 1, District 
Forester in Charve, W. B. Greeley; Assistant, F. A. Silcox; District Law Officer, W. 
ltL Aiken; ChieJ, Office of Operation, R.H. Rutledge; Assistant, R. Y. Stuart; Chief, 
Office of Silviculture, A. vY. Cooper; Assistant, D. T. 1Jason; Chief, Office of Grazing, 
C. H. Adams; Assistant, vV. S. Pen·ine; Chief, Office of Products, P. R. Hicks; 
Assistant, F. I. Rockwell; District 2, District Forester in Charge, Smith Riley; 
Assistant, P. G. Redington; District Law Officer, J. M. Cates; Chief, Office of Opera
tion, Fred W. 11orrell; Assistant, C. J . Stahl; Chief, Office of Silviculture, A. K. Chit
tenden; Ass1$tant, S. L. 11oore; Chief, 0.(fice o_f Grazing, J. W. Nelson; Assistant, E. N. 
Kavanagh; Chief, Office of Products, C. L. Hill; Assistant, H.B. Holroyd; District S, 
Di.strict Forester in Charge, A. C. Ringland; Assistant, E. H. Clapp; District Law 
Officer, H. B.Jamison; Chief, Office of Operation, A. 0. \Yaba;Assistant, R. G. \\'ill
son; f'ltief,Officeof Silviculture, T. S. Woolsey, jr.; Assistant, A. B. Recknagel; Chief, 
Office of Grazing, J. K. C'ampbell; Assistant, John Kerr; Chief, Office of Products, 

J O. T. S,van; District 4, District Forester in Charge, Clyde Leavitt; Assistant, Franklin 
1\1. Reed; District Law Officer, W. C. Henderson; Chief, Office of Operation, R. P. 
Imes; Assistant, E. H. Clarke; Chief, Office of Silviculture, L. L. \\1bite; Assistant, 
0. _11. Butler; Chief, Office of Grazing, Homer E. Fenn; Assistant, A. C. McCain; 
Chief, O.ffice of Products, A. L. Brown; District 5, District Forester in Charge, F. E. 
Olmsted; Assistant, Coert DuBois; District Law Officer, E. A. Lane; Chief, Office 
of Operation, R. L. Fromme; Assistant, Roy Headley; Chief, Office of Silviculture, 
G. 1'1. H?mans· Assistant, T. D. Woodbury; Chief, Office of Grazing, John H. Hat
to~; .11sst.stant! 11. B. Elliott; Chief, Office of Products, C. S. Smith; District 6, Dis
trtet For_ester in Charge, E. T . Allen; Assistant, Geo. H. Cecil; District Law 0.-fficer, 
C.R. Pierce; Chief, Office of Operation, C.H. Flory; Assistant, C. J . Buck; Chief, 
O.ffice of Silvictdture, F . E. Ames; Assistant, C. S. Juddj Chief, Office of Grazing, 
Howard K. O'Brien; Assistant, T. P . 1-IcKenzie; ChieJ, Office of Products, J .B. 
Knapp; Assistant, H.B. Oakleaf. 
The Forest Service has charge oft.he administrat.ion of the National Forests, and con

~uctq examinations on the public lands to determine the propriety of making changes 
m the boundaries of existing National Forests and of withdrawing other areas suitable 
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fo~ new forests; give~ pra<:tical advice in the c~nservative handling of State and 
pnvat~ forest laD:ds; 1nve~tigates methods of plant1n~ and kinds of trees for planting, 
and gives practical advice to tree planters; studies commercially valuable trees 
to det~~ine the best ~ean:s of using_ and reproducing them; tests the strength and 
durability of construction t imbers, railroad ties, and poles, and determines the best 
methods of extending their life through preservative treatment· and studies forest 
fires, the effects of grazing on forest land, turpentine orchardidg, and other forest 
problems. 

BuREAU OF CHEMIST~Y (corner o! Fourtee~th and B street.a SW.).-CMmist and Chief 
ofBureat1:, H. W. W~ley; Assocuzte C~ist, F. ~- J?unlap; Assistant Chi,efof Bureau, 
V-l. D. Bigelow; Chief Clerk, F. B. Linton; Editorial Clerk, A. L. Pierce; Librarian 
M. W. Taylor; Chief of Division of Foods, \V. D. Bigelow; Chi~f of Food Inspectio~ 
Labo_r<1;t?ry, L. 1-L Tolman; (!hief of_ Food Technology Laboratory and Assistant Chief 
of Division, E. M. Chace; Chief of Oil, Fat, and Wax Laboratory, [not vet appointed]. 
Chief of Di~on of Drugs, L. F. Kebler; Chi,ef of Drug Inspection Laboratory, G. W. 
Hoover; Chief of Synthetic Products Laboratory, W. 0. Emery; Chuf of Essential Oils 
Laboratory_, [not yet appointed]; Acting Chief of Pharmacological Laboratory, Wm. 
Salant. Chief Food and Drug Inspector, W. G. Campbell. Chief of Miscellaneous 
Division, J. K. Haywood; Chi,ef of Water Laboratory, W.W. Skinner; Chief of Cattle 
Food and Grain Laboratory, F. J . Fuller; Chi,ef of Insecticide and Fungicide 
Laboratory, C. C. 1Y1cDonnell; Chief of Trade Wastes Laboratory, Division Chief; 
ChufofContractsLaboratory, P.H. Walker; Chief of Dairy Laboratory, G. E. Patrick; 
Chief of Food Research Laboratory, M. E. Pennington; Chief of Leather and Paper 
L aboratory, F. P . Veitch; Chief of Microchemical Laboratory, B. J. Howard; Acting 
Chief of Sugar Laboratory, A. H. Bryan; In charge of Nitrogen Section, T. C. Trescot. 
Special Investigations: Animal Physiological Chemistry, F. C. Weber, In charge; 
Vegetable Physiological Chemistry, J. A. LeClerc, In charge; Bacteriological Chemistry, 
G. W. Stiles, In charge; Enological Chemistry, W. B. Alwood, In charge. Food and 
Dru~ Inspe~tion Laborato1-es: Chief.s, ~osto~, B. H. Smith; B~alo, W. L. Dubois, 
Acting; Chicago, A. L. v; 1nton; CmcmnatI, B. R. H art, Acting; Denver, A. E. 
Leach; Detroit, H. L. Schulz, Acting,· Galveston, T. F. Pappe, Acting; Honolulu, 
Ha,vaiian Islands, R. A. Duncan, Acting; Kansas CityJ(o., A. V. H. Mory, Acting; 
Nashville, f not yet appointed]; New Orleans, C. W . .t1arrison; New York, R. E. 
Doolittle; Omaha, S. H. Ross, Acting; Philadelphia, C. S. Brinton; Pittsburg, 
M. C. Albrech, Acting; Portland, Oreg., A. L. Knisely, Acting; St. Louis, D. B. 
Bisbee, Acting,· St. Paul, A. S. Mitchell; San Francisco, R. A. Gould; Savannah, 
W. C. Burnet, Acting,· Seattle, H. M. Loomis, Acting. 
The Bureau of Chemistry investigates methods proposed for the analysis of plants, 

fertilizers, and agricultural products, and makes such analyses as pertain in general to 
the interests of agriculture. The work on foods includes the analysis of adulterated 
products, experiments to determine the effect of adulterants on the human organism, 
experiments in the preparation of food products without preservatives, and allied 
investigations rendered necessary by the enforcement of the food and drugs act, the 
examination of food products imported into the United States, and of domestic foods 
and drugs in accordance ,vith the iood and drugs act, J une 30, 1906. A corps of 35 
inspectors directed by a chief inspector at '\Vashington collects samples for examination 
and inspects factories. The Bureau makes chemical analyses for other Bureaus and 
Divisions of the Department, and for other Departments of the Government which 
apply to the Secretary of Agriculture for such assistance, especially in the examina-
tion of supplies delivered under contract. 

BUREAU OF Son.s.-Chief, Milton Whitney; Chief Clerk, A.G. Rice; In charge of Soil 
Laboratorus, Frank K. Cameron; In charge of Soil Survey, Eastern Division, Jay A. 
Bonsteel; In charge of Soil Survey, Western Division, Clar~1;1ce W. D?rse_y; In charge 
of Soil Management, Frank D. Gardner; In charge of Fertility Investigatums, Oswald 
Schreiner; In charge of Soil Erosion Investigations, W J 11cGee. 
The Bureau of Soils is intrusted with the investigation, surver, and mapping of 

soils; the investigation of the cause and prevention of the rise o alkali in the soil, 
and the drainage of soils. 

BuREAU OF ENTOMOLOGY.-Entomologist and Chief, L. 0 .. Howar?; Entornologis_t and 
Acting Chi,ef in absence of Chief, C. L. 11arlatt; Executive ~ssistant, R. S. _Cli~on; 
Chief Clerk, C. J. Gillis; In charge of Truck Crop and ~p~l Insect Investig_ations, 
F. tr. Chittenden; In charge of Forest Insect Investigations, A. D. Hopkins; In 
charge of Southern Field Crop Insect and Tick Investigations, W. D. Hunter; In charge 



l 

ORGANIZATION OF THE DEPARTMENT. 495 

oj r.ererll and Forage Plant Insect Investigations, F. 111. Webster; In charge of Decid
uo,LS Fruit Insect Investigations, A. L. Quaintance; In charge of Apiculture, E. F. 
PhillipR; In charge of Gipsy 1.lloth and Brown-tail Moth Field Work, D. M. Rogers; 
In rharge of White Fly Investigations, A. W. 11orrill; In charge of Gipsy Moth Labora
tory, \Y. F. Fiske; In charge of Cattle Tick Life History In11estigations, F. C. Bishopp; 
lrl charge of Tobacco Insect Investigations, A. C. 1forgan; In charge of Hydrocyanic 
Jicid GM Investigatwns, R. S. Woglum; In charge of Editorial Work, R. P. Currie; 
Librarian, 11abel Colcord. 
The Bureau of Entomology obtains and disseminates information regarding injurious 

inBc<:ts affecting field crops, fruits, small fruits, truck crops, forests and forest products, 
and l:ltored products; studies insects in relation to diseases of man and other animals 
an1l as animal parasites; experiments with the introduction of beneficial insects and 
with the fungous and other diseases of insects; and conducts experiments and tests 
w.ith iusecti<'ides and insecticide machinery. It is further charged with investiga
tioul:l in apiculture. The information gained is disseminated in the form of e;eneral 
reports, bulletins, and circulars. 11useum work is done in connection with the 
Division of Insects of the National 11useum, and insects are identified for experiment 
stations and other public institutions and for private individuals. 

BUREAU OF BtOLO0ICAL SuRVEY.-Biologist and Chief, C. Hart 11erriam; Administra
til'P .. lssistant and Acting Chief in absence of Chief, H. \\'. Henshaw; Assistant in 
charge of Econo,nic Investigations, A. K. Fisher; Assistant in charge of Game Preserva
tion, T. S. Palmer; Assistant in charge of Geographic Di.stribution, Vernon Bailey. 
The Bureau of Biological Survey studies the geographic distribution of animals and 

plants, and maps the natural life zones of the country; it also investigates the economic 
relations of birds and mammals, and recommends measures for the preservation of 
beneficial and ihe destruction of injurious species. It is charged with carrying into 
effect the provisions of the Federal la,v for the supervision of interstate commerce in 
~a1ne and the importation and protection of birds, and certain provisions of the law 
tor the protection of game in Alaska. It has charge of the 1{ontana National Bison 
Range and other National reservations for birds and mammals. 

DIVISION o F Acco UNTS AND D1sBURSEM ENTS .-Chief and Disbursing Clerk, A. Zappone; 
11ssistant Chief, in charge of Weather Bureau Section, Edgar B. Calvert; Cashier and 
Chief C'lerk, ~1. E. Fagan; Bookkeeper, F. W. Legge; Auditor in charge of .Miscellaneous 
Sectwn, \V . .J. Nevius; Auditor in charge of Auditing Section A, Everett D. Yerby; 
Auditor in charge of Auditing Section B, A. W. Smith; Auditor in charge of Freight 
and Transportation Section, E. E. Forbes. 
The Division of Accounts and Disbursements audits, adjusts, and pays all accounts 

and claims against the Department; decides questions involving the expenditure of 
public funds; prepares advertisements and schedules for annual supplies, and letters 
of authority; writes, for the signature of the Secretary, all letters to the Treasury De
partment pertaining to fiscal matters; examines and signs requisitions for the purchase 
of supplies; issues bills of lading and requests for passenger and freight transportation; 
prepares the annual estimates of appropriations; prepares annual fiscal reports to 
Congress, and transacts all other business relating to the financial interests of the 
Department. 

l>1v1s10N OF PunLICATIONs.-Editor and Chief, Jos. A. Arnold; Editor and Assistant 
Chief, B. D. Stallinis; Chief Clerk, A. I. 1fudd; Associate Editor, Geo. Wm. Hill; 
11ssistant in charge of Document Section, R. B. Handy; Assistant in charge of Index
ing, Charles H. Greathouse; Assistant in charge of Illustrations, Louis S. \Villiams. 
The Division of Publications is charged with the supervision of the publication, 

print~g, indexing, and illustration work of the Department. It edits, prepares for 
the pnnter, and reads the proof of all the bulletins, reports, circulars, blanks, blank 
b.ooks, etc., ordered for the various bureaus, divisions, and offices, ,vith the excep
~1on of thos.e ~f the W~ath.er Bureau, and keeps the official record of all expend
itures for p_nnt1ng and b1nd1ng. It has immediate charge of the Yearbook and Farm
ers' .Bu~let1ns and controls the_ g~neral printing _fund, ~nd conducts all corresp?nd
en~-~ Wl_th the ~overn~ent Pnnting_Office. It issues, 1n the form of press notices, 
o.ffic1:i,l information of interest to agnculturists, and distributes to agricultural pub
lications and to newspaper correspondents notices and synopses of Department 
publications. It distributes all publications issued by the Department, excepting 
those of the Weather Bw·eau and those turned over by law to the Superintendent 
of Documents for sale at prices fixed by him. 
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BUREAU OF STATISTics.-Statistician and Chief, \·ictor H. Olmsted; .Associate Rtatis 
tician, C. C. Clark· Ass-istant Statistician, Nat C. 1-lurray; Chief Cieri:, S. A. Jones· 
C'hief of Divis-ion;;; Foreign Markets, George K. Holmes; Chief of Dirision of Do,nc.sti~ 
Crop Jteports, F. J. Blair; Chief of Editorial Division and Library, Chas. ir. Daugh
erty; Crop Reporting Board: Victor H. Olmsted, Charles C. Clark, Nat C. 11urrav 
George K. Holmes, and one member selected from month to month from the corp; 
of field agents and of State statistical agents. 
Tho Statistician collects information as to the condition, production, etc., of the 

princ~pal crops and the status of farm animals through State agents, each of whom 
1s assisted by a corps of local reporters, through separate corps of county, township, 
and cotton correspondents, through traveling agents, and through a. special foreign 
correspondent, assisted by consular, agricultural, and commercial authorities. He 
records, tabulates, and coordinates statistics of agricultural production, distribution, 
and consumption, the authorized data of governments, institutes, societies, boards 
of trade, and individual experts; prepares special statistical bulletins upon domestic 
and foreign agricultural subjects, and issues a monthly crop report for the information 
of producers and consumers. Special bulletins are published giving information of 
domestic and foreign trade and of the conditions under which foreign trade may be 
extended. Investigations are made of land tenures, cost of producing farm product:,, 
country-life education, transportation, and other lines of rural econom1cs. 

The Bureau of Statistics collects information regarding arc>a, condition, yield, value, 
and allied data relating to crops; also regarding the number, value, and status of farm 
animals. The agencies through which these data are co1lected are special field agcnt-i, 
State agents, county correspondents, township correspondents, and special }hits of 
correspondents; similar information relatin~ to foreign countries is obtained through 
consular, agricultural, and commercial autnorities. The Bureau records, tabulate!'!, 
and coordinates agricultural statistics from the authorized data of Governments, ini-ti
tutes, societies, boards of trade, and individual experts, and makes special investiga
tions upon subjects relating to domestic and foreign agricultural production and con
sumption, supply and demand, values, and transportation. 'l'he information col
lected is di1>Seminated through bullctint1, circulars, and special reports. An agricul
tural statistical publication, the "Crop Reporter,'' is issued monthly for general dis
tribution. 

LIBRARY.-Librarian, Claribel R. Barnett; Ass-istant Librarian, Emma B. Ilawks . 
The Librarian has charge of the Library and supervises the arrangement and cata

loguing of books, the preparation of bibliographies and similar publications, and the 
purchase of books, The mailing lists for the distribution of Department publications 
to foreign countries are under the supervision of the Librarian. 

OFFICE OF EXPERIMENT STATIONS.-Dirrctor, 1\ . C. True; Assistant Director and Editor 
of Experiment Station Record, E. ,v. A.Hen; Chief of Editorinl Division, W. H. Beal; 
Cldef of Division of Insular Stations, W. II. Evans; Special .Agent, .Alaska, C. U. 
Georgeson; Special .Agent, Hawaii, E. V. Wilcox; Sper-tal .Agrnt, I'orlo Rico, D. " 7

• 

1Iay; Special Agent, Guam, II. L. Costenoble; Expert in Nutrition Invesli!Jalions, C. F. 
Langworthy; Chief of Irrigation Investigations, S. Fortier; Chief of Drainage In t·esti
gations, 0. ·G. ElhoLt; Farmers' Institute Specialist, John Ilam1lton; Expert in ~-1gri
cultural Education, D. J. Crosby; Chief Clerk, ?i1rs. C. E. Johnston. 
The Office of Experiment Stations represents the Department in its relation with the 

experiment eta.Lions, ,vhich are no,v in operation jn all the 8tates and Territories, and 
direcLly manages the experiment sta.tions in Alaska, Porto Rico, and Hawaii. It 
seeks to promote the interests of agricultural education and investigation throughout 
the United States. It collects and disseminat.es general information regardin~ agri
c_ult~ral schools, colleges, and stations,. an~ publ~shes ac_coun_ts or agricultu~al 1nv_es
tigations at home and abroad. It also 1nd1cates hoes of 1nqu1ry for the stations, aids 
in the conduct of cooperative experiments, reports upon their expl-nditures and work, 
and in general furnishes them with such advice and assistance as will best promote 
the purposes for which they were established. In a similar way it aids in the 1evel
opment of the farmers' institutes throughout the United States. It conducts 1nves
tigaLions on the la,vs and institutions relating to irrigation in different regions, the 
use of irrigation waters in a~ricultur~, the removal of seep~ge and s~1rplu~ waters 
by drainage, and the use of different kinds of po,ver and apphances for 1rngation and 
drainage. 

OFFICE OF PUBLIC RoAns.- Director, Logan '\Valler Page; Assistant Director, Allerton 
S. Cushman; Chief Engineer, Vernon ti. Peirce; C~tief of Road J1fanagtmcnt, Jall;les 
Edmund Pennybacker, jr.; Chief of Records and Chtcf Clerk, ,v. C'arl "yatt; Testing 
Engineer, Philip L. Wormeley. 
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The Office of Public Roads collects and disseminates information concerning sys
tem~ uf road mana~ement throughou t the United States; conducts investigations and 
experiments regarding road-building materials and methods of road construction; 
illakes chemical and ph ysical tests of road materials and materials of construction 
relating to agriculture; gives expert ad vice on road administration and road con
~truction: tlemonstra tes the best methods of construction, and prepares publications 
on tbc8e subjectfl. 

APPROPRIATIONS FOR THE DEPARTMENT OF AGRICULTURE FOR 
THE FISCAL YEARS ENDING .TUNE 30, 1907, 1908, AND 1909. 

[IL is to he noticed that this table bas been changed in arrangement of items as compared with the similar 
tables in previous Yearbooks.] 

Object of appropriation. 1907. 1908. 1909. 

. 

t;alarics, statutory...................... . ................. Sl, 606. 870. 00 Sl, 725,230.00 Sl, 820,820.00 
\\', at her Bureau, general expenses........................ 650,000. 00 665,000. 00 873, 000. 00 

Bnllcllni;s ..................... .-...................... 53,000.00 ............................. . 
,\ninrnl Industry Bureau, general ex--penses.......... . .... 837,200.00 897, 200.00 1,247, 200.00 

Meat inspection.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,000,000. 00 3,000, 000. 00 3,000,000. 00 
Cattlt>-tick eradication. . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . 107,500. 00 135,811. 90 250, 000. 00 
Animal breeding and feeding. . . . . . . . . . . . . . . . . . . . . . . . . 25,000.00 I 50,000.00 50, (JOO. 00 

Plant Industry Bureau, general expenses a. . . . . . . . . • . . . . . 502,301.28 586,559. 40 947,034.12 
Purrhe.se and distribution of seeds.................... 242,920. 00 288,000. 00 258,000. 00 
Cotton holl-weevll investigations..................... 145,000.00 145,632.42 ............. . 
Paprr trsts. _ .............................. : . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . .. .. . . . . . 10,000.00 
(;ruin invcstlgacions................. . ................ 15,000.00 40,000.00 ............. . 

Fon•st $('rvke, general expenses......................... 908,550.25 1, 785,779.97 3,151,900.00 
Nntional forests, administration, etc.................. 1,050,000.00 1,666, 709. 15 600,000.00 
Naval ! •ores Industry. . . . . . . . . . . . .. . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . .. . . 10,000.00 
National Bison Range............................... . . . . . . . . . .. . . . . . . .. .. . .. .. . . . . . . 43,000.00 
\Vichi ta 1."orcst and Game Preservo................... 15,000.00 .................... .. .. ..... . 
• \ ppalacbian survey and report... . . . . . . . . . . . . . . .. . .. . 25, 000. 00 b 23,403. 76 ............. . 

,hcmistry Burenu, laboratory............................ 395,920.00 650,000.00 860,000.00 
Soil in\·estlgations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185,000. 00 170,000. 00 200,000. 00 
Entomology Bnrran, genernl exl)Pnses.. . ... . .. . ....... . .. i5, 000. 00 113. 800. 00 158,800. 00 

Moth investl~ations. . . . . . . . . . . . . . . . . .. . . .. . .. .. . . . .. . 232,500. 00 1-11, 407. 27 250,000. 00 
Cotton lJoll Wt!evil investigations..................... 85,000.00 40,000.00 ... . ......... . 

Biolo11:iPal Surrey Bureau... .... ......................... 44,420.00 44,420.00 54,420.00 
l'ubllcations, Department of Agriculturec....... . .... ... . 432,250.00 468,750.00 500,000.00 
C'ollectin~ airncultural statistics. . . . . . . . . . . . . . . . . . . . . . . . . . 112,900.00 122,900.00 125,000.00 
Litirary. . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . 10. 000. 00 12,500. 00 15, 500. 00 
rontlogentexpPnses...................................... 37,000.00 47,000.00 86,200.00 
.\.l{ri<·ultnral experiment stations (for stations under Batch 

and Adams acts: $1,056,000 in 1907; $1,152,000 in 1908; 
51,24lUJOO In 1909)d.. ......... ...... .. .. . . . ........ .. ... 83,565. 15 107,065.15 

Kn trltion investigations. . . . . . . . . . . . .. . . .. . . . . . . . . .. . . 20,000. 00 5,000. 00 
Irrigation investigations.................. . ........... 122,200.00 150,000.00 

l'u l,lil' road Inquiries. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57, 660. 00 57, 660. 00 

123,000.00 
7, 000.00 

150,000.00 
75,000.00 
30, 29-l. 33 Huil,llng, Department of Agriculture..................... 780,934.68 495,340.07 

1------:------f,-----
Total. .............................................. 11,857,691.36113,635,169.09 : 14,896,168.45 

-------·----------------- ---------------
a Sumi> from sale or fruits and vegetables Included as follows: 53,541.28 in 1907; Sl , 779.40 in 1908, and $768.12 

In 1 !l/J9. 
b Uo(',-pended balan<'e from 1907. 
< 0(.>nnal printing funrl included. 
d Sulll from sale of card indexes Included in 1907 and expended in 190S is SGS.15. 

AGRICULTURAL COLLEGES AND OTHER INSTITUTIONS IN THE 
UNITED STATES HAVING COlJRSES IN AGRICULTURE.a 

College instruction in agriculture is given in the colleges and universi.ties receiving 
the benefits of the acts of Congress of July 2, 1862, August 30, )890, and :t.-farch 4, 1907, 
which are now in operation in all the States and T erritories, except, Alaska. The total 
number of these institutions is 67, of ,vhich 64 maintain courses of instruction in 
agriculture. In 22 States the agricultural colleges are departments of the State 
universities. ~n l? States and T erritories separate instituti_ons having courses in ag.ri
culture are ma1nta1ned for the colored race. An ·of the agri cultural colleges for ,vh1te 
peraons and several of those for negroes offer four-year courses in agriculture and its 
related sciences leading to bachelors' degrees, and many provide for graduate study. 
About 50 of these institut ions also provide special, short, and correspondence courses 

0 Including only lo..;tltutions established under the land-grant act of July 2, 1862. 

1-67563-YBK 1908~-32 
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in the different branches of agriculture, including agronomy, horticulture, animal 
husbandry, poultry raising, chee:;e making, dairying, sugar making. rural engineering, 
farm mechanics, and other technical subjects. The officers of the agricultural college::! 
engage quite largely in conducting farmero' institutes and various other formo of col
lege extension. The agricultural experiment stations with very few exceptions are 
departments of the agricultural colleges. The total number of persons engaged in the 
,vork of education and research in the land-grant colleges and the experiment stations 
in 1908 was 6,555; the number of students in these colleges, 73,857; the number of 
students (white) in the four-year college courses in agriculture, 4,354; in short and 
special courses, 7,203. There were also 2,336 students in agriculture in the separate 
institutions for negroes. \Yith a few exceptions, each of these colleges offers free tuition 
to residents of t he State in which it is located . In the excepted cases scholarships 
are open to promising and energetic students; and, in all, opportunities are found for 
some to earn part of their expenties by their own labor. The expenses are from $125 
to $300 for the school year. 

Agricultural colleges and other institutions in the United States having courses in 
agriculture. 

-- - - - -----------------------------
State or T erritory. Xame of institution. Location. P resident. 

-------1-------------1----------1----· 
Alabama........... Alabama Polytechnical Institute.. Auburn............... C. C. Thach. 

I 
Agricultural School of the Tus- Tuskegeo Institute .... B. T Washington. 

kegee Normal and Industrial 

I 
Institute. 

Agricultural and :Mechanical Col- Kormal. .............. \,. H. Councill. 
lege for N' egroes. 

Arizona ............ , Un!versity of Arizona ............. Tucson .............. . 
Arkansas...... .. .. U m,•erslt_;• of Arkansas. . . . . . . . . . . . Fayetteville .......... . 

Branch Normal College o .......... 
1 

Pine Blu1I ........... . 

K. C. Babcock. 
J. 11<. Tillman. 
Isaac Fisher. 
B. J. Wheeler. California. . . . . . . . . . Unh·erslty of California...... .... .. Berkeley ............. . 

Colorado........... The State .\grlcultural College of Fort Collins .......... . B. O . .Ayleswortli . 
Colorlld.o. I 

Connecticut ...... . . Connecticut Agricultural College ... Storrs ................. C. L. Beach. 
Delaware .......... Delaware College .. ················I Newark ............... ! G. A. Harter. 

I 
State College for Colored Student:... Do\'er................. \V. C'. Jason. 

Florida... . . . . . . . . . UniYersity of the State of Florida.. Gainesville.......... . , Andrew Sledd. 
Florida State N'ormal and Indus- Tallahassee ......... ··I N. B. Young. 

I ti-lal School. I 
Georgia ............ 

1 

Georgia State College of Agricul- I .Athens ............... A. M. Soule. 
ture. 

Georgia State Industrial College .... Savannah ............. R.R. Wright. 
Hawaii. .......... . College of Ila wall. . . . . . . . . . . . . . . . . . Honolulu. . . . . . . . . . . . . J. '\\'. Gilmore. 

Unh·ersity of Idaho ............... :\foscow ............... J. A. MacLean. Idaho ............. . 
Illinois ............ . Unlversltv of Illinois .............. Urbana ............... E. J. Jamrs. 

Purdue University ....... ; .. . . . . . . Lafayette... .......... \V. 1<:. Stone. Indiana ........ .. . . 
Iowa .............. . I owa State College of Agriculture I AmP.s ................. 

1
.A. B. Storms. 

and Mechanir Arts. 
Kansas. . . . . . . . . . . . Kansas State ~gricultural College .. 1 Man.hat tan ............ 

1 
E. R. Nichols. 

Kentucky.... ...... Stnte Unlvcrs1tv.................. Lexington............ J. K. Patterson. 
The Kentucky Kormal and Indus- Frankfort ............ 

1 

J H. Jackson . 
trial Institute for Colored Per-
sons. 

Louisiana.. ........ Lou.isiana State University and Baton Rouge ......... . T. D. Boyd. 
Agricultural and Mechanical 
College. 

Southrrn University and .\grlcul- !'\ew Orlrans.......... TT. A. Hill. 
tural and ?tfechanlral College. 

Maine.. . . . . . . . . . . . The Unh•erslty of :\!aine .......... . 
Maryland .......... Man,1and \gricuJtural College . ... . 

Princess .\nne \cademv. Eastrrn 
Branch of the Maryiand Agri
cultural College. 

Massachusetts...... Massachusetts Agricultural Col
ll'ge . 

Orono ................ , a. E. Fellows. 
Collrgc Park .......... R. W. SllYester. 
Princess Anne........ F. 1'rlgg. 

Amherst .............. , K. L. Butterfield. 

Boston ................ ' R. C. ~faclaurln. Massachusetts Instltutr of Tech
noloiu· .b 

Michigan ......... •I Michigan State Agricultural Col- East Lansing ......... J L Snyder. 
luite. 

M!nr:ie~ota_. ........ ·I T~~_.Unfy~r.;ity of \finDlsota ..... . 
M1ss1ss1pp1.. ....... M1ss1sslpp1 Agricultural and Me• 

1 chanlcal College. 
Alcorn Agricultural and Meehan-

I 
ical College. 

Missouri.... . .... .. College of Agriculturr and 1>1e
chanic Arts of the Unh·ersilr of 
Missouri. 

School of Mine., and Metallurgy of 
the Universitv of Missouri.a 

Lincoln lnstltuie ................. . 
Montana ........... I Montana .Agricultural College ..... . 

Minneapolis .......... ·I C !\orthrop. 
Agrlcult ural College. . . J. C. llanly. 

\lcorn ................ I L. J. Rowan. 

Columbia ........... ..• \. ft. Hill. 

Rolin ................. 

1 

L. E. Young.~ 

J etTrrson. . . . . . . .. . . . . . B. F. Allen. 
Bozeman............. Jas. M. Hamilton. 

a Does not maintain courses In agriculture. b Director. 
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.1igri,·ultural colleges and other institutions in the Unit,ed States having courses in 
· agriculture-Continued . 

.Stoto or Tcrritory. j Name of lnstltution. 
• 

Location . P resident. 

Nebraska .......... 

1 

Industrial College o! the Unlver- Lincoln ............... Samuel Avery.a 
slty of Nebraska. 

N1·,·ada . . . . . ....... University of Nevada ............. Reno ................. J.E. Stubbs. 
New 1lan1pshire .... New Ilampshire College of Agrl- Durham .............. '\V . D. Gibbs. 

culture and the Mechanic Arts. 
XPw Jt.>T$ey ........ Rutgers Scientific School (The New Brunswick ...... " ' · H. S. Demarest. 

New Jersey State College for the 
Benefit of Agriculture and the 
Mechanic .'Lrts.) 

N,•w ~lexico....... New Mexico College of Agribulture Agricultural College... \V. E. Garrison. 
and Mechanic Arts. 

Now York ......... New York State College of Agri- Ithaca ................ L. H. Balley.b 
culture at Cornell University. 

~orth Carolina..... The North Carolina College of Ag- \Vest Raleigh......... D. H. Hill. 
riculture and Mechanic Arts. 

Greensboro ........... J.B. Dudley. . Tho Agricultural and Mechanical 
College for the Colored Race. 

North Dokota ...... North Dakota Agricultural Col- Agricultural College ... J. II. Worst. 
lege. 

Ohio . . . . ........... Ohio State University ............. Columbus ............. W. 0. Thompson. 
Uklahomo. . ....... Oklahoma Agricultural and Me- Stillwa"ter ............. J. H. Connell. 

chanical College . 
.Agricultural and Normal Univer- Langston ............. I.E. Page. 

slty. 
Oregon State Agricultural College. 
The Pennsylvania State College .. . 
University of Porto Rico ......... . 
Rhode Island College of Agricul-

ture and Mechanic Arts. 

Ori•gon ............. . 
I'l'nns~ lvania ..... . 
l'orto Rico ........ . 
H.ho<le Island ..... . 

Corvallis ............. . 
State College ......... . 
San Juan ............ . 
Kingston ............ . 

YI'. J. Kerr. 
E. E. Sparl,.,""S. 
E. G. Dexter. 
Howard Edwards. 

South Carolina..... The Clemson Agricultural College Clemson College....... P. H. Mell. 
of South Carolina. 

Orangeburg ........... T. E. Miller. The Colored Normal, Industrial, 
.\gricultural. and Mechanical 
College of South Carolina. 

South Dakotn...... South Dakota State College of Ag- Brookings............ Robert L. Slagle. 
riculture and Mechanic Arts. 

Tennessee.......... University of Tennessee........... Knoxville............. Brown Ayres. 
'l'oxas. . . ........... Agricultural and Mechanical Col- College Station........ R. T. Milner. 

loge of Texas. 
Prairie View State Normal and Prairie View .......... E. L. Blackshear. 

Industrial College . 
Utnh .. . . . . . . . . . . . . . The Agricultural College of Utah .. 
Yt-rn1ont. .. : ....... Uni'l"erslty of Vermont and State 

Agricultural Coll~e. 
V' I . T 1 d M 1rg n1a.... . . . ..... he Virginia Agric tura an e-

cbanical College and Polytech
nic Institute. 

Logan ............... . 
Burlington ........... . 

Blacksburg .......... . 

J. A. Wldtsoe. 
?.:L H. Buckham. 

P. B. Barringer. 

The Ilampton Normal and Agri- Hampton ............. H.B. Frlssell. 
cultural Institute. 

\\'astlln~ton .. . ..... Stnte College of \Vashington ...... . 
" ' st ,.. · · ,,, t ,,. · · U · 't c. 1rg1wa...... es 1rg1ma mvers1 y ..... . .. . 

The West Virginia Colored Insti
tute. 

Pullman ............. . 
Morgantown .... . .... . 
Institute ............. . 

E. A. Bryan. 
D. B. Purinton. 
J. McH. Jones. 

"'lsconsin .......... University of Wisconsin ........... Madison .............. Chas. R. Van Hise. 
\\'yo1ning .......... University of \Y)•om.ing .......... ·I Laramie .............. 

1 
C. 0. Merica. 

-----
0 .\cting chancellor. b Director. 

AGRICULTURAL EXPERIMENT STATIONS OF THE UNITED STATES, 
THEIR LOCATION S , DIRECTORS, AND PRINCIPAL LINES OF 
WOR K. 

Station, location, and director. 

. Alabama (College), Auburn: 
J . 1-'. Duggar ............ . ........ . 

Principe.I lines or work . 

Fleld experiments; plant breeding; soil improvement; feeding 
experiments; entomology; diseases of plants and animals; 
analysis or fertilizers . 

• 'Lhhama (Canebrake), Uniontown: 
F. D. Stevens ................ . ..... Agronomy; horticulture; plant breeding; diseases of plants. 

Alabama (Tuskegee), Tuskegee Insti
tute: 

G. "'·Carver .............. . ....... Agronomy; horticulture; diseases of plants; animal industry; 

Al k S
. k C 1· poultry Investigations; dairying. 

as ·a, 1t a ( opper Center, Rampart, · 
Kadlak, and Fairl>anks): 

(' . C. Georgeson° .................. · I Agronomy; plant Introduction; plant breeding; horticulture 
animal husbandry; dairying; meteorology. 

a Special agent in charge. 



l 

l 
l 

) 

' 
l 

,1 
r 

r 

. 
11 . 
l 

I 

500 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE . 

.rlgricultural experiment stations of the United States, their locations. directors and 
principal lines of work-Continued. ' 

Station, location, and director. • Principal lines of work . 

Arizona, Tucson: R. H. Forbes................. . ..... Chemistry; botany; agronomy; horticulture; improvement of 
ranges; sheep-breeding experiments; plant diseases; irrigation. 

Arkansas, Fayetteville: 
C. F. Adams a .......... . 

California Berkeley: 
E . J. Wickson ..................... . 

Colorado, Fort Collins: 
L. G. Carpenter ................... . 

Connecticut (State), New J:Iaven: 
E. H. Jenkins ..................... . 

C~emis~ry; soil physics; agronomy; horitculture; plant breed
ing; diseases of plants; animal husbandry and pathologv; dai
rying; entomology; poultry experiments; nursery inspection. 

Chemistrv
1

; soils; bacteriology; fertilizer control; agronomy; 
horticu ture, including viticulture and zymology; botany; 
meteorology; entomology; animal husbandry; dairying; 
poultry experiments; irrigation and drainage; silviculture; 
reclnmation of alkali lands; animal and plant pathology; nu
trition investigations. 

Chemistry; meteorology; agronomy; horticulture; forestry; plant 
breeding; disea.ses of plants; animal husbandry; ,·eterinary in
vestigations; entomo1ogy; bacteriology; irrigation. 

Chemistry; inspection of fertilizers, foods, drugs, feeding stuffs, 
Babcock test apparatus, and nurseries; diseases of plants; 
plant breeding; seed test.ing; forestry; agronomy; entomology; 
investigation of vegetable prote1ds. 

Connecticut (Storrs), Storrs: L. A. Clinton....................... Dairy bacteriology; ~onomy; horticulture; animal husbandry; 
poultry culture; dairying; embryology. 

Delaware, Newark: liarry Hayward .................... Chemistry; agronomy; horticulture; plant breeding; diseases or 
plants and animals; animal husbandry; entomology. 

Florida, Gainesville: P. II. Rolfs......................... Chemistry; agronomy; horticulture; plant physiology; disea.ses 
of plants; feeding experiments; entomology. 

Georgia, Experiment: M. V. Calvin ....................... Chemistry; agronomy; bacteriology; horticulture; plant breed-
ing; plant diseases; entomology; animal husbandry; dairying. 

Guam:l> H. L . V, Costenoble c............... Plant and animal introduction and breeding; agronomy; horti-
culture; apiculture; control of plant diseases and insect pests. 

Chemistry; analysis or soil and feeding stuffs; a_gronomy; horti· 
culture; packing and shipping of tropical fruits; plant breed· 
ing; entomology; apiculture; sericulture; rubber investiga
tions; rice and cotton investigations. 

Hawaii (Sugar Planters'), Honolulu: C. F. Eckart. . . . . . . . . . . . . . . . . . . . . . . Breeding, culture, diseases, and insect pests of sugar cane; sugar 
manufacture. 

Idaho, Moscow: 
H. T. French ...................... . 

Illinois. Urbana: 
E. Davenport ..................... . 

Indiana, Lafayette: 
Arthur Goss ....................... . 

Iowa, Ames: 
C. F. Curtiss ................... . . . 

Kansas, Manhattan: 
E. H. \Vebster .................... . 

Kentucky, Lexington: 
M. A. Scovell ...................... . 

Chemistrv; agronomy; horticulture; plant breeding; diseases 
or plants; entomology; animal husbandry; irrigation; dairy
ing; dry farming; wheat investigations; fruit by-produc.-ts. 

Chemistry; soil physics; bacteriology; agronomy; horticult~, 
forestry; plant breeding; diseases of plants and animals; a01-
mal husbandry; dairying; entomology. 

Chemistry; soils; agronomy; horticulture; plant breeding; fe~d
ing stuff and fertilizer control; animal husbandry; da1ry1ng 
diseases or plants and animals; entomology; agricultural ex-
tension work. 

Chemistry; botany; agronomy; horticulture; plant breedi_ng; Jo~
estry; diseases of plants; animal husbandry; poultry 10vest1-
gations; dairying; entomology; rural engineerlog; good roads 
investigations . 

Soils; inspection of feeding stuffs and ~ertillzers: milling . and 
baking tests; horticulture; plant breeding; agronomy; animal 
husbandry; poultry experiments; diseases of animals; dairy
in~; entomology; extermination of prairie dogs and gophers; 
i rr1gation. 

Chemistry; soils; bacteriology; Inspection of fertilize~, foods, 
feeding stuffs, orchards, and nurseries: agronomy; bo_rt1cu1ture: 
plant breeding; animal husbandry; dairying; diseases or 
plants and animals; entomology; apiculture. 

Lou\~~~-<i~~~~ -~~~~ -~~l_e_~~:-....... Chemistry; bacteriology: soils; agronomy; horticulture; sugar 
malting; drainage; irrigation. 

a Acting director. b Address: Island of Guam, via San Francisco. c Special agent in charge. 
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.Ayric:1dtural c.rp£rimcnt stations of the United States, their 
principal lines of work-Continued. 

locations, directors, and 

-----
St.ation, lol'ation, and <.lirertor. 

Lo11i~inn11 ( :-tate ), Baton Rouge: 
\\'. R. Docl~on .................... . 

Louisiana (Xorth). Calhoun: 

Principal lines of work. 

Geolo~; botany; bacteriology; soils; inspection of fertilizers, 
feeding stuffs, and Paris green; agronomy; horticultm·e; fertil 
izer and variety tests with rice; animal husbandry; diseases 
of animals; ontomology. 

\\'. IL l>o<.l~on...................... Chemistry; soils; fertilizers; agronomy; horticulture; animal 
husbandry; stock raising; poultry experiments; dairying. 

M 1•n~·, Orono: 
l.'. fl. \\'ooJs ...................... . 

:uarylauu Collei?e Park: 
11 . .J. Patterson ................... . 

H:.~srit•hnst•tts. A mhcrst: 
\\'. 1'. Brooks ..................... . 

.\firhigan. East Lansing: 
H. ~- 1'-haw. . ..................... . 

:\finnt•,ota. St. Anthony Park, St. Paul: 
J. \\'.Olsen ..................... . 

~Jissi:;:;ippi. Agrirultural College: 
\\'. 1,. IIUlC'hlnson ................ . 

M is.souri (College), Colu1nbia: 
11. J. '\\'aters ...................... . 

Missouri ( Fruit), Mountniu Grove: 
Paul E ,·nus. . . . . . . ............. . 

~Ioutnnn, 13oz<'mau: 
1-·. U. Lintleld ..................... . 

-"••hrasJ,.n, Linroln: 
E. \. Burnett. .................... . 

N( va•la. Reno: 
J. E. ':Huhhs ...................... . 

Chemistry; botany; inspection of foods, fertilizers, commercial 
feeding stuffs, and seeds; calibration of creamery glassware; 
vegetable pathology; biology, including poultry breeding; 
plant breeding; entomology. 

Chemistry; fertilizers; agronomy; horticulture; plant breed
ing; diseases of plants and animals; breeding of pl&nts; 
animal husbandry; poultry experiments; dairying; ento
mology. 

Chemistry; meteorology; analysis and inspection of fertilizers 
and commercial feeding stuffs; inspection of creamery glass
ware and nurseries; agronomy; horticulture; plant breeding; 
diseases of plants and animals; animal husbandry; dairying; 
entomology; effect of electricity on plant growth . 

Chemistry; analysis and control of fertilizers; bacteriology; 
agronomy; horticulture; forestry; plant breeding; diseases of 
plants and animals; animal husbandry; stable hygiene; poultry 
culture; entomology. 

Chemistry; soils; fertilizers; agronomy; horticulture; forestry; 
diseases of plants and animals; food and nutrition invi>stiga
tions; plant breeding; animal husbandry; dairying; entomol
ogy; farm management; ventilation; fann statistics. 

Fertilizers; agronomy; horticlllture; biology; plant breeding; 
animal husbandry; diseases of animals; poultry culture; dai ry
ing; entomology; agricultural engineering. 

Chemistry; soil survey; botany; agronomy; horticulture; dis
eases of plants and animals; animal husbandry; plant breed
ing; dairying; entomology. 

Horticulture; vegetable pathology; entomology; inspection of 
orchards and nurseries. 

Chemistry; meteorology; botany; agronomy; dry farming; horti
cultun!; animal husbandry; poultry experiments; dairying; 
entomology; irrigation and drainage. 

Chemistry; botany; meteorology; soils; agronomy; horticulture; 
plant breeding; diseases of plants and animals; forestry; ani-
1nal husbandry; dairying; entomology; irrigation. 

Chemistry; botany; meteorology; agronomy; horticulture; for
eslr,; plant breeding; plant diseases; animal husbandry; vet
erinary science and bacteriology; zoology; entomology; irriga
tion. 

N"w Hampshire, Durham: 
E. D. Handerson................... Chemistry; botany; Qgronomy; horticulture; plant breeding; 

animal husbandry; dairying; entomology. 
New Jers1.:v <1:>tatc . New Brunswick· !Chemistry_; oyster _culture; botanr; analy:5is of fertilizers, food~, 

E. D. \'oorhfes · commencal feedmg _stuffs_ and 1nsest1c1des; agron_omy; horti-
Kr.w Jl'TSeV ( Colleg~) 

0 New 'rii-uns,~icii:".. culture; plant breeding; d1se~es of p~ants and arumals; dai ry 
E. u. Voorhees · · husbandry; entoJnology; soil chemistry and bacteriology; 

· · · · · · · · · · · · · · · · · · · · · irrigation. 
Kew ~foxiro, Argicultural College: 

Lutller Foster ..................... . 

Xcw York <State), Orneva: 
\ •: . JI . Jordan ..... _ ............... . 

New York (C"ornell), Ithaca: 
L H Balley ...................... . 

Chemistry; botany; agronon1y; dry farming; horticulture; cactus 
and guayule plant investigations; animal husbandry; dai ry
ing; entomology; irrigation. 

Chemistry; bacteriology; meteorology; fertilizers; analysis and 
control of fer tilizers; inspection of cre01nery glassware, feeding 
stu1Is, and Paris green; agronomy; horticulture; plant b reed
ing; diseases of plants; animal husbandry; poultry experi
ments; dairying; entomology; irrigation. 

Chrmistry; agronomy; horticulture; plant breeding; diseases of 
plants; animal husbandry; poultry experiments; dairying; 
entomology. 
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. Agricultural eYperiment stations of the United States, tJ,rir locations, directors, and 
pri11ripal lines of trork-Continuc<l. 

l'rincipal llnes of work. Station, location, ond ,lire<•tor. ________________ , - - --------------------
N orlh Carolina ( Collego), \\' est Raleigh: 

C. B. \VIII lams .................... . 

North Curolino (St.lte), RalPlgh: u. \Y. K.llgOl\l ..................... . 

North Dakot..,, .\gricultural College: 
J. ll. \Vor:;t ....................... . 

Ohio, \\. ooswr: 
('. E. Thorne ...................... . 

Oklahoma. Stillwater: 
John A. C'rolg ..................... . 

Oregon, Con·nllls: 
J. \\'lthycombo .................... . 

Pennsylvania, State College: 
T. F. Hunt ........................ . 

Chemistry: ogronomy; nltrulcation experiments; horticulture; 
auin1~l husbandry:. dls(>a..s.t•s of anln1als and plants: poultry 
11xper1mt>nts; dairy mg: tests of farm machinery. 

Chemistry; ugronomv; horticulture: diseases of animo.ls; freding 
1•x1JErlments; enton10l01,!y: fPrtillzrr experiments and analyses; 
lnsywction or foods and stock foods; cooperative demonstra
tion work with farmers : (armers' Institutes. 

CbPmlstry; botany; agronomy; plant breeding; horticultun•; 
forestry; dlsel\St's of plants and animals; ani.tnal husbandry: 
J>Oultry c..'\.periJ:nents; drainal!e: milling and cbemlco.l tests of 
wheat; Inspection and onolysis of foods, spraying motcrlols, 
points, drugs, proprietary products, and feeding stuffs; farm 
engineering. 

Cb<'mlstry; solls: agronomy; botany; horticulture: plant uroed
in~: forc:;try: dls<•ascs of plants; animal husbondry: entomol
ogy; nutrition; form management. 

Ch<'ml$try; agronomy; horticulture: plant hreedlng; forestry; 
botnny; bacteriology: dbeosc•s of 11lonts ond anlmols; animal 
husbandry; entomology. 

Chemistry; bacteriology; fertllizPrs; agronomy; horticulture 

l
>lant hreedlng ond sdoctlon; diseases of plants; animal bus: 
,andry; poultry experiments; dairying; entomology; lrrl· 

gallon. 
Ch<'mlstry: m<'teorology; fr•rtlll1.t•rs; horticulture; foro:;try; poul

try cx
1
>1•riments: plant dlscoso.s; agronomy; nnlnrnl husnnndry; 

dairying. 
Penn,ylvanln (Nutrition Iru;tltute), 

Stat~• Colleg,,; 
ll. P. Armsby .. . . . . . . . . . . . . . . . . • . . Anilnal nutrition. 

Porto Rico, Mnyaguez: 
D. \\'. Yay o ••.• . ............... . 

Rhode Islnnd, Kingston: 
ll. J. \\' hl'eler .....•................ 

South Carolina, C!Pmson College: 
J.N.Horppr. ..................... . 

South 'Dakota, Brookings: 
J. \\'. \\.ihon ...................... . 

Tennrssec, Knoxvllle: 
I1 .\. ~1ori.;'.\ll .... .................. 

'l'exi\.~, Collegt• Station: 
JI. H. llarrlngton., ............... . 

Utah, Lol(on: 
I-. D Boll -............ --......... . 

Yennont, Burlington: 
J . L. lllll~ ........... . ............. . 

Agronomy; plant introductions; plant breeding; horticulture: 
fn1it ltnndllng and shipment: cltemlstry: entomology: plant 
dl~eu.scs; animal husbandry: coffee Investigation:;. 

Chemistry; meteoroloi:r: soUs; analysis nnd lnspcctlon of fertll
lzrrs and frt'dlng stulls: agronomy: hortlcultun•; poultry ex-
p1•riments. 

Chemistry; onalysls and control offl'rtlllzN'S: hotany; agronomy; 
borticultuw: plant brC<'1llni:; diseases of plants; animal hus
bandry: dairying; veterinary sch•uce; <•ntomology. 

Cbrmistry; liotauy; agronomy: horticultuw: plunt brccdini:: 
dlsra:;cs of plonts ond anlmals; 1111!.mal husbondry: entomol-
ogy; doirylng. 

Chrmlstrv; soil ln\'estll(atlons: Lnspc,ctlon of fertilizers: ogron
omy: Jiortlculture; plant br,oedill!:; soeds: we<•ds; diseases of 
plonts and animals; onhnal husbandry; 11oullry lnvcst1go
tlons; opicultun•; dairying; rntomology. 

<;brmlstry; botany ond mycoloi:y; agronomy; bortlculturo; 
pll\nt hreedlnl(: nnhnal husbnndrr : diseases of anitnals: ,•nto· 
mology; irrigation; seed testing; foed Inspection. 

ChPmlstry; agronomy; hortlculturu: diseases of plants and anl
m,1ls; aninrnl husbondry; dairying; poultry expcrime11ts; t•n• 
tomology; Irrigation: arid forming. 

ChNnlstry: botany: l>ncterlology; analysis oml control of frrtll
izers nnd feeding stutls: inspection of creanwry gla..-.swaro: 
ai:ronomy: horticulture; Stat,• nursery for forest-tree s,-edllngs; 
diseases of plonts: nnimal husba11dry; dairying. 

Ylrglnla (College), Blacksburg: s \\' Fl<•tchrr ... _ .... : .. . . . . . . . . Cb<•mlstry; hlology; lll!fOllOmy: hortlclf11turo: Jd,lant11 brec~ing1: hackrlology; mycoloi.•y; annlysi-i of oods an so s; nmma 
husbnndry: veterlnnn- sclNICf'; dairying: entomology; cl<lt•r 
and vlnegnr mnklni:: lermunts. 

\'lrglnla (Truck), Norfolk: 1. C. J ohusou 11.. . . . • . . .. . . • . . . . Br,icdinl!, dlseOSt'S, fl>rtlllzcr r,•qull'('mcnts. and l~"'<'l pests of 
truck crops. 

o Special agf'nt lu charge. b SupNlntcndl'nt. 
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.igrir-ulfural erpcriment stations of the United Stales, their 
principal lines of work-Continued. 

locations, directors, and 

l:>ta.tion, location, 11J1d d1rector. Principal lines of work. 

,v a.sWDgton, Pullman: 
R. ,r That.cher.................... Chemistry; botany; bacteriology; agronomy; horticulture; plant 

breeding; diseases of plants; animal husbandry; vetennary 
science; dairying; entomology; Irrigation; dry farming. 

\Ye:;t \'irglnla, ;\forgantown: 
J. n. Swwart. . . . . . . . . . . . . . . . . Chemistry; effect of pressure in the preservation of fruits, vege-

'\Vihconsln, Madison 
H. L. RuSSPII ... 

tables, and milk; artificial fLication of atmospheric nitrogen· 
analysis and control of fertilizers; inspection of orchards and 
nurseries; agronomy; horticulture; diseases of plants and ani
mals; animal husbandry; dairying; poultry e:-.--periments; en-
tomology. 

Chemistry; bacteriology; agronomy; tobacco and cranberry cul
ture; horticulture; plant breeding; anJmal husbandry; dairy
ing; irrigation, drainage, and agricultural engineering. 

"'yomlng, Laramie: 
J. D. Towar ...... . ................ . Chemistry; mycology; botany; meteorology; soils; range im

provement; fertilizers; agronomy; plant selection; food anal
ysis; animal husbandry; wool investigations; irrigation. 

ASSOCIATION OF AMERICAN AGRICULTURAL COLLEGES AND 
EXPERIMENT STATIONS. 

President, 1-f. A. Scovell, director of Kentucky Experiment Station, Lexington, 
Ky.; secretary-treasurer, J. L. Hills, director of Vermont Experiment Station, Bur
lington, \'t. 

OFFICIALS IN CHARGE OF FARMERS' INSTITUTES. 

Farmers' Institute Specialist, D epartment of Agriculture, 

JOHN HAMILTON, Washington, Distriet of Columbia. 

State or Territory. 

Alabama .............. . 

Alo.ska .... . ........... . 
Arizona ..... . ......... . 
Arkansas ............. . 
California ............. . 

Colorado ............ . . . 
Connecticut ........... . 

Dr•laware ............. . 
Jrlorlda ............... . 
Goorgla ............... . 
Ha,vnli ............... . 
Idaho. . . . ............ . 
Illinois ................ . 
Indiana ............... . 
Iowa .................. . 
Kansas ............... . 
Kentucky ............. . 
Louisiana ............. . 
Main<>.. . . . . ......... . 
Maryland .... . ........ . 
Massachusetts ........ . 
Michigan .............. . 
Minnesota ............ . 
Mississippi ............ . 
MisSourl. ............. . 
Montana .............. . 

Nebraska ............. . 
Nevada ............... . 

State superintendents. 

Name of official. 

C. A. Cary, Alabama Polytechnic Institute .... ,. 
Thomas M. Ca.mp bell, Farmers' Cooperative Dem-

onstration Work. 
C. C. Georgeson, Agricultural E=ft. Station ..... . 
R. W. Clothier, Supt. of Farmers Institutes .... . 
C. F. Adams, Agricultural Expt. Station ........ . 
W. T. Clarke, Supt. of Farmers' Institutes ...... . 
J. B. Neff, Conductor of Farmers' Institutes ..... . 
H. M. Cottrell, Director of Farmers' Institutes ... . 
Jas. F. Brown, Secretary Board of Agriculture .. . 
J. G. Schwi.nk, jr., Secretary Dairymen's Assn .. . 
H. C. C. Miles, Secretary PomologieaJ Society ... . 
\Vesley \Vebb, Secretary Board of Agriculture ... . 
P. II. ·Rolfs, Director Agricultural Expt. Station. 
A. M. Soule, President Colle~e of Agriculture ..... 
\Vm. Welnnch,jr., Secretary Farmers' Institutes. 
JI. T. French,. Agricultural Expt. S~tion ....... . 
Frank ll. Hau, Supt. Farmers Institutes ...... . . 
W. C. Latta, Prof. Agriculture, Purdue University. 
J . C. Simpson, Secretary Board of Agriculture ... . 
J. R. Miller, Supt. Farmers' Institutes .......... . 
M. C. Rankin, Commissioner of Agriculture .. : .. . 
Charles Schuler, Commissioner of Agriculture ... . 
A. W. Gilman, Commissioner of Agriculture .... . 
W. L. Amoss, Director of Farmers' Institutes ... . 
J. L. Ellsworth, Secretary Board of Agriculture .. 
L. R. Taft, Supt. of Farmers' Institutes ......... . 
A. D. \Vllson, Director Fanners' Institutes ...... . 
E. R. Lloyd, Director of Farmers' Institutes .... . 
Geo. B. Ellis, Secretary Board of Agriculture .... . 
F. B. Llnfteld, Agricultural Expt. Station ...... . 
F. S. Cooley, Supt. of Farmers' Institutes ...... . 
Val. Keyser, Supt. Farmers' Institutes ......... . 
J. E . Stubbs, Nevada State University! ......... . 

Post-office. 

Auburn. 
Tuskegee Institute. 

Sitka. 
Tucson. 
Fayetteville. 
Berkeley. 
Anaheim. 
Fort Collins 
N. Stonington. 
Meriden. 
Milford. 
Dover. 
Gainesville. 
Athens. 
Box 583, llonolulu. 
Moscow. 
Aurora. 
Lafayette. 
Des Moines. 
:Manhattan. 
Frankfort. 
Baton Rouge. 
Augusta. 
Benson. 
Boston. 
East La.using. 
St. Anthony Park. 
Agricultural College. 
Columbia. 
Bozeman. 

Do. 
Lincoln. 
Reno. 
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State or Tl'rritory. 

New Hampshire ...... . 
New Jersey ........... . 
New Mexico .... .. .. .. . 
New York ...... ...... . 
North Carolina ........ . 
North Dakota ......... . 
Ohio .................. . 

Oklahoma ............ . 
Oregon ................ . 
Pennsyl,anin ......... . 
Porto H lco ............ . 
Rhode Island ........ .. 
Sou th f'arollnn ........ . 
South Dakota ......... . 
Tt•ll nC'SS<'<' ............. . 
Texas ............ .. .. . . 
U lnh .................. . 

\'ermont .............. . 
Ylrgfnla ............... . 
\V ashlngton .......... . 

,vest V lrglnh ......... . 
,v lsconsln. . . . . . . . . . . . 
Wyon1lng ............. . 

Slate su pt:ri nllndenls-Con tinued. 

Na1ne of official. Post-office. 

N. J. Bach<'lder, Secretary Board of Aplculture .. Concord. 
Franklin Dye, Secretary Board of Agriculture.... Trenton. 
J. D. Tinsley, Supt. Farmers' Institutes ......... Agricultural College. 
R. A. Pearson, C'ommissloner of Agriculture ..... Albany. 
,v. A. C:raham, Commissioner of Agriculture ..... Raleigh. 
T. A. Uo,·erstad, Supt. of Farmers' Institutes .... Fargo. 
A. P. Sandles, Secretary State Board of Agricul- Columbus. 

ture. I 
T. ~- Jeffords, Supt. of Fanners' Institutes... . .. Guthrir. 
J. \\ lthyco1nbe, Agricultural Expt. Station ...... f'orvalll~. 
A. L. Mnrtlo, Deputy secretary of Agriculture.... Harrisburg. 
D. \\'.May, Agricultural Experiment Station.... ~fayaguez. 
John J. Dunn, Seeretary Board of Agriculture.... Providence. 
D. N. Barrow, Professor of Agriculture........... Clemson College. 
A. E. Chamberlain, Supt. of Farmers' Iostltutcs. Drookini,-s. 
John Thompson, Commissioner of Agriculture... . ::,..osh,We. 
Ed. R. Kone, Commissioner of Agriculture....... A us tin. 
Lewis A. Merrill, Superintendent of Farmers' In- Jl2 securitv and Trust Buil1l-

stltutes. ing, Salt"Lake City. 
0. L . .Mnrtin, Commissioner of Agriculture....... Plainfield. 
o. \\'. Koiner, Commissioner of Agriculture.. .. .. Richmond. 
R. ,v. 'T'hatcber, Acting Supt. Farm. lni;tltutes .. Pullman. 
O. M. Olson, Deputy Supt. Farm. Institutes..... Po. 
J.B. Garvin, Secretary State Board of Agriculture. Cbarle.<ston. 
G. B. McKt•rrow, Director Farmers' Institutes ... Madison. 
J. D. Towar, Director Agricultural Expt. Station.I Laramie. 

AMERICAN ASSOCIATION OF FARMERS' INSTITUTE WORKERS. 

President, J. L. Ellsworth, Secretary State Board of Agriculture, Boston, 1fas:s.; 
secretary-treasurer, John Hamilton, Farmers' Institute Specialist, U. S. Department 
of Agriculture, "\\'a:.-:hington, l). C. 

STATISTICS OF FARMERS' INSTITUTES . 

Farmers' institutes were held during the year ended June 30, 1908, in all of the 
States and Territories excepting Alaska, Louisiana, Nevada, Ok}qhoma, and Porto 
Rico. The following table gives a summary of the ,vork of the year: 

Statistics of farmers' institutes for season ended June SO, 1908 

State or Territory. Total. 

MCl'tlngs. Funds appropriated for Report of pro-
lnstitu tes. ceedlngs. 

---,----,----i Speak-
1 
___________ 

1 
__ 

One 
day. 

ers on 
Two Total State 
days attend- force. Yenr ended Year ended 

or ance. June 30, 100'-. June 30, 1909. 
Pub- C . 

llshed opies. 

I more. j 
-------1---1------1----1---1- - __ , ____ _ ------
Alabama .......... 40 40 . . . . . . . 8,844 14 $1,000.00 Sl,000.00 . ....... . ....... 
Arizona .......... . S6 56 . . . . . .. . 2,6i3 3 1,745.00 ((I) . ... -.. . ... -... 
Arkansas .......... 56 50 6 5,500 I 6 l, 500. 00 1,500.00 Yes .. 12,500 
California ......... 88 49 39 27,912 36 S,000.00 6,000.00 . ....... . ....... 
Coloratlo .......... 126 118 8 38, o3o I 21 i, i24.46 5,000.00 . . . . . -. .. ......... 
Connectlcu t. ...... 25 24 1 3,700 54 1, 700.00 1,500.00 . . . . . . .. -.... - .. 
Delaware .......... 19 14 5 4,905 9 725.00 600.00 Yes .• 5,000 
Florida ............ 26 23 3 3,316 14 2,500.00 3,000.00 , .... ..... .... .. 
Oeorgln .......... . 40 38 •) 12,000 14 4, ooo. 00 4,000.00 ......... · •• · .. - (a) ....... I._ •••••• Hawaii. ........... 4 4 . ....... 150 (a) 74.49 
Idaho ........... .. 12 2 10 5,650 10 1,000.00 1,000. 00 ................ 
IJ!lnob .......... .. 108 . ...... 108 122,523 91 29,540.00 7,05000 Yes .. 20,000 
Indlano. .......... . 321 161 160 195,912 49 18,000.00 10,000.00 Yrs .. 1,000 
Iowa .............. 75 . .. . . . . . 75 75,000 16 7,954.98 6,000.00 . . . . . . . . ....... 
Kansas ....... . .... 176 111 65 33,(lll4 34 6,495.51 (i,000. 00 . . . . . . .. ......... 
Kentucky .. ... ..•• 132 4 128 21,690 22 8,982.85 13,000.00 Yes .. 25.000 
Maine ...........•. 50 50 . .... .. . 14,143 25 3,000.00 3,000.00 Yr~ .. tl, 000 

Maryland ......... 41 21 20 8,903 9 6,000.00 t\, 000 00 . . . . . . . ........ .. 
Ma~acbu~etts .... . 127 127 . . .. . . . . 18,412 58 4, 000. 00 4,000.00 - .. -.. . ....... 
Mlchlito.n ... . ...... 326 248 i8 121,651 47 8,500.00 (a) y~,s .. 10,000 
Minnesota ......... ?~? 207 5 92,091 16 , 20,454.50 18,000.00 Yt•s .. 35,000 _,_ 

a No report. 
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-Statistics of farmers' institutes for season ended June SO, 1908-OonLinued. 

Meetings. FUDds appropriated for Report of pro-
institutes. ceedings. 

Speak-

Slate or 'Territory. Total. ers on 

I Two Total State 
• One days force. Year ended Year euded Pub-

I day. or attend- June 30, 1908.

1 

JUDe30, 1909. llshed. Coples. 

I more. ance. 

' I 

:Mbsissippi .•...... 129 124 5 28,910 23 S5,000.oo 85,000.00 Yes .. 1 10,000 
J\f bsourt. .......... 250 150 lOU 40,000 23 5,000.00 (a) . .... .. . ....... 
Mon tann .......... I i2 66 6 12,293 22 i,500.00 i,500.00 Yes .. 6,000 
N, braska ......... 175 61 114 93,824 44 13,617.68 10,000.00 Yes .. 2,000 
Nt::\\' HamJbhlre ... 16 16 --····· 2,500 16 1,000.00 (a) Yes .. 1,500 
New Jcrsev ........ 37 30 7 10,154 12 2,500.00 8,000.00 Yes .. 6,000 
K ""' Mexico ....... I 50 47 3 3,685 11 1,425.00 800.00 - .... .. . .... - .. 
N 1•,,· York ........ I 307 1-12 165 149, 418 61 25,000.00 25,000.00 Yes .. 5,000 
North Carolina .... 194 19-1 . ..... - 52,978 33 7,500.00 (a) Yes .. 30,000 
Nor1h Dakota ..... 90 ol 9 38,000 7 6,721.65 6,000.00 Yes .. 10. 000 
Ohio .............. 298 . ...... 298 461,515 61 23,986.15 22,000.00 Yes .. 20,000 
Orei!On. . . . . . . . . . . 32 30 2 7,500 6 2,500.00 2,500.00 . ...... . ....... 
P.:nnsy I ,·ania ...... 

1 
21; 36 181 145,353 73 23,000.00 23,000.00 Yes .. 8,000 

l{hodc bland •.. ... 15 I 15 ....... 1,800 16 125.00 (0) . ...... 2,500 
South Carolina ... · j 40 39 1 13,392 10 2,000.00 750.00 ..... -. . ....... 
South Dakota ..... 86 29 57 43,560 8 7,000.00 7,000.00 ...... . . ....... 
T .. une;;see ......... 8-1 81 3 18,915 17 5,000.00 5,000.00 Yes .. 1,350 
•re::t•!.!; ............. 36 36 . . . . . . . (a) 10 382.25 (a) . ...... . ....... 
lit.ah .......... .... 25 4 21 26,926 18 3,485.32 2,500.00 Yes .. 10,000 
V,·rrnont ... . ...... 2~ 28 I. ...... 5,160 13 5,000.00 (a) Yes .. 4, 000 
\irj!'inian ..................... . ....... . . . . . . . . . . . ....... . . . . . . . . . . . . . . . ............. • • 4 •••• . ....... 
\\'a.shington....... 78 57 I 21 15,346 18 5,000.00 5,000.00 Yes .. 1,000 
\V l'Sl Virginia...... 112 12 100 16,748 27 5,644.41 . . . . . . . . . . . . . . . . ... .. .... .... 
\\'isconsin......... 141 -17 I 94 89,244 24 20,000.00 20,000.00 Yes .. 60,000 
W'yorning......... 11 6 6 3,359 13 1,000.00 1,000.00 Yes .. 6,000 

' • 
Total. ....... 4,643 2,;3711,906 12,098,268 1,104 1 322,284.25 1 218,300.00 l·······i 297,850 

o No report. 

STATE OFFICIALS IN CHARGE OF AGRICULTURE.a 

C'ommissioncrs of Agriculture. b 

Stnte or Territory. 

Alahama . ............. . 
Arkansas ............. . 
Florida ............... . 
Geori;rla ............... . 
Idaho •............ ..... 
KP11_tt_1rk-y ............. . 
Louisiana ............. . 
\l:lin<' ................. . 
Man lau<l •............. 
Mi~sissippi. ........... . 
:\loutana.. . .......... . 
~ ew '-fri:ico .......... . 
NP'.V York ............ . 
North Carolina .. ...... . 
North Dakota ......... . 
l'ennsyh·ania ......... . 
l'h llipplnr Islands .. .. . 
Porto Rico ........... . 
South C'arolina .. ...... . 
Ten0PSSee.. . . . ...... . 
Te,as ................ . 
Vem10nt. ............. . 
Virginia ..... .......... . 
w u.shington ..... ...... . 

Name of official. Post-office. 

J. A. Wilkinson . . . ........ ............................. Montgomery. 
Guv B. Tucker ......... ............................... Little Rock. 
B. E. McLin ........................................ ... Tallahassee. 
T. G. Hudson .......................... ................ Atlanta. 

{l~cf.hR~ii{(~~~~•- ~~~~!~~'.~~:~·-~~ !~~~~~1~.~•. ~~~:::: ~~!;ekfort. 
Charles Schuler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Baton Rouge. 
A. W. Gilman. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Augusta. 
1V. Frank Hines.................. . .. .................. Baltimore. 
II. E. Blakeslee .. ...................................... Jackson. 
Joo. JI. Hall. ....... . .................................. Helena. 
Nathan Jaffa, secretary of state .......... . .. .. ... ...... ·I Santa. Fo. 
Raymond A. Pearson.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Albany. 
\V. A. Graham. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R alelgh . 
\Y. C. Gilbreath........................................ Bismarck. 
N. B . Critchfield, secretary of agriculture..... . . . . . . . . . Harrisburg. 
G. E. Nesom, director of agriculture.................... Manila. 
Lat1rance II. Grahame, com.missioner of the interior..... San Juan. 
E. J. \Vatson. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Columbia. 
John Thompson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Nash ville. 
Ed. R. Kone . .. . . ........... ............. .. ........ . ... Austin. 
0. L. Martin. ......... ... .............................. P lainfield. 
Geo. \V . Koiner............. ..................... ... . . . Richn1ond. 
Sam II. Nichols, secretary of state. . . . . . . . . . . . . . . . . . . . . . 0 lympla. 

o OffiC'inls of Territories and island dependencies arc included. So far as learned, Arizona, New Mexico 
and Utah have no state official charged with agrlcultural interests, but leUers addressed to the secretary 
of state will receive attention. 

1, Some of these officials have not the title of com.missioner, but those given with their names. 
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Secretaries of State Boards of Agriculture. 

State or Territory. I Name of official. Post-office. 

---- - 1------------1-----
Californla. . . . . . . . . . . . . . J. A. FUcher .............. . .......................... . . 
Colorado......... . . . . . . A. M. IIawlcy ........................................ . 
Connecticut ....... . .... J. F. B rown .......................................... . 
Delaware.............. \>Vesley \Vebb ......................................... . 
Jlawall................ .Marston Campbell .................................... . 
Illinois ................. J. K. Dirklrson ....................................... . 
Indiana ................ ; Chns. Downing ............................ · ......... .. . 
Iowa. . . . . . . . . . . . . . . . . . . J. C. Sln1pson ......................................... . 
ICansas..... . . . . . . . . . . . F. D. Coburn ......................................... . 
ICentucky.............. Perry M. Shy ............................ . .......... .. . 
Louisiana. . . . . . . . . . . . . . E uii:ene Jastremski .................................... . 
Maryland. . . . . . . . . . . . . . A. F. Trappe .............................. . .......... . 
Massachusetts ......... ·I J. L. Ellsworth ....................................... . 
Michigan............... Addison M. Brown ................................... . 
:Minnesota ......... , ... C. N. Cosgrove, secretary state agricultural society .... . 
Missouri. . . . • . . . . . . . . . . George B. Ellis ....................................... . 
Nchraska .............. \V. R. h{cllor ......................................... . 
Nevada................ Louis Bevier .......................................... . 
New Jiampshire. . . . . . . N. J. Bachelder ........................................ . 
New Jersey. . . . . . . . . . . . Franklin Dye ......................................... . 
North Carolina......... Elias Carr, Secretary .................................. . 
Ohio ................... A. P.Sandles ......................................... . 
Oklahoma... . . . . . . . . . . Chas. F. Barrett ..... ... . ............................. . 
Oregon................. F. A. Welch .......................................... . 
R hode Island.......... John J. Dunn ......................................... . 
South Dakota.......... C. N. Mclh•alne ....................................... . 
West Virginia.......... J. B. Garvin .......................................... . 
"\Vlsconsln ............ . J ohn M. True ................ . ...................... .. . 
~ r yomlng. . . . . . . . . . . . . . C. T. J oh.nston, state engineer .. ....................... . 

Sacramen~o. 
Fort Collins. 
North Stonington. 
Dover. 
Jlonolulu. 
Springfield. 
I ndianapolis. 
Des Mofnes. 
Topeka. 
Frankfort. 
Baton Rouge. 
Baltimore. 
Boston. 
East Lansing. 
St. Paul. 
Columbia. 
Lincoln. 
Carson City. 
Concord. 
Trenton. 
Raleigh. 
Columbus. 
Guthrie. 
Salem. 
Proyldence. 
Huron. 
Charleston. 
Madison. 
Cheyenne. 

D~IRY ASSOCIATIONS, INTERNATIONAL AND NATIONAL. 

Name of organization. 

I nternational Milk Dealers' Association. 
Association of State and National Food 

and Dairy Departments. 
Association or Inspectors and Instruct

ors of the National and State Dairy 
and Food Departments. 

0 fficlal Dairy Instructors' Association .. 
National Dalry Union ................ . 
National Dairy Show Association ...... . 
National Creamery Buttermakers' As-

sociation. . 
American Association or Medical Milk 

Commissions. 
Certified Milk Producers' Association 

of America. 

Secretary. 

B. D. White .......... . 
R. M. Allen ........... . 

D. D. "'bite .......... . 

C. B. Lane ............ . 
Chas. Y. Knight ...... . 
E . Sudendorf. ........ . 
S. 13. Shilling .. .. ..... . 

Otto P. Geier ......... . 

R. A. Pearson ........ . 

Post-office. 

Dept.. of Agriculture, \Vashington. 
Lexington, Ky. 

Dept .. or Agriculture, ,vashington. 

Do. 
154 Lake street, Chicago Ill. 
154 " ' nshington street, Chlrago, 111. 
154 Lake strce.t, Chicago, Ill. 

124 Garfield place, Cincinnati, Ohio. 

Capitol, Albany, N. Y. 

AMERICAN NATIONAL LIVE STOCK ASSOCIATION. 

President, II . A. Jastro, Bakersfield, Cal. ; secretary, T. V..'. Tomlinson, Don Y<"l', 

Colo. 
AMERICAN ASSOCIATION OF LIVE STOCK HERDBOOK 

SECRETARIES. 

President, C. R. Thomas, Kansas City, ivio.; secretary, Charles F. 1iifills, Spring

field, Ill. 
NATIONAL WOOL GROWERS' ASSOCIATION. 

President, Fred W. Gooding, Shoshone, Idaho; secretary, George S. "\"\
1

alker, Chey

enne, \Vyo. 

THE OORN-BELT MEAT PRODUCERS' ASSOCIATION. 

President, A. Sykes, Buckingham, Iowa; secretary, II . C'. "'allace, Des lvloines, 

I owa. 
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PROTECTION AGAINST CONTAGION FROM FOREIGN CATTLE. 

An act of Congress of August 28, 1894, prohibits the importation of cattle and cattle 
bide::1, but by the act of !llarch 2, 1895, making appropriations for the Department of 
.Agriculture, it is provided that the prohibition may be suspended by the President 
whenever the Secretary of Agricultw·e shall certify to the President what count,ries 
ur part~ of counlries are free from contagious or infectious diseases of domestic animals. 
The President, bv proclamation of November 8, 1895, lifted the embargo \Vith reference 
to X,1rway, Swecten, Ilolland, Great Britain, Ireland, the Channel Islands, and the 
countriec. of ~ orth, Central, and South America so as to admit cattle under sanitary 
rPgulat,ions prescribed by the Secretary of Agriculture; also, from all countries so as to 
ndmit hides under regulations prescribed by the Secretary of the Treasury. 

STOCK BREEDERS' ASSOCIATIONS.a 

1\'amcs and addresses of stock breeders' association secretaries, with breeds and numbers of 
registered lii•e stock in the United States June SO, 1908. 

CATTLE. 

Breed. Secretary. Post-office. 

I 
\herdeen Angus ....... Chas. Gray . .. ......... Union Stock Yards, 

I 
Chicago, 111. 

\.)·rshire ............... C. M. Winslow ........ Brandon, Vt .......... . 
D1l\'on ................. ' L. P. Sisson ........... I Newark, Ohio ......... . 
I>utch Belted ......... ·I Il. P. Richards ........ 1 Easton, Pa ... ......... . 
<,alloway .............. R. "'· Brown .. ... .... Union Stock Yards, 

I 
Chicago, Ill. 

GuernsPY .............. Wm. II. Caldwell ..... Peterboro, N. R ....... . 
Hereford. . ............. C. R. Thomas......... 2'25 ,v. 12th street, Kan

sas C'ity. Mo. 
Holstein Friesian....... F. L. Houghton....... Brattleboro, \' t ........ . 
Jersey ........... . ...... J. J. llemingway ...... 8 ,v. litb street, New 

I 
York City. 

Polled Durham ........ J. R. Martz ........... GreenYille. Ohio ....... . 
Shorthorn.............. J. \Y. Groves.......... Union Stock Yards, 

I 
Chicago, Ill. 

Su~ex ..... . . . ....... .'. Overton Lea . . ........ Nasllville, Tenn ....... . 
Swiss ( Browo) . ... ..... C. D. Nixon ........... Owego. N. Y .......... . 
Red Polled ............. , ll .• \. Martin.......... Gotham, \Vis .......... . 

Number registered. 

Male. I Female. Total. 

4o, 836 I 65,526 106,362 

10,864 23,175 34,039 
8,419 14,335 2'2, 754 

685 1,488 2,li3 
14,191 19,030 32,221 

13,371 24,782 38,153 
(b) (b) 296,391 

56,555 
80,719 

115,696 
217,146 

172,251 
297,865 

7,335 9,173 16,508 
299,000 457,903 756,903 

88 196 284 
2,654 3,842 6,496 

17,678 28,648 46,326 

a l!nder the provisions of paragraph 473 of the act of July 24, 1897, amended March 3. H)03, any animal 
imported specially !or breeding purposes by a citizen of the United States shall be admitted free, pro
Yi<kd tho.t no such animal shall be admitted free unless pure bred, of a recognized breed, and duly regis
tered in the hook of record established for that breed. Tb.e Secretary of the Treasury, upon the advice 
of tho Secrl'tary of Agriculture, issued, July 11, 1906, regulations for the importation of animals under 
this law and designated the recognized breeds and the books of record established for these breeds. 

b Xo data. 
IIORSES. 

Cleveland Bay ......... l R. P. Stericker ........ 
1 

80 Chestnut avenue, 
, . . I " '.est Orange, N; J. 

Clydesdale ............. R. B. Og1lv1e ......... Un1on Stock Yards, 

I 
Chicago, Ill. 

Col\ch, French (Regis- Chas. C. Glenn ........ Columbus, Ohio ....... . 
\l'f ). 

Coach, French (Society) Duncan E. ,vmet ..... :Maple avenue and Har-

Coach, G<'rman ........ . 
Draft, Belgian .... . .... . 
Draft, French ......... . 
Hackney .............. . 

Morgan . . . . . . .... . 
l'crchrron ( Society J ..•• 

Perchcrou (Register) ... 
l'ercheron (Company) .. 
Saddle Ilorse .......... . 
Shetland Pony ........ . 
Shiro . ....... . . . ...... . 
Suffolk .......... . .... . 
Thorough bred .... .. .. . 

• 

J. Crouch ............ . 
J. D. Conner. j r ...... . 
C. E. Stubbs ......... . 

rison st., Oak Park, DI. 
Lafayette. Ind ......... . 
" "a.bash, Ind ........... . 
Fairfield, Iowa ........ . 

Gurney C. Gue ....... . 308 \\' . 97th st., New 
York, N. Y. 

T. E. Boyce ........... Middlebury. Vt ........ . 
Geo. \Y. Stubblefield.. Union Stock Yards , 

I Chicago, Ill. 
C'bas. C. Glenn ........ Columbus, Ohio ....... . 
John,\. Forney ....... Plainfield, Ohio ..... . . . 
I. B. Nall... . ......... LouisYille, Ky ........ . 
Mortimer Levering.... Lafayette, Incl ........ . 
Chas. Burgess......... \Yenona, Ill. .......... . 
Alex. Galbraith ....... I Janesville, \Vis ........ . 
\Y. II. Rowe.......... 571 Fifth avenue, New 

York, N. Y. 

a No data . 

1,270 

(a) 

284 

2,254 

2,341 
3,261 

10,630 
1,099 

5,521 
6,693 

1,177 
1,498 
3,303 
2,933 
7,105 

206 
(a ) 

527 

11 

741 

325 
643 

6,476 
2,001 

1,790 
6,8,3 

6,,
-0 

1,103 
4,925 
4,448 
2, 7'.?4 

148 
(a) 

1, 797 

13,783 

295 

2,995 

2,666 
3,904 

17,106 
3,100 

7,311 
13,566 

1,802 
1,601 
8,228 
7,381 
9,829 

354 
53, 712 
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.J.Ya,ncs a
1
1<l add~csscs o( stock br~cdcrs' _association SLcrctaries, with breeds and numbers of 

rcgtslcri:d h1·c stock tit U,uttd States Ju tit. 30, 7908-Continued. 

llORSES-Contlnned. 

nn·tJ<l. s,,crctary. 

__ -ii-
Post-olllc<'. I ___ \ _ 

•rrotlt•r .\nwrkan •...• • 1

1 

\V. JI. Knight. .. • .• . · \ 35~ 1)1 .,rhoru stn·Pt 
Chh-ngo, 111. ' I 

\\'1•lsh l'ony . ...... .... John .\ll•xnmkr . . .. ... .Auror,,, 111. ... . .. . . .. .. 

Numhcr rt?gisterl.'<l, 

- ~ - . 

~nlo. Fr.male. I Total. 
j 

-is, s22 I }li.1,2~3 '.?13, 10.3 

13 20 33 
l , 7f~ 2.700 

J:.u·ks ancl jcnn,•ts . •.. .. J . \\' .Jones • . •. . .. . ••. 
1 

C.:olun1bla, 'fcnn ... .... . • - ___ ________ .,;._ ___ .,!_ __ _ 
l , 012 I 

I 

Clwvlot • •.. . . .. . ...• • .. 
Cot swoltl ........... . .. 
Dorset Horn ..... . . ... . 

F. E. Dnwlry .. . .. .. .. 
F . \\' . Ilurcllng.. .. .. . 
J . E. \Vlng ........... . 
Comfort A. T,·ler .. .• . 
A. J. Temple: ..... .. . 
Bl•rt Smith ..... . ...•. 
Beulah)[. ~IcDowell . 
J.B. Johnson ...... . .. 

F .iyette,·IUe, ~. Y .... .. 1 
\Vaukcsha, \V Is .. • ..•. • 
~!l-chunicsburg, Ohio .. · 1 
Col,1\1 at(r. ~tich ..•• .•. . 
Cnrn«-'ron, Ill. . . ..... . .. . 
Churloth'. )I ich ... . . .. . . 
Con ton, Ohio . .. . . •. ... . 
248 \\'. Pike street, 

(a ) 
(Cl) 
2,175 
i , 178 
4, li..'18 
i, 42t, 
(a) 
;, 12G 

(a) 
(a) 
5,~l~•i 

11;,lS}J 
ti, 970 

10, 5li(l 
{II) 

12,153 

llumpshlre Down •. .. .. 
Ll•lccs ter . . . .. ..... .. •. . 
Lincoln •.. .. .. • . .• .• ... 
Merino ( l)elnim• ) ....• .. 
Merino ( Uelninc) . • ..... Canonsburi:. Po. 
Mcr~no (French); •.. . .. 1?'"1fht Lincoln ..... . . ~fllforcl C'cntcr_. Ohio.... (a) (") 
M(•nno (Germnn) ..... . E. ~- Bnll ... . ........ Ann Arbor, Mich....... 212 2!11 
~inino (Spanish ) . .. . .. .. ... do ........ . . .. . .. ... .. . do.. . . .. . ... .. 12, :;95 3i, 8-15 
Ml'riuo (Spnnlsh) . ..... \VllSlcy Illshop ..... . .. R. F. D. 1. Ddawnr", . .................. . 

Ohio. {a) 
l:.!3,000 

(0 ) 

(a) 
lil,000 

(a) 
Hnmllton. Ohio .•.. .. .. 
!_,11fayrt It•, J nd ...... . . . 
sprlngflcld. 111. .. •• • •• • • 

j 

Oxford Down .... . . . . • . 
Shropshire ... .. .. . . .. .. 
Southdown ..• •. . • . .... 

\\' . . \ . Shafor ....... . . 
Mortlm1•r J,ev1>rlnJ.( ... . 
Frank S. Sprlngl'r ... .. 

11 , ~4.5 
12, !190 
I I titi7 

2·1 , 291 
11, Lti7 
li,99'2 
10,9i5 
19, 2i9 

4i, l\!13 
503 

50, •l:t0 
112')3, 123 

4 ... -?7 -, , _ 
29-1, coo 
23,057 

a No dato. 
h Total of onimnls r,•gistcr,1d In tho Y,•rmont, ~PW York, an.J Ohio ?,lf'rino r•!,!;lstcrs. 

Berk shin• .. . . .. ....... . 
I 'hcshlrc ..... .. •... .. . . 
Ch!' st«-' r Ohio Im• 

prov1-d. 
Duroc Jersey ( ,\merl-

can). 
nuroc Jcrsev (Notional ) 
II nm p sh l v c (Thin 

Rind). 
Poland Chin:\ (Amcrl

cnn ). 
Poland Chin;, (~n-

t\0011! ). 
Polnnd Chim\ (St11nd-

ord ). 
Pohind Chino. (South• 

Wt,.S h•nl ) . 
·ro1n worth ..... ....... . 

JlUl~S. 

I 
Fronk S. Springer.... . Sprlngfiel.J, 111 .••.•.•.. 
Ed . S. Hill..... .. ... .. Fn:~\'llh. :::-- . Y .... .. . . . 
J.C. Hiles .......... .. Cle\'elnnd, Ohio .... ... . 

•r. D. Pearson ... ... . .. Thorntown , In.J .... . . . . 

TI. C. Shl'ldon........ . Pl'orl3, Ill. . .. .. . . ..... . 
E. ('.Stone ... . ... . .. . ,\nnstroog, 111. ...... .. . 

\\'. )I. ~!cFaddl'n ... .. Union Stoek Ynrds, 
Chlc•aJ.(O, Ill. 

A. ~l. Brown........ . Drnwcr lti, \\' lnchcstcr, 
Ind 

neo. P. \\'ooclworth ... Maryville, Mo ...... ... . 

1I. P. \\'Uson. . . .. . .. . Go•l.'dl'll , Tenn . •. .. . . .. \ 

(a ) (a) 112, 0..-:0 
l. 321 2,i94 •I. 123 
(0) ( fJ) 21.353 

11,300 .,. 40!i _,' 3S, 711 

3!1, o:,o 9t,, [,()() 13.'i, 5/',0 
l,07b 2. -ltH J, 5ll2 

l,!l, 96!l 17:2. ·100 2·12, 3i I 

31,, :,00 bl, 000 lli, 500 

-Ill, 9iS 1''0 'l!)·~ 
• I • -

li0,270 

l 1•>-> ii!~0 

I 
") ...... , 

' -- - , I'._ 

(a ) ◄ , ;r,3 

( rJ) 7, !Y.?.2 

Yorkshlrt•.. ... . . ... .. . 

g_ !\.Doll. ....... . . .. \-\nn .\rhor, )llch . ....•• 
Harry n. Krum . . • • · ••, \Vhlle near l.nk1•, Mlnn.1 _____ ...:,_- - - ----~---I 

a ~o dotn . 

SANITARY OFFICERS IN CHARGE OF LIVE STOCK INTERESTS. 
- - - -

----
A lahnm,\ . . .• . . .. . .. 
• \rltona ... .•. . . .. •. 

Arkon~ns . .. •. . .• •• . 
l'allfornla • . . .. .• . .. 
C'oloruilo •..... •• . .. 

('onnt>Ct lcut .. ..... . 
Dl'laworc •.. .• ..... 

- -
011ldnl position. 

Notnr nnd post-ollk1•. 

C.- \ c:v. ,\uliurn- . .. ..... .. ..... l Stnte Ycll•rinu~ - - -
J. l>. ('arirr, l'n•~ott. ..... .... ... I ~et·rt•tnry li\'l•stock sanitary hoard . 
J. ('. ~orton, Phoenix . . . . • .. . . .. \'cterlnarla.11. 
J . \\'. l:enty, FovNtl'vlll«-' . .... . . ... I State \'ctl•rinorlo.n. 
Cbns. 1'.ennl.', Sacramento . . . . • • . . . . • . Uo. 
Cha'>. Ci. Lrunh, Dcnv!'r. . .. . . ...... 

1 
Stoll' vett•rlnnry surgl•on. 

L. B. SylYe ,tcr, Montt• \'h;tn........ . l'rc,IJcnt ::itnte board of stock Inspection 
cornmb,loners. 

n . 0 . . \ vrrlll, Tiartford. . .. . • . • .. . • • . I C'omml!lsioncr on dom!'stlc animals. 
C. I-'. Dnwson, Newark. . .. .. . .. .. .. I \'1•tcrln:1rlan. Delawarn .Al,!l'lc111t11ral EJt· perlnll.'nt Station, D1•lowarc ('ollP!!•'· 
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Sanitary ojiurs in charge of lire stock interests-Continued. 

Flml,J:i ... . ....... . 
11.-or.:111....... . .. 
11nwal1. ......... . 
[rlnho......... . - - • 
Illlnuls .......... . 

l)llllflll:'.I...... .. ... 
1<,,,n 
1,. n ns ..•....... 

Kt\nturln· •. 
Loulsl ,ni, .. 

Xame and post-office. 

1'. J. )fahaJiy, Jacksonville ........... . 
T. 11. Hudson. Atlanta ................ . 
Y .. \. ~or~nanl, Ilonolulu ............ . 
<:. E. ~ohlc-. Boise ................... .. 
J. )I. "'right, 1S27 \Vabash avenue, 

Chicago. 
\\. E. Sa,age, Springfield ............. . 

"'. E. C'oo,er. Indianapolis .......... . 
P. O. Koto. Des Moines .............. .. 
J n. Mercer. Topeka ................ .. 

I F. S. Schoenleber, Manhattan ......... . 
F. T. Eisenman, Louisville ........... . 
F. P. Flower, Baton Rouge .......... . 

Official position. 

Yeterinarian, State hoard of health. 
Commissioner of agriculture. 
Territorial veterinarian. 
State veterinarian. 

Do. 

Secretary State board of live-stock com-
1nissioners. 

State veterinarian. 
Do. 

LIYe stock sanitary c-ommissiont>r. 
Yeterinarian, experiment station. 
State veterinarian. 

~I fne ... 

Secretary and executive officer State Jive 
stock sanitary board . 

. .. .. F. 0. B!'al Bangor ................... · l 
I 

J ~ M. Deering, Sac? .................... I Board of cattle commissioners. 
I· . s. Adams, Bo,Hlolu ............... . 

Mnrylam.1. . . . . . . . F. H. )tackle, 91 '.? Cathedral street, Bal- I Chief veterinary inspector .. 

I 
tlmore. 

1 "·ad~ n, D. ~Varfiel<l, Baltimore ....... Secretary live-stock sanitary board. 
~Io: •ilChrn .-tts..... .-\usun l eler:;, State llou:;e, Boston.... Chief of cattle bureau, State board of agri

culture . 
.Michigan ........... 11. II. Hinds, Stanton .................. President State llve;stock sanitary com-

n1ission. 
C .. \. Tyler, Coldwater ................. Secretary State li,e-stock sanitary com 

mission. 

lllnno:sot \. ....... . 
"'. ~L 'Morris, Cass City ............... . 
Chas .• \. Nelson, Anoka .............. . 
S. lI. \\ ard, St. Pnul. ............... .. 

Ml slssippl. ....... . 
J.ll55<>nri. ......... . 

~lonl 1m.:i .. 

K ,•\>rnskn ......•. 
N"vudn .. ...... .. 
N,•w rlnmpshlre .. .. 
}\ t•W J ••11Ay ••• . •• 

James Lewis, .Agricultural College .... . 
D. r. Luckey, Columbia .............. . 
Geo. B. Ellis, Columhia .............. .. 
M. E. I~nowles, Helena ............... . 
" . G. Preuitt, Helena ............... .. 
A.. C'. Shall en beri:er, Lincoln ........ .. 
I."'· O'Rourke, Reno ................ . 
N. J. Bachelder, Concord .............. . 
:Franklin Dye, Trenton .............. .. 

B. B. Yoorhres, New Brunswick ...... . 
N,•w !llt•xlco ...... }:. n. Austen, LasYegas .............. . 

• l I. F. Lee, .Albuquerque ............. .. 
Xrw York ......... R. A. l'enrson, Albany ................ . 

\V. IT. Kelly. Albany ................. . 
}; urt h (~arulin.,. . . . . "'. G. Chrisman, Raleigh ............. . 

"' .. \. CTrabam. Raleigh ............... . 
~vrth l 1:1kot•1 .•.... \\. F. Crewe, Devils Lake ............ . 
t1hio ............... Paul Fischer, Columbus ... . .......... . 

• \. P. San,llc~, Cohunbus ....... ...... . 
o klnhoma. . . . . .. .. J. K. Callicotte, Guthrie ............. .. 

(,. T. Bryan, Uuthrie ................ .. 
Oreron............. \\'. JI. Lytle, l'endleton .......... .... . 
I 'e11ns) lvan1:1...... Leonard Pearson, Harrisburg ......... . 
l'<lfto Hico ......... T. A .. \lien, San Juan ............... .. 
Hh11<lo IFlnu,I. ..... 'Johns. Pollard, ProYidence .......... . 

J. J. Dunn, l'rovidenc-e........ . ... .. 
So 1111 1~~roli11a.. 1 :li. Ray Powers, Clemson College ...... . 
Suut.h !1.lkCltu ...... T. II. Hicks, Mllbank ................. . 

C. L. E;ikin, Blunt. ................. .. 
'f~nr,c , "· ..... .... \V. JI. Dunn, Gallatin ............... .. 

John Thompson. Nashville ........... . 
T(' :'( IS ••• 

Utah ...... .. 

V t"'rmon 1 ••••••••••• 
\ ' 1ri:1111a .......... . 
\\'a~hlll!;IOTI •• ••• •• 
\\ 1 \"rrl-'ITll:l ...... 
\\' fS<'IIU~l II ••••••• 

"'yommg .....••.•• 

n. If. Harris, San Anielo ........... .. 
'P. 13. Realty, Salt LakeCitY ......... .. 
L. K. And,•rson, Manti. .. .' ......... .. 

IT. S. "' iJl,;on, .\ rlington ............. .. 
J. <l. Fernevhou~h, Burkeville ....... .. ~n"s', , . . eLon, I u Iman ............... . 
J. n. G~rYin, Charleston ...... ........ . 
J.M. True, )fadlson .................. . 
n. B. Clark. ~!adison ............... .. 
\\" F J'fl . c.··h • . . negmg, e, enne .......... . 
Thomas Durbin C'heyenne .......... . 

Geo. S. v.• clker. Che) enue ...... ... ... . 

State vetertnnrian. 
President State live-stock sanitary board. 
Secretary and executive officer State live-

stock sanitary board. 
State veterinarian. 

Do. 
Secretary State board of agriculture. 
State veterinarian. 
Secretary live-stock commission. 
State veterinaclan. 

Do. 
Secretary board of cattle commissioners. 
Secretary commission on tuberculosis in 

animals. 
President State board of agriculture. 
Secretary cattle sanitary b~ard. 
Secretary sheep sanitarv board. 
Commissioner of agric-ulture. 
C'hief of burrau of Yeterinary sen-ice. 
State veterinarian. 
Con1missioner of agriculture. 
State veterinarian. 

Do. 
Secretarv State lhe..stock commission . 
State veterinarian. 
Superintendent live-stock inspeetlon. 
State Yeterinarian and sheep inspector. 
State veterinarian. 
Veterinarv inspector, health office. 
\ eterinarlan State board of agriculture. 
Secretarv State hoard of agriculture. 
State veterinarian. 

Do. 
Secretarv State live-stock comn1ission. 
State lh:e-stock commissioner. 
C'ommissloner of agricul lure. 
C'hairman Ii\ e-:;lock sanitary commission. 
Secretary State board of health. 
l resident State board or sheep commis-

sioners. 
Cattle commissioner. 
State ,·eterinarian. 
State .-eterinarian. 
Secretary uoard of agriculture. 
Secretary State Jiye-stock sanitary board. 
State Yeterinarian. 

Do. 
Se<·retary State board of liYr-stoc-k con1-

mls><ionrr~. 
Sec-retury State l,o::ird sheep commissioners. 
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FORESTRY ASSOCIATIONS. 

American Forestry 4 ssociation.-President, Hon. Curtis Guild, jr., Boston, 1fass.; 
treasurer and secretary, Otto Luebkert, Washington, D. C. 

The Appalachian National Forest Association.-President, D. A. Tompkins Char-
lotte, N. 0.; secretary and treasurer, John H. Finney, Washington, D. C. ' 

Intern~tional Society of Ar~oriculture.-President, Gen. \Yilliam J. Palmer, Colo
rado Spnngs, Colo.; v1ce-pres1dent, Henry John Ehves, F. R. S., Colesborne, Chel
tenham, En~land; secretary, J . P. Brown, Connersville, Ind. 

Society of American Foresters.-President, Gifford Pinchot, Washington, D. C.; , 
secretary, \V. F. Sherfesee, Washington, D. C. 

State organizations. 

Name of organization. Secretary. Address. 

------------------ ---- -- - -1--- --------
Appalachian :Mountain Club ..................... . 
Arizona: Salt River Valley Water Users' Associa

tion. 
California: 

\Vater and Forest Association ................ . 

Forestry Educational Association ............ . 
Sierra Club ................................... . 
Pacific Coast Forest, Fish, and Game Associa-

tion. 
Tri-Counties Reforestation Committee ....... . 

Cincinnati Forest and Improvement Association . . 
Colorado Forestry Association .................... . 
Connecticut Forestry Association ................ . 
Georgia Forestry Association.·.· ................... . 
I owa Park and Forestry Assoc1at1on ............. . 
liiaine Forestry Association ..................... .. 
Massachusetts Forestry .Association .. . ........... . 
Michigan Forestry Association ................... . 
M1nnesota State Forest Association ............... . 
Nebraska Park and Forestry Association ......... . 
New England Forest, Fish, and Game Association. 
New Hampshire: Society for the Protection of 

New Hampshire Forests. 
New York: 

State Fish, OameJ. and Forest League .. ...... . 
Forestr~·, Water :storage, and Manufacturing 

Association of the State of New York. 
Association for the Protection of the Adiron

dacks. 
Northern Ne"· York Forestry Association .... . 
American Forest Preservation Society ........ . 

North Dakota State Sylva ton Society ..... ...... . 
Ohio State Forestry Society .... . . ... .. •........... 
Oregon Forestry Association ..................... . 
Pennsylvania: 

Forestry Association ......................... . 

Franklin Forestry Society .................... . 
Vermont Forestry Association ................... . 
Washington Conservation Associotion ............ . 
West Virginia Forestry . \ssoclation .............. . 

R. B . Lawrence ....... Tremont Building, Boston. 
Chas. A. Van derVeer. Phoenix. 

T. C. Friedlander ..... 

E. C. Damon ......... . 
William E. Colby .... . 
Wm. Greer Harrison .. 

L. A. Finch ....... ... . 
Adolph Leue ......... . 
Ellsworth Bethel. .. .. . 
F. H. Stadtmilller ... . 
Alfred Akerman ..... . 
Wesley Greene ....... . 
E . E. Ring ........... . 
Edwin A. Start ...... . 
H. G. Stevens ........ . 
E.G. Cheyney ....... . 
Miss Leila B. Craig ... . 
Arthur T. Harris ..... . 
Allen Hollis .......... . 

John D. Whish ....... . 
John C. Durgin ...... . 

E. H. Hall ........... . 

O. B. Tappan, director 
George Milrov Bailey . 
Miss Ella J. 1fltchell .. 
C. \'\'.Waid .......... . 
Arthur D. Monteith .. . 

F. L. Bitler ....... . .. . 

W. G. Bowers ........ . 
Ernest Hitchcock .... . 
Clarence B. Bailey ... . 
A. '\\'.Nolan ......... . 

1405 The Merchants' Ex 
c~ange Bull ding, Slin Frau 
CISCO. 

San Diego. 
San Francisco. 

Do. 

Riverside. 
127 \Vest Twelfth street. 
Denver. 
Elmwood. 
At.hens. 
Des Moines. 
.Augusta. 
4 Joy street, Boston. 
25 Band Cb.ambers, Detroit. 
St. Anthony Park. 
York. 
84 State street. Boston, Mass. 
Concord. 

Capitol, Albany. 
1 Broadway, New York~ 

TribuneBuilding,NewYork. 

Potsdam. 
Corfu. 
Penn. 
New Carlisle. 
785 Irving street, Portland. 

1012 \Yalnut street, Phila-
delphia. 

Chamben.burg. 
Pittsford. 
P. 0. box 2.36, Seattle. 
Morgantown. 

SCHOOLS OF FORESTRY. 

P OST-GRADUATE SCHOOLS. 

Yale University, Forest School, New Haven, Conn.-A two years' post-graduate 
course, leadin~ to the degree of llla.ster of Forestry. Under the direction of the officers 
of the ·Yale .ll·orest School a two months' summer course, July and August, is con~ 
ducted at 1Iilford, Pike County, P a. Prof. Henry S. Graves, Director. 

University of illichigan, Forest School (part of the general Depart1nent of Literature, 
Science, and the Arts), Ann Arbor, Mich.-A two years' post-graduate course, leading 
to the degree of 11aster of Science in Forestry. A six weeks' summer co~~e, in July 
and August, is conducted on the State reserve at Roscommon. Prof. F1hbert Roth, 
Professor of Forestry. 

Harvard Unii1ersity, Forest School, Cambridge, Mass.-A two years' graduate course, 
in connection with the Graduate School of Applied Science. Prof. R. T. Fisher in 
charge of curriculum. 
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UNDERGRADUATE SCHOOL~. 

Biltmort' Forest School, Biltmore. 1V. C.-Course covers one full year, leading to the 
degree of nachelor of Forestry, and, with two years of practical forest work, the <legree 
of F,west Engineer. Dr . C. A. Schenck, Director. 

Unircrsity of Jfinnesota, School of Forestry, St. Anthony Park, Jlinn.-A four years' 
undergraduate course, leading to the degree of Bachelor of Science in Forestry. A 
six weeks· Rummer course, in July and August, is conducted at the Itasca State 
Forest. Prof. Samuel B. Green, Professor of Forestry. 

University of 1Vebraska, Department of Forestry, Ilincoln, Nebr.-A four years' under
graduate course, leading to the degree of Bachelor of Science. Frank J. Phillips, 
Professor of Forestry. 

Jlichigan State Agricultural College, Department of Forestry, East Lansing, .Mich.-A 
fonr years' undergraduate course, leading to the degree of Bachelor of Science. J. 
Freel Baker, Professor of Forestry. 

Pennsylvania State College, Forest School, State College, Pa.-A four years' under
graduate course, in connection with the State Department of Agriculture, leading to 
the degree of Bachelor of Science. Hugh P. Baker, Professor of Forestry. 

Unii,ersity of Washington, School of Forestry, Seattle, Wash.-A four years' under
graduate course leading to the degree of Bachelor of Science in Forestry. Frank J. 
11iller, Professor of Forestry. 

[Init•ersity of Georgia, Department of Forestry, Athens, Ga.-A four years' under
graduate course, leading to the degree of Bachelor of Science in Forestry. Alfred 
Akerman, Professor of Forestry. 

Colorado School of Forestry, Colorado Springs, Colo.-A thl'ee years' undergraduate 
course, leading to the degree of Bachelor of Forestry. No entrance requirements. A 
summer course is conducted at 11anitou P ark from J uly 15 to September 15. 

The iJfont Alto Forest Academy, Mont Alto, Pa.-Maintained by the P ennsylvania 
Department of Forestry for the training of young men of the State for work on the 
State forest reserves. Geo. H . 'Wirt in charge of forest courses. 

Courses in forestry are now given at the University of Maine, Orono, 1Ie., Gordon 
E. Tower, in charge; Iowa State College, Ames, Iowa, Chas. A. Scott, in charge; 
Mississippi Agricultural and Mechanical College, Agricultural College, 1-fiss., Geo. L. 
Clothier, in charge; Purdue University, Lafayette, Ind., Prof. John l\I. Coulter, in 
charge; the University of West \ Tirginia, 11organtown, W. ' 'a., Prof. A. W. Nolan, 
in charge; Berea College, Berea, l(y., W. L. Flanery, in charge; State College of '\\'ash
ington, Pullman, '\\'ash., C. H. Goetz, in charge; \\·inona College of Agriculture, 
Winona Lake, I nd., W. R. Eastman, in charge; North Dakota School of Forestry, 
Bottineau, N. Dak., J. Allen Kemp, president. 

A course of lectures is given annually at the 1fassachusetts State AgricultU1·al Col
lege, Amherst, bv Prof. Frank "'m. Rane, State Forester of l\Iassachusetts; at the 
A!aryland Agricultural College, College Park, by Fred ,V. Besley, State Forester of 
~1aryland; at the University of Wisconsin, Madison, by Edward }11. Griffith, State 
Forester of Wisconsin; at the Agricultural College of Utah, Logan, by W. ,V. Clark; 
at the Connecticut Agricultural College, Storrs; and at the State Agricultural College 
of Colorado, Fort Collins. 

STATE FOREST OFFICERS. 

State or Territory. I Name and pqst-ofl'lce. Official position. 
- -- -- ------------------,--------------
Alabama. . .......... John H. Wallace, jr., Montgomery ........ . 

Callfom la ......... . 
ConnPcticu t ....... . 
Hawaii ........... . 
Indiana ........... . 
Kansas ........... . 

Kentucky ........ . 

Gerard B. Lull.I. Sacrament.o .............. . 
\Valter Owen .1rllley., New Haven ......... . 
Ral~l S. llosmer, JJ.onolulu .............. . 
" '. . Freeman.t Indianapolis ............. . 
Henry Cooper, vodge City ................ . 
F. H. Ridgway .J.. 0 gallah .................. . 
M. C. Rankin, 11rankfort .................. . 

Louisiana ......... . 
Maine ............. . 
Massachusetts ..... . 
Maryland ......... . 
Michigan ....... . . . 

Minnesota ........ . 

A. W. C'randell, Baton Rouge ....... .. .... . 
Ed~ar E. Ring, Augusta ............ ...... . 
F. Vm. Rane, Boston .................... . 
F. W. Besley, Baltimore .................. . 
Huntley Russell, Lansing ................. . 
Fili be rt Roth, Ann Arbor .. ............... . 
Gen. C. C. Andrews, St. Paul .......... ... . 

New Hampshire... R. E. Faulkner, Keene ................... . 
New Jersey. ....... Alfred Gaskill, Trenton ................... . 

Commissioner, department of game and 
fish. 

State forester. 
Do. 

Superintendent of forestry. 
Secretary State board of forestry. 
Commissioner of forestry. 

Do. 
Chairman State board of agriculture, 

forestry, and immigration. 
State forest commissioner. 
Land agent and forest commissioner. 
State forester. 

Do. 
Secretary forestry commission. 
State forest warden. 
Secretary State forestry board and for• 

esiry commJssloner. 
Secretary forest commission. 
Secretary forest park reservation com

mission, and forester. 

• 
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State for est officers-Continued. 

State or Territory. Name and post-office. Official position. 

New York ......... James S. \\.hippie, Albany ................. Co1nmissioner forest, fish, and game 
commission. 

"'m. F. Fox, .\lbany .................... . 
C. R. PE>ttis ............................... . 

Superintendent of Stat" forests. 
State forester. 

North Carolina .... . Joseph JI. Pratt, Chapel lllll .............. . State geologist. 
Forester, State agricultural expr-riment Ohio .............. . \Vn1. G. Grt>eo, \Vooster .................. . 

station. 
Oregon ........... . 

Pennsylvania ..... . 

J. \V. Daker, Cottage Grove ............... . 
E. P. SheldonkiPortland .................. . 
Robert 8. Con in, Ilarrisburg ............ . 

Forestry, fish, and game warden. 
Secretary forestry commission. 
Commissioner of forestry. 

neorge II. \Virt , :Mont Alto ............... . Chief forester. 
Rhode Island ..... . Jr,sse B. :Mowry, Chepatchet .............. . Commissioner of forestry. 
Yennont .......... . 
Washington ...... . 

A us tin F. Hawes, Randolph .............. . 
R. \V. Condon, Port Gamble .............. . 

State forester. 
Chairman State board of forest com

missioners. 
J. R. \Velty, Olympia ..................... State flrE> warden and fon>stl'r. 

\Vest Ylrglnla ...... 1. C. \\'hlte, Morgantown .................. State gPologlst. 
\Vlsconsin. . . . . . . . . Edward :\1. Griffith, Madison .............. 1 StatP forester. 

NATIONAL BEE KEEPERS' ASSOCIATION. 

President, Geo. E. Hilton, Fremont, )fich.; secretarv, E. 1L Hunt, Lansing, }lfich.; 
general manager and treasurer, N. E. France, Platteville , \Vis. 

ASSOCIATION OF ECONOMIC ENTOMOLOGISTS. 

President, \V. E. Britton, Ne,v Haven, Conn.; secretary, A. F. Burgess, Bureau of 
Entomology, U. S. Department of Agriculture, \Vashington, D. C. 

ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS. 

President, W. D. Bigelow, Department of Agriculture, \'Vashington, D. C.; f'lcc-re
ary, H. \V. \Viley, chemist, Department of Ag1iculture. \Vashin[!ton D. C. 

HORTICULTURAL AND KINDRED SOCIETIES. 

Name of organization. Secretary. 

American .Apple Growers' Congress ............... T. C. Wilson ......... . 

American Association of Nurserymen ............ . 
A merlcao Carnation Society ..................... . 
Aml'rlcan Cranberry Growers' Association ....... . 
American Federation of Horticultural Societies ... . 
American I nstltu tc .............................. . 

Geo. C. Seager ....... . 
A. F. J. Baur ........ . 
A. J. Rider .......... . 
Chas. E. Bassett ..... . 
Robt. A. B. Dayton .. 

American Pomologtcal Society ................... . 
American Retail Nurserymen's Protective Associ-

John Craig ........... . 
Guy .A. Bryant ...... . 

ation. 
American Roso Society ........................... . 
Chrysanthemum Society of America ............. . 
Cider and Cider Vinegar Makers' Association of the 

Northwest. 
Eastern Nurserymen's Association ............... . 
Iotomatlonal Apple Shippers' Association ........ . 
Mississippi Valley Apple Growers' Association ... . 
Missouri Vallev Horticultural Society ............ . 
National Assorlatlon of Retail Nurservmen ...... . 
National Council of Ilorticulturo .... : . ........... . 

Bonj. HaDllUOOd ..... . 
C. \V. Johnson ....... . 
Geo. Miltenberger .... . 

\Vm. Pitkin ......... . 
C. P. Rothwell. ...... . 
James Handly ....... . 
A. Y. "'llson ........ . 
Fred. E. Grover ..... . 
H. C. Irish ........... . 

National League of Commission Merchants of tbo 
United States. 

National Nut Growers' Association .............. . 
Northwestern Fruit Growers' Association ........ . 
Pacific Coast Association of Nurserymen ......... . 
Penlnsuln Jiortlcultural Society .................. . 
Society for Horticultural Science ................. . 
Society of American Florists and Ornruneotal Hor-

ticulturists. 
Southern Nurserymen's Association .............. . 
Southwestern N ursorymen 's Association ......... . 
\Vestem Association of Nun;erymen .............. . 
\Vest.crn 1''rul t J obbcrs' Association .............. . 

P.M.Klcly .......... . 

J. F. \Vilsoo ......... . 
E. R. Lako .......... . 
C. A. Tonneson ...... . 
\Vesley \V ebb ........ . 
C. P. Close ........... . 
\V. N. Rudd ......... . 

• \. I. S1nlth .......... . 
J.A.Tnvlor .......... . 
E. J. nolman ........ . 
E. B. Branch ........ . 

Post-office. 

5633 Clemens avenu", St. 
Louis, Mo. 

Rochl'stcr, N. Y. 
Indianapolis, I nd. 
Ham1nonton, N. J. 
Fennville, Mich. 
15 Vl'illlam street, New York, 

N. Y. 
Ithara, N. Y. 
Princeton, Ill. 

Fishkill on tho IIudson, "-1.Y. 
Rockford, Ill. 
213 North Second street, St. 

Louis, Mo. 
Rochester, N. Y. 
Martinsburg, ,v. Ya. 
Quincy, Ill. 
Muncie, Kans. 
Rochester, N. Y. 
Missouri Botanical Garden, 

St. Louis, Mo. 
903 North Fourth street, St. 

Louis. Mo. 
Poulan, Ga. 
Corvallis, Oreg. 
T acoma, "' ash. 
Dover, Del. 
C'ollege Pnrk, Md. 
Morgan Pnrk, 111. 

Knoxvllle, Tenn . 
'\Vynnewood, Okin. 
Leavenworth, Kans. 
Omaha, Nebr. 
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STATE HIGHWAY OFFICIALS. 

STATE IDGHWAY OFFICIALS. 

State. Name and title. 

Arizona................ J. B. Girond. Territorial engineer ............... . 
California .............. N. Ellery, State engineer, department of engineer-

ing. 
Connecticut............ James Il. MacDonald, commissioner, State high

way department. 
C'olorado .............. T. ,v. Jaycox, State engineer .................... . 
Delaware .............. Francis A. Price, State highway commissioner, . I Newcastle County. 
District ofColwnbia .... C. B. Hunt, engineer olhJghways ............... . 
Idaho .... . .. . . .... ..... 1 James Stephenson, jr., Stato engineer ........... . 
Ill!nois.. . . . . Dr. E. J. James, chairman, State highway com-

mission. 
A. N. Johnson, highway engineer, State highway 

oommisslon. 
Iowa........ .. ......... Prof. A . Marston, dean, division of engineering ... 

T. H. McDonald, highway engineer, Iowa State 
highway commission. 

Maine .................. Paul D. Sargent, con:u:nissioner of highways ..... . 
Maryland.............. '\Vm. Bullock Clark, State geologist ............. . 

". alter W. Crosby, chief engineer, highway divi
sion, geological survey. 

Mnssaehusutts.......... Harold Parker, chairman, State highway com
mission. 

A. B. Fletcher, secretary, State highway commis
sion. 

Michigan .•.. ........... Horatio S. Earle, commfs.<;loner, State highway 
1 department. I Frank F. Rodgers, d.eputy comm~ioner ........ . 

Minnesota.............. Gustav Scholle, president, State highway depart
ment. 

George W. Cooley, engineer, State highway de
partment. 

Missouri... . . . . . . . . . . . . Curtis Hill, State highway engineer ............. . 
New llampshire....... Arthur W. Dean, State engineer, highway depart

ment. 
NPw Jersey.... . . . . . . Frederick Oilkyson, commissioner ofpnhlic roads. 

R. A. Meeker, supervisor, State commission of 
public roads. 

New York ............. S. Percy Hooker, chairman, department ofhigh-
wars, 

T. Warren Allen, com.missioner, department of 
highways. 

Robert Earl, commissioner, department of high
ways. 

North Carolina... . ..... Samuel L. Patterson, chairman, State highway 
commission. 

Ohio... .... . . . . . . . . . . James C. Wonders, State highway commissioner. 
Pennsylvania.......... Joseph W . Hunter, State highway commissioner. 

R. D. Beman, assistant commissioner ........... . 
Hhodc Island .......... John H. Edwards, chairman, State board of pub-

lic roads. 
Vermont. ............. Charles ,v. Oates, State highway commissioner .. . 
Virginia ........ .... . . .. P. St. Julien \\"llson, State highway commis-

sioner. 
Joseph M. Snow, highway commissioner ........ . 
II. E. Williams, State highway inspector .... .... . 
\V. 0. Hotchkiss, chief, highway division, geolog-

ical and natural history survey. 

\\" ashington ...... .... . . 
v.· est Virginia .... . . .. .. 
Vnsconslo .... ........ . 

1-07563-YBK 1908,--,33 

Post-office. 

Phoenix. 
Sacramento. 

Ilartford. 

Denver. 
\Yilmington. 

\Vasbington, D. C. 
Boise. 
Springfield. 

Do. 

Ames. 
Do. 

Augusta. 
Baltimore. 

Do. 

Boston. 

Do. 

Lansing. 

Do. 
Minneapolis. 

Do. 

Columbia. 
Concord. 

Trenton. 
Do. 

Albany. 

Do. 

Do. 

Raleigh. 

Columbus. 
Harrisburg. 

Do. 
Providence. 

Franklin. 
Richmond. 

Olympia. 
Charleston. 
Madison. 
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STATE OFFICIALS IN CHARGE OF PROTECTION OF GAME-

State. 

Alabama .......... . 
Arizona ....... · .... . 
California ......... _ 
Colorado .......... . 
Connecticut ....... . 
Dela ware .......... . 
District of Columbia 
Idaho ............. . 
Illinois ............ . 
Indiana ........... . 
I owa . ............. . 
Kansas ............ . 
Louisiana ......... . 

Maine ............. . 

Maryland ......... . 
Massachusetts .... . 

Michigan .......... . 
Minnesota ......... . 

Missouri .......... . 
Montana .......... . 
Nebraska ......... . 
New Hampshire ... . 

New Jersey ....... . 

New Mexico ....... . 
New York ........ . 
North Carolina .... . 
North Dakota ..... . 

Ohio .............. . 
Oklahoma ......... . 
Oregon ............ . 
Pennsylvania ..... . 
Rhode Island ..... . 
South Carolina .... . 
South Dakota ..... . 
Tennessee ......... . 
Texas ............. . 

Utah .............. . 
Vermont .......... . 
Washington ....... . 
\Vest Virginia .... . 
Wisconsin ......... . 
Wyoming ......... . 

Name and title 

John H. Wallace,Jr., State game and .fish commissioner ....... . 
W. L. Pinney, secretary, fish and game commission ........... . 
Chas. A. Vogelsang, chief deputy, board of fish commissioners .. 
Thomas Rolland, State game and fish commissioner .......... . 
E. Hart Geer, secretary, commission of fisheries and game ..... . 
A. D. Poole, president, Delaware Game Protective Association .. 
Maj. Richard Sylvester, superintendent, Metropolitan police .. . 
"\\'m. N. Ste~hens, fish and game warde1:1 .. _ .................... . 
Dr. John A. iVheeler, State gamecorom1ss1oner ............. . . . 
Z. T. Sweeney, commissioner of.fisheries and game ............ . 
G. A. Lincoln, State fish and game warden ................... . 
T. B. Murdock, State .fish and game warden ................... . 
Frank M. Miller, president, board of commissioners for the pro-

tection of birds, game, and fish. 
L. T. Carleton, chairman, com.mission of inland fisheries and 
game. 

Horace F. Harmonson, State game warden .................... . 
Dr. George \V. Field, chairman, commission of fisheries and 

game. 
Charles S. Pierce, game, fish, and forestry warden ............. . 
Carlos Avery, executive agent, board of game and fish commis-

sioners. 
James C. Bassford, game and fish warden., ................... . 
Henry A vare, State game and fish warden .................... . 
Daniel Geilus, chief deputy, game and fish commission ........ . 
Nathaniel '\Ventworth, chairman, board of fish and game com-

missioners. 
Benedict C. Kuser, president, board of fish and game commis-

sioners. 
T hos. P. Gable, game and .fish warden ........................ . 
James S. Whipple, forest, fish, and game commissioner ....... . 
T. Gilbert Pearson, secretary, Audubon Society ............... . 
'\V. N. Smith, game warden

1 
district No. 1 .................... . 

Olaf Bjorke, game warden, oistrlct No. 2 ........••....••.•..... 
Gen. John C. Speaks, chief warden ............................ . 
Jude Askew, State game and fish warden ...................... . 
R. O. Stevenson, game and forestry warden ................... . 
Dr. Joseph Kalbfus, secretary, board of game commissioners .. . 
Charles H. Remington, chairman, commission of birds ....... . 
James H. Rice, jr., secretary, Audu boo Society ............... . 
W. F. Bancroft, State game warden ........................... . 
J oseph H. Acklen, State warden of game, fish, and forestry ..... . 
R. W. Lorance, chief deputy game, fish, and oyster commis-

sioner. 
H. D. Cromar, State fish and game commissioner .............. . 
Henry G. Thomas, fish and game commissioner ............... . 
R. C. Bebee, chief deputy State game warden ................. . 
J . A. Vignesney, game and fish warden ....................... . 
J. W.Stone,Statewarden .................................... . 
D. C. Nowlin, State game warden ................ . ......... ... . 

Post-office. 

Montgomery. 
Phoenix. 
San Francisco. 
Denver. 
Hadlyme. 
Wilmington. 
Washington. 
Rexburg. 
Springfield. 
Columbus. 
Cedar Rapids. 
Eldorado. 
New Orleans. 

Augusta. 

Berlin. 
Boston. 

Lansing. 
St. Paul. 

Mexico. 
Butte. 
Lincoln. 
Hudson. 

Trenton. 

Santa Fe. 
Albany. 
Greensboro. 
Grafton. 
Abercrombie. 
Columbus. 
Chickasha. 
Forest Grove. 
Rarrisbur~-
East Providence. 
Spartanburg. 
Pierre. 
Nashville. 
Austin. 

Salt Lake City. 
Stowe. 
Bellingham. 
Belington. 
Madison. 
Lander. 

ORGANIZATIONS FOR PROTECTION OF BIRDS AND GAME. 

Name of organization. 

American Ornithologists' Union, Com
mittee on Protection of North American 
Birds. 

Boone and Crockett Club ................... . 

Secretary. Postroffice. 

A. K. Fisher, chairman..... Department of Agriculture, 
'\Vashington, D. C. 

Madison Grant.. . . . . . . . . . . . . 11 Wall street, New York, 
N. Y. 

Camp Fire Club of America................. .Arthur F. Rice.............. Flatiron Buildlng, New 
York, N. Y. 

League of American Sportsmen ............. H. M. Beach .............. . . 1061 Simpson street, Ne,v 
York, N. Y. 

Lewis and Clark Club ....................... J. Bissell Speer ........... . .. 345 Fourthavenue,Pittsburg, 
Pa. 

National Association of Game and Fish 
\Vardens. 

National Assoclatlon of Audubon Societies .. 

Chas. A. Vogelsang.......... Merchants' Exchange Build
ing, San Francisco, Cal. 

Wm. Dutcher, president. ... 141 Broadway, New York, 
N. Y. 

New York Zoological Society ...... . ......... Madison Grant .............. 11 \Vall street, New York, 
N. Y. 

North American Fish and Game Protective E.T. D. Chambers .......... 

1 

Quebec, Canada. 
Association. 
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OFFICIAL INSPECTORS OF FERTILIZERS IN THE UNITED STATES. 

State. Official title. 

.Alabama ............... Commissioner of agriculture ..................... . 
Arkansas............... Commissioner of mines, manufactures, and ag-

riculture. 
California.. .. .......... Director, agricultural experiment station .. ...... . 
Connecticut ................. do ........................................... . 
Delaware............... State chemist, agricultural experiment station ... . 
Florida................. Commissioner of agriculture ...... . ... . . . ........ . 
Georgia. . . . . . . . . . . . . . . . . .... do .............................. ... . . . .. ... . . . 
Illinois.. . . . . . . . . . . . . . . . Secretary, State board of agriculture .. _ . .. . ...... . 
I~dlana ................ S~ate chemis~, Purdue Uni~ersity .... . .......... . 
Kansas................. Drrector, agricultural experiment station .. ...... . 
Kentucb.--y ..... . ............ . do ....... . .............................. .. ... . 
L · · C mmi i f · ult d immi t· ouis1ana.............. o ss oner o a,,"rlc ure an .u.. _LU_.UJ __ gra 10n ... . 
?,!aine.................. Director, agricultural experiment station ........ . 
Maryland.............. State chemis~, Maryland A~ricultural_College . . . . . 
Massachusetts.......... Director, a~ncultural expenment station ........ . 
Michigan............... Secretary, t;tate board of agriculture .......... . .. . 
Mississippi............. State chemist ............................. _ . . . .. . 
1!issourl ...... .- . . . . . . . . . Director, agricultural experi1;1ent station ... . . . .. . 
l\ew Hampshire ....... Secretary, State board of agriculture ............. . 
New Jersey ............ Director, agricultural experiment stations ... . ... . 
New York ........... . . Commissioner of agriculture ................. . ... . 
North Carolina .............. do ... . ....................................... . 
North Dakota.......... Director, agricultural experiment station ... . .... . 
Ohio................... Secretary, State board of agriculture ............. . 
Oklahoma ................... do ... . ................•....................... 
Oregon................. Director, agricultural experiment station ........ . 
Ptmnsylvania.......... Secretary or agriculture ............. . ........ . ... . 
Porto Rico............. Commissioner of the interior ................ . .... . 
Rhode Island ... . ...... Chemist, agricultural experimentstation . .... . .. . 
South Carolina......... Secretary, board of control .............. . ....... . 
Tennessee.............. Commissioner of agriculture ............ ... ...... . 
Texas. . . . . . . . . . . . . . . . . . State chemist ........................... .. ...... . 
Yennont............... Director, agricultural experiment station .. ...... . 
\ irginia................ Commissioner or agriculture ..................... . 
\V ashing ton... . . . . . . . . . State chemist, State College ..................... . 
" est Ylrgtnta.......... Director, agricultural experiment station ........ . 
,Visconsin.... . . . . . . . . . . . .... do ............ . .............................. . 

Post-office. 

Montgomery . 
Little Rock. 

Berkeley. 
New Haven. 
Newark. 
Tallahassee. 
Atlanta. 
Springfield. 
Lafayette. 
Manhattan. 
Lexington. 
Baton Rouge. 
Orono. 
College Park. 
Amherst. 
East Lansing. 
Agricultural College. 
Columbia. 
Concord. 
New Brunswick. 
.Albany. 
Raleigh. 
Fargo. 
Columbus. 
Guthrie. 
Cornwallis. 
IIarrisburg. 
San Juan. 
Kingston. 
Clemson College. 
Nashville. 
College station. 
Burlington. 
Richmond. 
Pullman. 
Morgantown. 
Madison. 

AMERICAN BREEDERS' ASSOCIATION. 

President, James Wilson, Washington, D . C.; vice-president, ,villiam George, 
Aurora, I ll.; secretary, W. 11. Hays, Washington, D. C.; treasurer, N. H . Gen try, 
Sedalia, ?i-fo.; chairman, animal section , 0 . E. Bradfute, Cedarville, Ohio; secretary, 
animal ~ection, C. B. Davenport, Cold Spring Harb~r, N. Y.; chairman, plant~ection, 
H.J.,, ebber, Ithaca, N. Y .; secretary, plant section, N. E . Hansen, Brookings, S. 
Dak. 

FARMERS' NATIONAL CONGRESS. 

President, B. Cameron, Stagville, N. C.; first vice-president, Joshua Stran°e, Marion, 
Ind.;second vice-president, L.B. Strayer, Rock Island, Ill.; treasurer, W. L. Ames, 
Oregon, \Vis.; secretary, George M. Whitaker, Washington, D. C.; first assistant secre
tary, John H. Kimble, Port Deposit, Md.; second assistant secretary, Ralr,h H . Searles, 
Fremont, Nebr.; third assistant secretary, 0. D. Hill, Kendalia, \V. \a.; executive 
committee, president, secretary, and treasUI·er, E. W. Wickey, East Chicago, Ind. ; 
LeYi ~lorrison, Greenville, Pa.; A. C. Fuller, Dows, Iowa. 

PATRONS OF HUSBANDRY. 

OFFICERS OF NATIONAL GRANGE. 

11aster, ::f. J. Bachelder, Concord, N. H.; overseer, T. C. Atkeson, lllorgantown, W. 
,·a.; lecturer, G. \V. F. Gaunt, 11ullica Hill, N. J.; treasurer, lvlrs. E. S. 1'1cDowell, 
Ro~e, N. Y.; secretary, C. :11. Freeman, Tippecanoe Ci~y, Ohio; executiv~ committee, 
F. N. Godfrey, Olean, N. Y .; C. J. Bell, East Hardwick, Vt.; C. 0. Raine, Canton , 
~lo.; N. J. Bachelder, ex officio, Concord, N. II. 
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REV IBW OF WEATHER CONDITIONS OF THE YEAR 1908. 

By P. C. DAY, Assistant Chief of Climatological Divis-ion, Weather Bureau. 

The following weather summary of the year 1908 is prepared in conformity with the 
plan by which the National \Yeather Bulletin has hitherto been issued; that is, by 
months during J anuary, February, and lifarch; by weeks ending with Monday from 
April to September, inclusive, and again by months during the remainder of the calen
dar vear. 

Probably the most remarkable meteorological feature of the year was the severe and 
long-continued drought which affected the northeastern States during the late summer 
and the autumn. The drought was felt to someextentin largeportions of North Caro
lina, Tennessee, Missouri, and Iowa, and more severely in all the States to the nort,hward 
and eastward of these. The dry weather generally set in about the end of July or 
during August, though many of the afflicted States had received unusually little rain 
during June and early July, while on the outskirts of the area there were districts 
which received ample rainfall till after the opening of September. 

The lack of rain was the more severely felt because of the abnormally warm weather 
prevailing during most of the dry period, notably during the latter half of September. 
I t was at this time that the scarcity of water was most widely felt. The drought was 
miLigated to varying degrees by the irregularly distributed general rains of the last 
days of September and of the final decade of October, also in a few districts by local 
rains. In many States there was an ample supply of water from the end of Sep
tember onward; but in other districts the greatest inconvenience and suffering came 
during October, or even November; while at the end of the year large portions of the 
Ohio \ 'alley, Pennsylvania, New York, and New England were still greatly troubled 
by the scant supply of water. In the Ohio RiYer for some months practically all navi
gation was suspended, and Lake Champlain in December reached the lowest stage ever 
known. The occurrence of this drought rather late in the season of crop growth and 
development did not result in such widespread disaster to agricultural interests as must 
have resulted had it occurred slightly earlier, but serious inconvenience was caused 
from the failure of water supplies. Many manufacturing establishments were forced 
to shut dcwn or seriously curtail their production. The drying up of streams and 
springs greatly inconvenienced the farmers, who in some districts were obliged to haul 
for many miles the water needed by their cattle or for use in their households. Scores 
of cities and towns were greatly embarrassed by the alarming depletion or even the com
plete exhaustion of their water supply. The dry condition of the fcrests made possi
ble the occurrence of probably the most disastrous forest fires on record in portions of 
the Lake region and New England. For long periods in September, October, and 
November the air in the northeastern States was so filled with smoke that it was impos
sible to see objects at more than short distances. 

The following is a condensed summary of the information collected and publish ed 
during the year: 

J A.NUA.RY. 

The mean temperature for January, 1908, was above the normal in all parts of the 
United States, except over a comparatively narro,v area extending from the east Gulf 
coast to \Vest ·virginia, where i t was norm.al or slightly below. In the lower Lake 
region, the Ohio and lower Mississippi valleys, and the Atlantic coast districts the t~m
perature excess was generally less than 3°, and also over the southern P lateau region 
and along the immediate Pacific coast it was slight; but it was much more decided 
from the upper Lake region and upper Mississippi Valley wes~ward to I<;Iaho, where 
it ~enerally ranged from 6° to 15° per day, the greatest excess being shown 1n the upper 
1'11ssouri and Red River of the North valleys. . 

The weather was exceptionally mild on the Pacific coast and in the Plat<;au region, 
and from the upper Missouri \ ralley eastward to N e,v England, except ~unng part of 
the last decade. In the central and east Gulf States the second and thu d weeks and 
the closing days were considerably colder than usual, but the rest of the month was 
mild. 

COLD WAVES. 

There were several cold waves, increasing in severity as the month progressed. 
From the 15th to 17th and from the 22d to 24th cold ,vaves advanced from British 
America southeastward, bringing freezing temperatures a~d killing frosts to .the grea~er 
portion of the Gulf and South Atlantic States, but producing no severe cold 1n the Mid-
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dlP--Eastt>rn Statefl. From the 28th to the 31st a well-marked cold wave swept south
<•a:,;tward from the British Northwest Territory, and at the close of the month a severe 
c.:ol<l ·wave was occupying the Northwestern States, and spreading eastward and south
('a:-tward. 

SCANTY PRECIPITATION. 

There ·was a marked deficiency in the monthly precipitation over the greater part 
of the country, notably throughout the central valleys, in the middle and ,vest Gulf 
States, on the north Pacific coast, and over the greater part of the Lake region and New 
Eugland. The Anowfall in the northern d istricts was unusually light. H owever, 
there wa8 more than the usual amount of precipitation over the greater part of Cali
fornia, and also in a strip of territory extending from the east Gulf coast northeastward 
to the northern portion of the Middle Atlantic States. Also local areas in the Lake 
rL·gion, in southern Florida, and elsewhere, receiYed more than the average amount 
of precipitation. 

The sunshine was below the normal in the central and east Gulf States and in Cali
fornia, but was above the average in all other districts, the percentage being unusually 
high westward of the :Mississippi Valley. 

At the close of the month the northern portions of the country were generally 
covered with snow, while the Appalachian region was covered as far south as northern 
Georgia; but over most of the Ohio Valley the ground was bare, and depths exceeding 
one foot were reported only in the upper Lake region and at a few scattered points 
elsewhere. 

F EBRUARY. 

The monthly mean temperature during February, 1908, was below the normal in 
the .Atlantic coast and central and east Gulf districts; also oYer all but the western 
portions of the Ohio Valley and the Lake region . In the central portions of the 
Carolinas and the l\!iddle Atlantic States the defic iency was fro1n 4 ° to 7° per day. 
Also over the southern Plateau region and along tbe California and southern Oregon 
coasts the mean temperature was b elow the normal. Over the remainder of the 
country the month was milder than usual, especially oYer tbe northern Plateau region, 
the 111issouri Valley, and central Kansas and Oklahoma. The first and third decades 
were mild. generally to the westward of the 11:ississippi River and cold to the eastward, 
while the second decade was remarkably mild, except in the Gulf States, and the 
Plateau and P acific coast regions. No well-defined and severe cold wave traversed 
the country, but throughout the first ten days it was continuously very cold in the 
lower Lake region, the lliiddle Atlantic States, and New England. From the 18th to 
21st a cold wave of moderate intensity advanced over the districts east of the Rocky 
1'Iountains, and on the last date brought unseasonably low temperatures to most of 
Florida. 

LOCALLY HEAVY RAINFALLS AND FRE SH ETS. 

The February precipitation was h eavier than normal generally throughout the 
central valleys, in portions of the Gulf States, the Lake region, the 11iddle Atlantic 
States, and New England. In large portions of Virginia, the Carolinas, and Georgia, 
over nearly all of Florida, along the east Gulf coast, oYer portions of Arkansas, '\Yiscon
Ain, and 1-Iinnesota, and over most of the Plains and Plateau regions and tbe north 
Pacific States the amounts were deficient. In southern Arizona and the greater part 
of California the amounts were unusually large. About the middle of the month tbe 
mild weather, combined with rains that were locally very heavy to the eastward of 
the 1[ississippi, melted the snow and caused destructive freshets at many points in tbe 
<·entral valleys and the ?\fiddle Atlantic States. Portions of Nfississippi and adjoining 
States likewise suffered from overflows, where the monthly rainfalls frequently ex
<·<>eded 8, and at certain points exceeded 10 inches, as also was the case in the Puget 
Sound region. 

LITTLE SNOW PROTECTION. 

The northern Rocky 11ountain region and the extreme northern districts from the 
upper ~lissouri ·valley to New England were covered with snow throughout the month, 
w·hile the greater part of the central valleys and 11iddle Atlantic States had little or no 
snow protection during most of the month. At the close of the month the ground was 
bare along and near the coasts, except in Maine; and the central and lower valleys, 
and especially all the Plains region, except near the northern border, were practically 
free.from. snow. At no stations were depths exceedi~g half a foot reported? except in 
the 1ntenor of northern New· England and New York, 1n the upper Lake region, and 1n 
the mountain regions of the \\,Test. 
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There was more cloudiness than usual in the Gulf and South Atlantic States but 
elsewhere the amount of sunshine exceeded the average. ' 

11ARCH. 

I n ?vfaine and along the northern border from Lake Superior to the Rocky A-fountains 
the mean temperat~re for M;arch, 1908, was about normal; in thE: middle Plateau region 
and most of Ore~on 1t was slightly below normal ; but over practically all the remainder 
of the country 1t was notably above the normal. The month was especially mild for 
the season in the interior of the South Atlantic and Gulf States, and in Tennessee 
Arkansas, Oklahoma, and 11issouri. ' 

The first decade averaged colder than usual over the greater part of the Plateau dis
tricts, on the middle Pacific coast, and in extreme northern New England ; elsewhere 
the temperature was normal or above, the weather being very mild in the Southern 
States and central valleys. The second decade averaged milder than usual throughout 
the country, with the exception of a limited area near Lake Superior; it was excep
tionally mild in the northern Rocky Mountain region and generally throughout the 
Middle Atlantic States, central valleys, and southern portion of the Lake region, and 
the Southern States. The last decade was somewhat colder than usual in the Plateau 
regions, but much milder than usual throughout the central valleys and Southern and 
Atlantic coast States. 

The precipitation was in excess of the normal in the upper Ohio Valley, and in large 
portions of the Lake region, Middle and South Atlantic States, upper Missouri Valley, 
and western Washington. There was no appreciable amount of rain over much of the 
southern Rocky ?v!ountain slope, and the precipitation was decidedly deficient also in 
F lorida and along the Gulf coast, in most of Tennessee and Arkansas, in the lower 
1!issouri Valley, on the New England coast, and on the middle and southern Pacific 
coast. At the close of the month there was no snow on the ground, except to the west
ward of the upper Lake region. 

As a whole the weather during 11arch was mild and favorable, with more than the 
usual amount of sunshine, over most of the country east of the Rocky 11ountains, but 
there was much stormy weather in the northern Rocky Mountain region and on the 
north Pacific coast. 

THE CROP SEASON, APRIIr-SEPTEMBER-SUMMARY BY WEEKS. 

By weeks, ending with 1fonday, from April 13 to September 28, the weather con
ditions may be summarized as follows: 

April 13.-Temperatw·es were unusually mild in the upper 11issouri Valley and 
northern Rocky Mountain region, and in the interior of northern and central California, 
also in the Gulf and Middle and South Atlantic States; and they were above normal 
practically everywhere, except in the southern Plateau and Rocky 1-lountain slope 
regions, in portions of the upper Mississippi Valley and lower 11ichigan, and in northern 
New York and New England. The southern limit of freezing temperatures was much 
farther north than usual, though frosts occurred as far south as the Ohio Valley and 
tho interior portions of the Middle Atlantic States. 

The rainfall was very heavy in most of southern and central Texas, in eastern 
Oklahoma, and in southern :tvlissouri; and it was abnormally heavy also in most of New 
Mexico, in the Obio Valley, and in a str_ip extending from Lake Erie westward to Sou~h 
Dakota. There was very little or no rainfall over the greater part of the South A~la~t1c 
and east Gulf States, and precipitation was n<?tably deficient also over all d1s!J"1cts 
west of the Rocky 1-Iountains, except New Mexico, a~d over the northern 8:nd m1~dle 
Rocky Mountain slope. At the close of the w~ek rain was muc~ needed 1n P<?rt101;1s 
of the South Atlantic and central Gulf States, 1n Nebraska, and 1n most of Cahforn1a 
and Oregon. 

There was much cloudiness in the Ohio and central :hi!ississippi valleys and over the 
northern portions of the west Gulf States; elsewhere there was more sunshine than 
usual. 

April 20.-New England and most of the 1-liddle Atlantic ~tates and the lower Lake 
region experienced unseasonably cool weather, though only 1n northern New England 
and New York was the mean temperature considerably below the normal. Over 
practically all the remainder of the country the temp~rature was abo~e the_ n?rmal, 
and it was unusually warm in the central Gulf coastreg1on, the upper i11ssour1 \ alley, 
and the northern Rocky lvfountain region. From the central ilississippi Valley to 
the upper Ohio Valley freezing temperatures extended somewhat farther southward 
than 10 the preceding week, and light to heavy frosts occurred genera!IY throughout 
the central valleys and in the coast d istricts as far south as North Carolina. 
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HEAVY RAINS CAUSE FLOODS IN TEXAS. 

Most of Texas and Oklahoma and portions of 1fissouri continued to suffer from wet 
weather, the rains being especially heavy in northern Texas, where they caused dam
aging floods. In eastern Arkansas and northern Georgia and the adjacent portions of 
other States the rains were quite heavy. The precipitation was above normal also in 
several other regions, notably the north P acific coast region, the lower Lake region, 
and most of the Ohio Valley and lower 11ichigan. Beneficial rains fell in portions of 
Nebraska, but Florida, the upper :tv1issouri Valley, the northern Rocky 1-Iountain 
region, and the middle Pacific coast remained in need of moisture. 

There was more than the usual amount of cloudiness in the lower !Yfissouri Valley 
and the Southern States, also on the north Pacific coast; elsewhere the sunshine was 
normal or above . 

.,1pril 27.-The temperatures were favorable throughout the week in the 11iddle 
and South Atlantic and east Gulf States, and the fore part of the week was favorable 
throughout the Lake region and central valleys, while the latter part was favorable in 
New England and Texas. However, the latter part was too cool throughout the cen
tral valleys and the Lake region, and freezing temperatures occurred in the more 
northerly portions of these districts, ,vith frosts in the interior of the 11iddle and South 
.A .. tlantic States. The mean temperature of the week as a whole was above the normal 
along the coast of southern California, in southern Idaho, and practically throughout 
all the region east of the Rocky 1-Iountains; and it was especially high for the season 
in Michigan, the lower Lake region, and the Ohio ·valley, and thence southeastward 
to the South Atlantic coast. 

DESTRUCTIVE LOCAL STORMS IN THE GULF STATES. 

But little rain fell anywhere in New England, the 11iddle Atlantic States, or the 
lower Lake region, and there was very little or none in western Texas, eastern New 
Mexico, and Colorado. On the other hand, good showers occurred over most of Nevada, 
southern California, and western Utah and Arizona. The weekly :precipitation was 
much above the average in the South Atlantic and east Gulf States, 1n the lower Ohio 
and central and upper Mississippi valleys, and from the upper Lake region ,vestward 
to eastern 11ontana. In most of Geor&ia and the east Gulf States the rains were very 
heavy, in places exceeding 6 or even 81nches and doing considerable damage. Severe 
local storms also did great injury in portions of the States from Texas to Georgia on 
the 23d and 24th, and caused the loss of some hundreds of lives. Throughout the 
central valleys and Lake region high winds were prevalent from the 24th to the 26th. 

There was less than the usual amount of sunshine in the east Gulf districts, central 
1fissouri Valley, and northern Rocky Ji.fountain region; elsewhere the amount was 
generally normal or above. 

WEATHER ABNORMALLY COLD. 

May •1.-The weather was abnormally cold and unfavorable over much the greater 
part of the country, especially in the Lake region, the central valleys, and the interior 
of the Southern States. Freezing temperatures were common in the central and 
northern Plateau and Rocky Mountain regions, upper Missouri Valley, Lake region, 
New England, and the interior of the Middle Atlantic States. Heavy frosts were 
frequent and general, and light frosts occurred as far south as the central and southern 
portions of the Gulf States and the interior of the Carolinas. In portions of the Ohio 
and upper Mississippi valleys the deficiency in the mean temperature was as great as 
15°; while at several stations in the Southern States lower temperatures than were 
ever before recorded at this season occurred on April 30 or 11:ay 1. On the other hand, 
the mean temperature was above the normal along moat of the Atlantic coast and all 
the Pacific; also in much of the northern Plateau region. 

The precipitation was heavier than usual in the Ohio Valley, most of the lower 
Lake region, Middle Atlantic States and New England, and portions of eastern Kansas, 
southern Iowa, and central Illinois. Southern Missouri suffered from excessive rain
fall, this being the fourth week in succession with too much moisture. On the other 
hancl, t!ie ra~ which visited Florida, except the southern portion, were exceedingly 
beneficial. Likewise the precipitation which fell in northern Arizona and most of 
Colorado and vVyoming was of great value, though it came mostly in the form of snow. 
In the La.ke region and Ohio Valley, also, snow fell to considerable depths on April 30 
and 1Iay 1. 

T~e sunshine was normal, or above, in the Southern States and about normal on the 
Pacific coast; but generally throughout the northern districts east of the Rocky 11oun
tains there was more cloudiness than usual. 
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COOL \VEATHER CO~TINUES. 

Jfay 11.-The mean temperature was above the normal along the northern border 
from Lake Superior westward to Idaho, also to a slight degree in the southern portions 
of Florida and Texas. Elsew·here the week was unseasonably cool, especially through
out a broa<l belt extending from Colorado and northern :N' ew Mexico eastward through 
the center of the country to the 11iddle Atlantic coast. Over most of the countrv the 
weather ,vas thus unfavorable, and light to heavy frosts were general from the uppe1 
11issouri ·valley southward to Oklahoma and north,vestern Texas, while light frosts 
occurred as far south as the northern portions of the Gulf States and western North 
Carolina. 

ABUN'DANT RAINS IN THE EAST. 

Over almost all the eastern half of the country the precipitation was abundant and 
well distributed. In western Louisiana there was little rain and in portions of the 
Uarolina.s and adjoining States there was a deficiency; likewise from Lake Superior 
west,vard along the northern border to the Rocky h!ountains little or no precipitation 
occurred. However, in western 11ontana, northern Utah, ancl practically all of Idaho, 
\Vyoming, an<l Nebraska, the precipitation ,vas notably heavy. Practically no rain 
fell in Texas or the central or western portions of Oklahoma, and in most of the former 
State rain was needed, as it was also in portions of the upper h1issouri ·valley. 

Thero was sufficient sunshine in the Southern States and in the upper h!issouri ''al
]ey; but excessive cloudiness prevailed throughout the central valleys, Lake region, 
}.fiddle Atlantic States, and New England, where warmth and sunshine were much 
needed. 

COOL IN THE FAR WEST; WARM IN' THE EAST AND SOUTH. 

May J 8 .-The ·week was unfavorably cool in the Pacific States and the Plateau regions; 
over a large part of the latter freezing temperatures occurred, while light to heaYy 
frosts were general. To the eastward of the Rocky 11ountains the week was almost 
everywhere favorable and warmer than usual. In the central valleys, the southern 
portion of the Lake region, and the southern Appalachian district the temperature 
excess was marked. Alon~ the northern border conditions were not quite so favor
able, for there was a deficiency in temperature in most of North Dakota, northern 
?i!inncsota, and the Lake Superior region, while freezing temperatures occurred in 
the interior of northern Ne,v England and frosts in northern New York during the 
latter part of the week. 

REA VY RAINS IN THE WEST GULF STATES. 

The rainfall was very heavy in the greater part of 11ississippi, Arkansas, and Louii=d
ana, and in the eastern portions of Texas and Oklahoma; many localities in these 
States suffered from overflows and the ,vashing of land. Also in South Dakota and 
southern 1'-!innesota considerable damage resulted from heavy rains. The rainfall 
was in excess of the normal in nearly all the northern half of the country from the 
lo\\·er Lakes west\vard, except in the Plateau region, and generally in the lower val
leys and west Gulf States. In the greater part of the Atlantic coast States there was 
little or no rain, and there was practically none in N cw l.1exico, most of Colorado, 
and the southern portions of Arizona and California. 

The sunshine was below the average on the Pacific coast, generally in the northern 
districts east of the R_ocky 11.ountair~s, an4 in the cent_ra~ a~d ~est Gulf ~tates. There 
,vas ample sunshine 111 the Jo,ver h11ssoun, central 111ss1ss1pp1, and Ohio valleys, and 
generally throughout tho AtJantic coast States. 

ilfay 25.- 'l'he tempcrat.ure ,vas aboYe the normal and generally fayorable over the 
eastern half of the country and over most of Oklahoma and Tex:1s; elsewhere, saye on 
the coast of California it was beJow the normal. It was especially lo,v and untavor
able over the northeri'.i. Rorky Mo~ntain slope and the. Rorky 11ounta~n an~ epRtern 
portion of the Plateau regions. Light frosts occU1Ted 111 the upper ~11ssour1 "\ alley, 
and on the north Pacific coast, and light to heavy frosts and freezing temperatures 
,vere common throughout the middle an<l northern Rocky 11ountain and Plateau 
regions. 

EXCESSIVE RAINS; FLOODS IN TEX.AS .AND ADJOINING STATES. 

·very heavy rains fell over the grea~er pa1·~ ?f Texas an<l Ok.l~homa and damaging 
freshets resulted in those States and in Lou1s1ana. Large portions of Kani:ias, Iowa, 
1-linnesota and Illinois were visited by abnormally heavy rains, and the rainfall ~vaP 
generally excessive also along the Atlantic coast from Cape Cod to South C'arohna, 
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In Korth Carolina this rain was greatly needed. Over much of the northern Rocky 
l.lountain slope the precipitation was notably heavy, most of it falling as snow. There 
,,as Yery little or no precipitation over northern New England, much of the Lake 
region, the east qulf coast, and the far Sou_thw~st. There we~·e seve~e local storms in 
the ,vestern portion of the upper Lake region, 1n Texas, and m portions of the South 
Atlantic States during the fore part of the week. 

There was much cloudiness in the Atlantic coast districts northward of Georgia, in 
Texas, and from th0 upper Lake region westward to the north Paci.fie coast,; else
where there was more than the usual amount of sunshine. 

WARM THROUGHOUT THE EAST; COOL L'l THE WEST. 

June 1.-The temperature was above the normal from Texas northeastward to Lake 
tiichigan and in practically all districts to the eastward, the greatest excess occurring 
in the Middle Atlantic States. Elsewhere the week was unseasonably cool, especially 
in the northern Plateau region. J<'reezing temperatures and frosts occurred in por
tions of the middle and southern Plateau and Rocky l\Iountain regions. 

SNOW FALLS I N NEVADA AND WYOMING. 

No rain, or practically n one, fell in western Texas and thence lvestward to the 
Paci.fie, in most of North Dakota, along much of the Gulf coast, and in central and 
western North Carolina; also in most of the southern Appalachian region, the Ohio 
and lower Mississippi valleys, and western Oklahoma and Kansas the rainfall was 
decidedly scanty. Limited areas in North Carolina and Arkansas needed rain. On 
the other hand northern Missouri, Iowa, and southern 1'1innesota suffered considerably 
from excessive rains. Other regions receiving an excess of precipitation were sout.h
western New England, the coast counties of North Carolina, and portions of Arkansas, 
Kansas, 1Iontana, and northern Utah. Snow occurred over much of Nevada ana 
some counties of ,\'yoming, and heavy snow occurred in the high mountain districts 
of 11ontana and Idaho. In the mountains of California the supply of snow left from 
the preceding winter was decreasing rapidly, and in the mountains of Arizona there 
was decidedly less snow than at the corresponding date of 1907, yet the flow of water 
still continued plentiful. 

Throughout the nort,hem districts local storms of considerable severity were numer
ous during the latter part of the week. 

There was ample sunshine in the Ohio \ralley, Atlantic coast and central and east 
Gulf districts, an<l from Texas west.ward to the south Paci.fie coast; but the amount of 
cloudiness ,vas more than usual in the Lake region and in the districts westward of the 
upper lliississippi , , alley. 

LONG-CONTINUED COOL WEATHER I N THE PLATEAU DISTRICTS. 

June 8.-The week was unseasonably cool and generally unfavorable in the upper 
1'1issouri Valley, the Rocky Mountain region, and all districts to the west.,vard, except 
that the last days were very warm on the north Paci.fie coast. In the upper Ohio 
\'alley and along the Atlant,ic coast from South Carolina northward the fust days of 
the week were abnormally cool, and the mean temperature of the whole week was 
i:;omewhat belo,v normal. Freezing temperatures occUl-red at a few points and frosts 
were general in the interior of New England and New York; and light frosts were 
reported also from a few counties in Ohio. Freezing temperatures occurred also over 
a large part of the central and southern Plateau regions, a temperature of 23° being 
recorded at Flagstaff Ariz., on the morning of June 4. The greatest deficiency in 
temperature occurred in the Plateau region, especially in the central portion, where 
a few stations reported deficiencies of 12° or more. In the Lake region, upper niis
i:;iss!ppi \.alley, central and lower valleys, central and southern portions of the Plains 
reg10I1, and throughout the Gulf St.ates the mean temperat.ure was normal or above, 
the greatest excess occurring in the upper Lake region. 

There ,\·as no appreciable rain throughout most of California, Arizona New 1-Iexico, 
and southern rrexas; also in most of southern 11ichigan, northern Ohio, Pennsylvania, 
Kew Jersey, New York, and New England, except a few counties in .Maine. In the 
greater part of Indiana, Illinois, and \Visconsin, and portions of Arkansas, the Carolinas, 
and the east Gulf States the rainfall was very light. Much of western Tennessee and 
of central Virginia, also portions of adjoining States and practically all of eastern Florida, 
received rain in considerable excess; but the chief regions of excessive preci pita ti on d ur
ing the week were a strip extending north ward from extreme northern Texas through 
the eastern portions of Oklahoma, Kansas, Nebraska, and South Dakota, and including 
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much of the_ States adjoining these on the eastward, and a large region in Montana and 
Idaho. This was the fourth successive week to bring excessive precipitation to much 
of Montana, and destructive floods in many of the small streams of that State resulted. 
Also the lower Arkansas Valley and other portions of Oklahoma and eastern Kansas 
and districts in Missouri, northern Mississippi, western Tennessee, and eastern North 
C~rolin~ suffered from .o~e~o~s. Some severe local s~rms occurred in the upper 
111ssour1 and upper 111ss1ss1pp1 valleys, but comparatively few elsewhere. Again 
snow fell in portions of Nevada and in the mountains of Idaho, and heavy snow in the 
high mountains of Montana. 

1'here was much cloudiness in Oklahoma, Kansas, Missouri, and generally to the 
westward of the up:()er Mississippi Valley, also in most of the South Atlantic States; 
else·where the sunshine was normal or above. 

FROSTS IN THE DAKOTAS .AND UPPER LAKE REGION. 

Ji.l,ne 15.-The weather averaged somewhat warmer than usual in the north Pacific 
coast and northern Plateau regions and most of Nevada, New Mexico, and Texas, 
and throughout almost all the area of the Atlantic coast States. Elsewhere the mean 
temperature was abnormally low, and the week was especially cool in the Dakotas, 
Minnesota, Iowa, and ,vestern Wisconsin. Light frosts occurred in the Dakotas and 
the upper Lake region during the middle of the week. 

DAM.AGING FLOODS IN THE ARKANSAS VALLEY. 

There was practically no rain in the Pacific States, Arizona, New 1'Iexico, southern 
and western Texas, and along the immediate Atlantic coast from Chesapeake Bay 
northeastward. Rain was much needed in western and southern Texas, over much 
of the Ohio Valley, and generally throughout the :tvfiddle Atlantic States and New 
England, the drought being severe in the last-named district. The rainfall was 8en
eral but light this ,veek in the upper Lake region, but it was notably heavy in~ yo
ming and Nebraska; and it was especially heavy in eastern Kansas, Oklahoma, and 
large portions of Missouri, Arkansas, and Louisiana. Damaging overflows occurred in 
the lower Missouri and Arkansas valleys. 

There was much cloudiness in the lower Missouri and upper Mississippi valleys and 
upper Lake region, also in portions of the Southern States; elsewhere the amount of 
sunshine was unusually great, notably in New England and the Middle Atlantic 
States. 

COOL WEATHER IN THE FAR WEST. 

June f2f2 .-A marked feature was the unseasonably cool weather over the greater 
part of the Rocky 1Iountain, Plateau, and Pacific coast regions, the temperature 
deficiency being greatest in Idaho and the adjacent portions of surrounding States. 
Frosts occurred in portions of Washington, 11ontana, and Arizona. During the fore 
part of the week it was very cool also throughout most of the central valleys and 
thence eastward to the Atlantic coast, frosts being reported from portions of Illinois 
and Ohio. But for the week as a whole the temperatures east of the Rocky J\.1ountaina 
everywhere averaged not far from normal, except that in eastern New England it 
was unusually warm. 

The rainfall was somewhat excessive in most of Oregon, Idaho, Montana, Wyoming, 
and Nebraska, and in the northern portions of Utah and Colorado; also it was espe
cially excessive in northern North Dakota, northwestern Iowa, and portions of South 
Dakota and I(ansas . Florida, especially the southern end, received heavy rains; and 
highly beneficial rains fell in portions of southeastern Texas, and most of Ohio and 
New England. Practically no rain fell in the vicinity of Lake ti1ichigan, or from the 
lower Ohio Valley southward to central 1'1ississippi and Alabama. Severe local 
storms visited portions of Ohio, Wisconsin, and Minnesota, and caused some damage 
in the last-named State, but the week as a whole was comparatively free from such 
storms. 

There was much cloudiness in the north Pacific coast States and portions of the 
upper 11ississippi Valley; but else,vhere there was generally abundant sunshine. 

COOL WEATHER CONTINUES IN 'l'HE WEST. 

June f29 .-As in previous weeks, the weather was unseasonably cool in the northern 
Rocky ti-loun tain and Plateau districts, ,vi th some frosts and freezwg temperatures; and 
the mean temperature was generally below the normal to the westward of the ti-lissis
sippi River, except in Arkansas and Louisiana, along the southern border, and in Cali-



'\YEATHER AND CROP CONDITIOKS IN 1908. 523 

fornia near the coast. .Also throughout most of the South Atlantic and east, Gulf 
States the mean was slightly ·b elow the normal. In other d istricts the week was 
warmer than usual, the excess being most notable in the upper Lake region. 

SEYERE DROUGHT IN NEW ENGLAND, THE OHIO VALLEY, AND ELSEWHERE. 

The rainfall was heaviest over southern Minnesota, northern and western 11issouri, 
southeastern Kansas, southwestern Oklahoma, most of the Florida peninsula, and 
limited areas in Texas, the Carolinas, and Connecticut and 1-Iassachusetts. The rain 
was somewhat excessive for the season also in nor thern New 1'Iexico, much of Arizona 
and Utah, along the coast of Washin~ton, in most of Wisconsin, and in eastern Georgia. 
In California, Nevada, and most of 1daho no appreciable rain fell; and the same ,vas 
true of most of Tennessee, northwestern 1-Iississippi, northern Louisiana, and much of 
Arkansas. The drought continued with increasing severity in the ~eater portion of 
N e,v England, in southeastern Alabama, southeastern Pennsylvania, and generally 
throughout the Ohio ·valley, in Tennessee, and in much of Louisiana. On the other 
hand, in some portions of the Carolinas there was flooding and washing of lands on 
account of the excessive rains. 

Destructive local storms occurred in parts of Virginia and 1'1innesota, and high 
winds caused some local damage in Utah; yet for a week in summer the country as a 
whole was remarkably free from damage of such character . 

A. deficiency in sunshine w·as reported from South Carolina and North Dakota, and 
from a few other districts. Elsewhere the amount of sunshine was generally ample 
and in some cases excessive. 

HE.A.VY RAINS IN NEBRASKA; HAIL IN KANSAS . 

. July 6.-The mean temperature for the week was below the normal, as in the pre
ceding week, over the entire district between the Mississippi River and the Rocky 
:ti-fountains, except southwestern Texas. The lower Mississippi Valley had weather 
but very slightly cooler than usual in July, but in the middle Missouri Valley the 
week was unseasonably cool, the deficiency amounting at places to 9° a day. Light 
frosts were reported from exposed localities in Wyoming and Montana. The week 
averaged warmer than usual along the southern border from the Gulf of 1Iexico to 
very near the California coast, also generally in the Pacific coast States, Nevada, 
Arizona, and the ·western portions of Utah and I daho. Also in the lower Lake region, 
most of Ohio, \Vest \ 'irginia, and Alabama, and in all the Atlantic coast States save 
Florida, the mean temperature was above the normal. 

The precipitation was decidedly heavy in eastern Nebraska, and rather heavy in 
many other small districts, especially in the Carolinas and Georgia, and along the 
west Gulf coast. It ,vas generally somewhat above the normal also over the central 
and southern portions of the Rocky Mountain slope, in South Dakota and thence 
southea."tward to Indiana, and in much of the Ohio Valley, T ennessee, and Missis
sippi, and in portions of Florida, the \ Tirginias, and lower Michigan. There was little 
or no rain along the northern border from Lake Superior west,vard, in western Arkan
sas and eastern Oklahoma, in most of New England and northern New York, and 
generally along the immediate coast of the Middle Atlantic States. Practically no 
rain fell anywhere in the districts west of the Rocky ~fountains, but water for irrigation 
purposes was generally plentiful. 

Some damage was sustained by hail in Kansas, and hail and wind storms occurred 
locally in \Vyoming and New 1Iexico. 

C'onsi<lerable cloudy weather prevailed over the Dakotas, Nebraska, Iowa, and \Vis
con~in, and in the lower 1Iississippi Valley, but elsewhere there was generally abundant 
sunshine. 

WIDESPREAD HOT DRY WEATHER. 

July 13.-The week was generally favorable as to temperature and sunshine. Over 
most of the districts east of the Rocky 1-Iountains the week opened with comparatively 
warm weather, which was followed by several days cool for midsummer. The end of 
the week brought temperature generally above the normal, especially over the Atlantic 
coast districts, where intensely hot weather prevailed on the 12th. The mean tem
perature for the whole week ,vas above the normal over practically all the northern 
half of the country, also over substantially all of California, Nevada, Utah, and Ari
zona, o.nd along the central and east Gulf coast and in most of Florida. The excess 
was marked in northern and eastern New England, and in 11ontana, Idaho, Wash
ington, and Oregon. In no district was there a marked deficiency in temperature. 
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Ther~ w~s unusually little precipitation. A.n abundance of rain fell only in scat
tere<;I d1str1c~, ge~era_lly small; these were chiefly in the Carolinas and Georgia, in 
portions of M1SS1ss1pp1 and the west Gulf States, in the central ancl lo,ver lllissouri 
Valley, and in southwestern Nevada and the interior of California. I rreo-ularly dis
tr~bu~ed rainfall, locally quite abund'.1nt, was reported from the region of Lake 
M1ch1gan_, from northern and eastern Ohio, an<l from the interior of New York. ·very 
heavy 1·a1ns occurred at some places in southern Louisiana, while there "·as no rain 
at all in most of New England and the lower Ohio \'alley. At the close of the week 
the drought continued with increasing severity over most of New England, and rain 
,,as badly needed also oYer the Atlantic coast districts as far south as \'irginia and 
,vestwa.rd over the Ohio \ Talley to Illinois, in North Dakota, and generally in unirrigated 
districts west of the Rocky iiountains. 

Frequent sandstorms occurred in Arizona, and in North Dakota some damaoe from 
hot winds was reported, while in scattered localities in \Vyoming, -Ctah, Arizo~a, and 
New 1'1exico some injury was done by hail. 

The sunshine was somewhat deficient over the lower ~Iississippi ·valley, and in 
Colorado, New 1Iexico, and portions of Texas; but the amount was excessive in most 
of the Plateau and Pacific States. 

BE~EFICIAL RAINS IN ~EW EKGLAN'D. 

July 20.-Conditions were generally normal as to both temperature and sunshine. 
P eriods of moderately cool and ,varm weather succeeded each other at frequent inter
vals, and no great extremes of either heat or cold occurred. The average temperature 
was slightly above the normal along the Atlantic and Gulf coasts and in the central 
and lower valleys and the southern Appalachian region; also in the Pacific States and 
thence eastward along the northern border to centr-al North Dakota. Elsewhere the 
week aYera~ed cooler than usual for July, especially in the Lake Superior region and 
northern 1linnesota. 

IleaYy and general rains OYer most of New England relieved the droughty condi
tions that had prevailed there, and along the 11iddle Atlantic coast beneficial rains 
fell. However, these rains w·cre unevenly distributed, and some localities were 
left in great need of further moisture. Considerable rain fell in most of the Lake 
region and the upper Ohio \ralley, in portions of Georgia, Florida, and Alabama, 
along the coast of Louisiana, and in most of llfissouri and the upper 11ississippi \'alley. 
Quite heavy rains occurred in north-central Kansas, eastern Oklahoma, and central 
Arizona; and less heavy ones in portions of North Dakota, 11ontana, and eastern 
Oregon. There was no rain, or very little, in most of ·virginia and the Carolinas, in 
'-''estern Tennessee and portions of the adjoining States, in most of the interior of 
the west Gulf States and the coast districts of southern Texas, in most of South Dakota 
and Nebraska, and generally weshvard of the Rocky 1Iountains, except in dir<tricta 
previously mentioned. Some severe thunderstorms were reported, especially from 
Ohio, and slight damage from hail was reported from portions of Ohio, \\'yoming, 
and Idaho. 

Sunshine ,vas generally abundant, though deficiencies were noted in portions of 
Arizona, Colorado, Nebraska, western North Carolina, and northern Florida; also in 
parts of Texas, Idaho, and the Lake region. 

DROUGHT BROKEN L'- MIDDLE .ATLANTIC STATES. 

July 27.-The week was one of generally eYen and moderate temperature, the 
average being slightly above normal over more than half of the country. The mean 
was especially high over the upper ~fil:;souri \ 'alley, where high maximum tempera
tures occurred on the 25th. The regions where the week averaged cooler than season
able for July were New England and northern Xew York, the east Gulf States, n1o~t 
of the central and lo,ver Yalleys, and Crom Kansas and Oklahoma southwest,vard to 
extreme southern California. As a rule temperature!'! "·ere fayorable, though the 
humid conditions prevailing over most of the eastern di:1tricts during the latter por
tion of the week produced considerable discomfort. 

The rainfall was decidedly heavy over mosi of New England and New York, 
etipeciallv the southern portions, also over the greater part of New Jersey, Pennsyl
vania, ilaryland, \Vest ,-irginia, and northern and western \Tirginia. The gi-eater 
part of this region had been without sufficient rainfall for several weeks. There 
·was considerable rainfall over most of the Ohio , ~alley and the cotton-gro'\\ing State~, 
save large portions of Texas and the coa!'t sec tions of the Carolina~. Heavy rains 
occurred in north"·estern I owa and i-oulhern ::\Iinnesota, and le:,s heavy ones over 
eastern Kansas and most of Xebraska, and in southea:;tcrn Nevada, ;,outhern Utah, 
and northern A.rizona. Practically no rain fell in the upper Lake region, and Jowr>r 
1Iichigan and southern \\isconmn were in much need of moiFture. 
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Severe thunderstorms, with heavy rain, high winds, and damage by lightning, 
occurred during the latter part of the week in portions of New York, New Jersey, 
Pennsylvania, Maryland, and Ohio. 

Sunshine was generally abundant over all western and many eastern districts, 
though considerable cloudy weather prevailed over New England, the ~fiddle Atlantic 
and west Gulf States, and in Oklahoma, eastern Kansas, and portions of Arizona. 

August S.-The week was slightly cooler than normal in :Mru:yland Virginia, and 
the Carolinas, and generally throughout an area along the southern border and the 
Gulf coast from central Arizona to western Florida, extending northward to central 
Colorado. Elsewhere the mean temperature was close to or above the normal, fre
quently to a marked degree. The regions of greatest excess were northern New 
York and New England, the upper Lake region, and especially the interior of Cali
fornia and northwestern Nevada. Low morning temperatures ,vere reported this 
week, as in the preceding, from northern Idaho. The week closed with high tem
peratures over the central valleys. 

WEATHER GENERALLY DRY; HEAVY RAINS IN LIMITED AREAS. 

The precipitation was practically confined to a few districts, but in some of those 
districts it was loc-ally very heavy. Abundant rain fell in the coast districts of 
Virginia and the Carolinas, ,vhere it was much needed; but in part of North Carolina 
the great excess of rain, combined with high winds, caused a great amount of dam
age. In most of Louisiana and :Mississippi and the adjacent coasts of Alabama and 
Texas there was Yery hea,,y rain; and in southern Louisiana much floodina occurred, 
over 19 inches of rain falling in St. 1Iary Parish. There was a faix rainfalf in eastern 
Minnesota and the Lake Superior region, and in a naiTow strip from southwestern 
Iowa to south-central Kansas, and in a small region in the Dakotas. But the largest 
area of precipitation was in the far Southwest, extending from southern Nevada north
eastward to western Nebraska and southeastward to central Texas. A few stations 
in this area reported falls very heayy for the region- 1fodena, Utah, over 2 inches; 
Flagstaff, Ariz., almost 3 inches; and Amarillo, Tex., nearly 4 inches. There was no 
rain, or extremely little, in the P acific coast States, Idaho, northern l\fontana, much 
of New England and the Middle Atlantic States, and, except as noted above, in the 
Lake region. 

Sunshine was generally deficient over most of Louisiana, Utah, Arizona, Colorado, 
New Mexico, the northwestern portion of Texas, and the coast districts of the east Gulf 
and South Atlantic States. 

NORMAL TEMPERATURES; WELirDISTRIBUTED RA.INS. 

August 10.-The week was generally favorable as to temperature and sunshine. 
Some hi~h day temperatures prevailed over nearly all northern and eastern districts 
during tne first of the week, but cooler weather followed. Over the interior portions 
of the Pacific coast States the week continued decidedly warm, and there ,vere some 
excessively hot days. Nowhere in the country did the mean temperature of the week 
depart widely from that usual early in August, except as already noted. I n 1'1ontana 
and most of vVyoming, and generally to the westward of the Rocky 11ountains, save in 
southeastern Arizona, the week averaged warmer than normal; also in most of the Lake 
region, New York, New England, Pennsylvania, and the South Atlantic States, the 
mean temperature was a trifle above normal. 

J There was very little rain, or none at all, in the Stat.es along the northern border from 
upper 1.Iichigan to ihe Pacific coast or anywhere to the westward of the Rocky }.loun
taius, save in Utah and Arizona, the southeastern portions of California and Nevada, 
southern Wyoming, and northern Colorado, where moderate rains fell. In ,vest.ern 
Okl~homa and northern and eastern Texas, also in most of Wisconsin, Illinois, and 
Indiana, there were few districts where rain occurred in amounts more than trifling; 
but in central and southwestern Texas there was considerable rain, though unevenly 
dii:;tributed. In almost all districts not named above rain came in considerable 
amounts, and the distribution was more even than usual for a week in summer. The 
chief regions of the heaviest rainfall ,vere central and eastern Arkansas, southern 11is
souri, southwestern Kentucky, northern lvfississippi, Alabama, and Georgia, most of 
North Carolina, and central New England. In much of the central and southern por
tions of lower Michigan the drought was broken by te1Tific thunderstorms, and there 
,vas much damage by lighLning, as there was also in Pennsylvania and New England. 

There was more cloudiness than usual over most of the far Southwest, the central 
cotton-gro,ving States, a11d much of North Carolina and Ne,v England. 



526 YEARBOOK OF T:S:E DEPARTMENT OF AGRICULTURE. 

COOL IN THE NORTHWEST. 

August 17.-In the upper Missouri Valley and northern Rocky 1fount;ain region the 
week averaged much cooler than normal, especially the closing days; and generally 
to the westward of the Mississippi River, except from southern Iowa and northern 
Kansas so~thward to the Gulf of Mexico, the,mean temperature was UDBeasonably low. 
H owever, 1n much of Oklahoma ~nd Texas this was the first week.since the latter part 
of June when the temperature did not average below normal. Over practically all 
districts east of the Mississippi the mean temperature was somewhat, though nowhere 
decidedly, above the normal ; and on the 14th and 15th very high temperatures were 
prevalent. Unusually low temperatures were recorded in the Mountain and Plateau 
districts near the end of the week. 

RA.IN IN THE CORN-GROWING STA.TES . 

. T~e _rainfall in southern florida w~s heavy, also in portions of Arka~sas, Kentucky, 
Virginia, and North Carolina; but m general there was but very little rain to the 
southward of Nebras~, Iowa, t~e Ohio River, northern Pennsylvania, and central 
New England. But 1n these regions and to the northward, save 1n the Lake Superior 
region, there was a plentiful amount of rain and in a strip extending eastward from 
the central Missouri Valley across I owa and iower :hfichigan to western N e,v York, the 
fall was decidedly h eavy. In Montana, Wyoming, most of Colorado and Utah, north
ern and eastern Arizona, and all of New Mexico the precipitation was large; but to 
the westward there was practically none, except on the immediate north Paci.fie coast. 

In northern Arizona this was the fourth week of excessive rain, and much damaae 
from floods resulted. Some damage from hail and high winds occurred in the Dakota°s, 
Ohio, and Utah. The severe drou~ht in portions of Wisconsin, Illinois, Indiana, and 
Ohio was now almost everywhere Droken, but portions of the cotton-growing States 
were much in need of moisture. · 

The sunshine was somewhat deficient in amount from the upper Lakes and the cen
tral llfissouri Valley westward to the Rocky Mountains and in nearly all districts 
throughout the Rocky Mountain and Plateau regions. 

LIGHT FROSTS IN NORTHERN DISTRICTS. 

August 24.-Throughout the cotton-growing States, most of the Ohio Valley, and 
most of the m,iddle Atlantic coast the week averaged a trifle warmer than normal; also 
in most of the Pacific States and the northern Plateau region there was an excess, 
amounting in most of Oregon and Washington to 5° or more. In the remainder of the 
country the mean temperature was below the normal, especially in the upper 1'Iissis
sippi and middle Missouri valleys and eastern Colorado. In the Missouri Valley and 
thence southward to the Gulf of Afe.xico, also eastward to the upper Ohio Valley, the 
fore part of the week was warm and the last part much cooler. The week was warm 
in the east Gulf States and cool in New En°land and the northern Middle Atlantic 
States. Generally cool weather during the latter part of the week brought the first 
light frosts of the season in the agricultural districts, from the Dakotas eastward to 
the Great Lakes, and at a few localities in Ohio, northern New England and the 
higher portions of the Middle Atlantic States, en the 20th and 21st. No material 
damage was done by these frosts. In contrast with these low temperatures was the 
unusually high temperature of 102°, at Roseburg, Oreg., on the 17th. 

ABUNDANT RAINS IN THE COTTON-GROWING STA.TES. 

In marked contrast with the preceding week, the precipitation was abundant in 
most of the cotton-growing States, and almost entirely lacking in the regions to the 
northwai·d of these States. Good rains fell in Connecticut and southeastern New 
York, also aenerally in the Virginiaa, southwestern Pennsylvania, and southeaster~ 
Ohio; but there was practically no rainfall elsewher~ to the e~st~ard of the M~ssour1 
River. I n the Southern States the fall was scanty in a few d1Stncts, notably in tJ?.e 
Florida P eninsula, extreme western Texas, and portions of Arkansas; but the rain 
was very heavy from central Georgia northward to central Virginia. In southwestern 
Louisiana and southeastern Texas, and locally in the Carolinas, some damage 
resulted from the excess. A moderate amount of rain fell in southwestern Missouri 
and southern Nebraska, and a larger supply in Kansas and most of <;;olorado, 
especially in north-central Kansas. To the westward of the Rocky Mountains t:11ere 
·was some precipitation in portions of the northern and s?uthem Platea.u regions, 
but elsewhere practically none. At the end of the week ram was needed m western 
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New York, the greater part of Pennsylvania, and generally in tne Ohio, middle and 
upper Mississippi, and 1Iissouri valleys. 

The sunshine was generally ample from the Dakotas eastward, includina most of the 
1lississippi and Ohio valleys, and it was sufficient over the Plateau and }acific coast 
districts. There was a general lack of sunshine over the greater part of the Gulf States, 
along the eastern slope of the Rocky Aiountains, and over portions of the Great Plains 
from Nebraska to Texas, and in the Atlantic coast States from Georgia northward 
to Virginia. 

August St .-In general the temperature conditions were quite the reverse of those of 
the preceding week. Unseasonably cool weather prevailed to the eastward of Lake 
Erie, and over the western portions of Ohio, Tennessee, and Mississippi, also in the 
upper Missouri Valley, the western portions of Wyoming and Utah, and generally to the 
westward of these regions and of the lower Colorado River. Elsewhere the tempera
ture conditions were favorable, the mean being slightly above, or at least very close to, 
the normal. There was a great deficiency in the mean temperature, amountina to from 
6° to 10°, in a district extending from central Georgia to southern New Englan3, and in 
another district embracin~ Idaho, northern Nevada, and the interior of Oregon and 
Washington. During the nrst part of the week light frosts occurred at exposed :points 
along the northern border from the upper Lakes to 1Iaine, and later in the week 1n the 
northern portions of the Rocky 1Iountain and Plateau districts; but no material 
damage resulted. 

REA VY RAL~S IN THE ATLANTIC STATES. 

The rainfall was very unevenly distributed. Heavy rains occurred in the south
eastern portions of New York and P ennsylvania, and generally throughout the other 
Atlantic coast States from 1Iassachusetts southward. The rains ,vere exceedingly 
heavy in southern Virginia, northeastern Georgia, and most of the Carolinas, in places 
exceeding 12 inches; great floods resulted, causing immense damage and some loss of 
life. The rainfall was general but light in southern Georgia, northern and western 
Florida, northern and western Alabama, and the cotton-gro,ving States to the north
ward and westward, save portions of Louisiana and central and southeastern Texas. 
In the part of the country not yet mentioned the largest region of rainfall was a strip 
exte11<lu1g from l:louthern New 1fexico to north western Illinois, south western Wisconsin, 
and southern 11innesota. There ,vas considerable rain also in North Dakota and north
western 1-linnesota, and in \Yashington and northwestern Oregon. Localities of ex
cessive rain were the northern portion of the valley of the Red River of the North, 
southern Iowa, northwestern 1Iissouri, and south-central Kansas. There was no 
appreciable precipitation during the week in California and Nevada, most of Okla
homa and western Texas, and the Ohio Valley, Lake region, and northern Ne,v 
Enaland. 

?rom the Appalachian 1Iountains westward there was generally an abundance of 
sunshine, save m Iowa and Nebraska and near the North Pacific coast; but along the 
Atlantic coast and in the eastern portion of the cotton belt there was a decided 
deficiency of sunshine. 

WARM, DRY WEATHER PREVALENT. 

September 7.-The week opened with decidedly cool weather prevailing over the 
upper 11issouri Valley; the area moved rapidly eastward, brin~ing light to heavy 
frosts at exposed places in several northern States. Also light to killing frosts occul'red 
in the elevated portions of some far-western States. Yet for almost all the country the 
temperature of the week as a whole was warm and favorable, being somewhat in ex
cess of the normal, though decidedly in excess only in the northern Plateau region. 
The t,vo chief r~ons of deficient mean temperature were an area extending from 
extreme western ·1·exas to eastern I owa, and an area from central Ohio, central Ten
nessee, and northwestern Georgia eastward to the coast of the Carolinas and the }.fiddle 
At,lantic States; but the deficiency was nowhere more than sli~ht. 

There was practically no rain anywhere between the 1fissour1 River and the Rocky 
Jifountains, or to the westward of those mountains, save that light rains fell on the 
coMt of \iVashington, in portions of Nevada, and in southern California. Also in 
eastern Tex.as and in most of the Ohio Valley and Lake region there was but very 
little rain, if any. There was much rain in Oklahoma, especially the central part; and 
le~ heavy rain in large portions of the adjoining States. Some rain occurred in 
southern Texas, and more along the immediate Gulf coast to the eastward of Texas. 
There was a considerable fall over the southern Appalachian region, and along the 
immediate Atlantic coast from the Savannah River to Cape Cod. The rainfall was 
locally very heavy in Alabama and Florida; and in much of eastern North Carolina 
the fall was heavy enough to cause some damage. 
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EvE:n in the regions of heaviest precipitation there.was almost everywhere abundant 
sunshine, and over most of the corn and cotton growing States the amount of sunshine 
was decidedly in excess. 

UNUSUALLY ,v-ARM IN MOST DISTRICTS. 

September 14.-Along and near the coast from Delaware Bay to the mouth of the 
Mississippi River the ,veek averaged slightly cooler than usual at this season· also on 
the coast of '\Vashington and Oregon, in the central and southern Plateau region and 
the Rio Grande Valley the mean temperatU1·e was close to the normal, generally a 
trifle above it. But in practically all the remainder of the country the week was un
usually warm for the season, notably in the upper :hfississippi and middle and upper 
11issouri valleys. At some stations in the Dakotas the mean temperature for the week 
was 12° or more above the normal. 

DROUGHT IN THE NORTHEAST; TORRENTIAL RA.IN AT JACKSONVILLE, FLA. 

No rain whatever was reported from most stations in Viri~inia and Tennessee and 
the States to the northward and northeastward; also from Illinois westward to central 
Colorado and along the coast of California. Local rains occw-red at a few places in 
South Dakota and 11innesota; but other,vise the only precipitation of any moment 
was in a narrow district extending along the South Atlantic and Gulf coasts, including 
all of Florida, and extending northward through eastern Texas to central Oklahoma, 
,vhere light to moderate sho,vers fell. The rainfall was exceedingly heavy in a small 
area around Jacksonville, Fla., where over 13 inches were recorded, and quite h eavy 
in a somewhat larger area on the coasts of Louisiana and eastern Texas. The drough·t 
had become very severe over most of P ennsylvania, New York, and New England, 
especiaJly Vermont, also generally in the Ohio and upper Mississippi valleys, and in 
much of the Lake region. Streams were low and the ground had become exceedingly 
dry. 

Sunshine was almost everY'vhere am.P.le, and generally far above the average in 
amount; but considerable smoke prevailed in the Lake region, Pennsylvania, New 
York, and New England. 

WA.RM \VEATHER CONTINUES . 

September 21.-Conditions continued almost exactly as during the week preceding. 
Over northern New York and New England, along the Atlantic coast from New 
Jersey southward, includin~ substantially all of \ rir~nia and the Carolinas, in most of 
Texas and Nevada, and in tne greater part of the Pacific coast States the week averaged 
cooler than normal, thou8h only in the great valley of California was the deficiency 
marked. Over the remainder of the country the week was unseasonably warm, the 
excess in temperature being very notable in the western part of the Lake region and 
the Missouri and middle and upper Mississippi valleys. At Moorhead, }.Iino., the 
week averaged 18° warmer than normal. Some frosts occurred at exposed points, but 
no material damage resulted. 

FOREST FIRES IN THE GREAT DROUGHT AREA . 

Again there was no rain whatever at practically all places in ,·u-ginia, Kentucky, 
northern 11issotu·i, I owa, and to the northward and eastward of these States, save in 
upper 1-!ichigan and portions of northern 11,!innesota. In upper Jilichigan light sho,vers 
checked to some extent the forest fires prevailing there, but in general the intense 
heat and long-continued drought were favorable to the further development of such 
fires. The drought continued, with increasing severity, in the districts which were 
suffering in preceding weeks, and the afllicted area. extended farther southward and 
westward, so as to include most of North Carolina, Tennessee, Nebraska, and South 
Dakota. The only regions where precipitation was more than very light were a small 
area in western South Dakota and the adjoining States, a larger area including ,vestern 
Montana and most of Idaho, and an area covering extreme southern Kansas and much 
of the cotton-growing region. Even over most of Oklahoma and Arkansas, the adjoin
ing portions of other States, and in northern :h!ississippi and northwestern Alabama the 
rainfall was comparatively light; but nearer the Gulf and in most of .Florida the amounts 
usually exceeded an inch. As during the preceding ,veek there were excessive rains 
in the coast districts of Louisiana and eastern 1'exaa. At Galveston over 12 inches 
had fallen ,vi thin a fortnight. There was no rain over most of extreme we:-tern Tf'xaR, 
N e\V :hiexico, Arizona, and southern California, or over the greater part of the Caro• 
linas, northeastern Georgia, and eastern Tennessee. 
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The sunshine was abundant over nearly all districts, especially over the corn belt 
and the Atlantic States; but light to dense smoke ,vas noted in the Lake region and 
thence eastward over New York and New England, also southward to the Virginias and 
Illinois. 

SHARr O\'ERTURN IN WEATHER CO);fDITI ONS. 

SeplenibPr 28.-The intensely hot, dry ,veather which had for several weeks been 
prevailini over the greater part of the country continued till near the end of the week, 
when a aecided change began over the North Pacific region and steadily extended 
eastward. By the morning of the 28th decidedly cool weather had set in as far east as 
1Iichigan, Indiana, Kentucky, and Alabama. For the week as a whole the tempera
ture averaged above the normal over most of California, Texas, and Arkansas, and all 

. of Louisiana, and in the middle and lower h>Iissouri Valley, and everywhere east of the 
Mississ1ppi River. The excess was especially large in the interior of New York and 
New Enaland, the Ohio ·valley, and the entire Lake region; in portions of the latter 
district the average temperature of the ,veek was 16° warmer than usual at the close of 
September. In most of Kansas and Oklahoma and in all the Rocky J\Iountain, Pla
teau, and north Pacific regions the mean temperature was below the normal, the defi
ciency being greatest in the middle and northern Plateau districts. Freezing ,veather 
occurred toward the close of the week over the more northern districts west of Lake 
Superior, while light to killing frosts had extended, by the 28th, as far southward as 
the Panhandle of Texas and as far eastwaJ:d as northern Wisconsin. In most of the 
corn-gro,\"ing States this was the fifth consecutive week of abnormally bot, dry weather; 
but in portions of the 1-Iiddle and South Atlantic coast States this was the first week for 
about a month when the mean temperature had been as high as normal. In the latter 
part of the week unseasonably cold weather was experienced almost everywhere to the 
,vestward of the Mississippi River, except in California, and the prospects favored the 
extension of this cold weather to all eastern districts. 

Up to the morning of the 28th no rain had fallen in the greater/art of New York and 
New England, or in most of Oregon and northern California; an though the rain area 
was advancing eastward the week had brought practically no precipitation to the east
ward of Lake l.I ichigan, central Kentucky and T ennessee, and eastern Mississippi, 
except that showers bad fallen in the South Atlantic States, giving large amountl::l in 
southeastern Georgia and much of Florida. Moderate to heavy rains had fallen through
out a broad belt including the entire cow·se of the 1i1ississippi, and extending westward 
to the eastern portion of the Dakotas and the western portions of Kansas and Texas. 
The falls ·were decidedly heavy in much of Minnesota and western \Visconsin, in most 
of Oklahoma and central and eastern Arkansas, and in the coast district of Louisiana. 
Near the coast of southern California the precipitation was quite heavy, and severe 
electrical storms, wind squalls, and hail, such as are very rare in that district, were 
reported at many places. The precipitation was decidedly heavy also in most of Utah, 
where locally it caused some damage; and rather heavy, falling largely as snow, in cen
tral and northwestern Colorado, most of Wyoming, central and eastern Montana, and 
western North Dakota. 

Sunshine was generally deficient in the Gulf States and portions of Georgia and the 
Carolinas; but elsewhere it ,vas usually abundant. Ilowever, in the States affected 
by drought the air was very smoky, on account of forest fires, until the advent of the 
rains in the regions they reached before the end of the week; while in many of the 
Atlantic coast States the mornings were usually foggy. 

REVIEW OF THE SEASON. 

For the period from 11arch 1 to September 30 the mean temperature was below the 
normal over practically all of the Rocky 1f ountain and P lateau regions, also the coast 
districts of \Vashington and scattered portions of California. The deficiency was most 
nouble in Utah and in the adjacent portions of other States. The mean temperature 
was above the normal in much the greater :part of the country, namely, in most of the 
coast districts and in the great valley of California, in Oregon, eastern ,vashington, the 
eaatem ~ortions of 11ontana and Colorado, and practically everywhere farther east
ward. fhe departtn-e from the normal was very slight in the middle .lvi issouri Valley, 
central and western Virginia, and at several points immediately on the Atlantic coast; 
but the excess was quite considerable, amounting to about 2° to 3° per day, on the 
shores of Lakes Huron and .lvlichigan, and in most of the Ohio Valley, the east Gulf 
States, and the southern Appalachian region. (Pl. L .) 

The total precipitation during the same period was deficient over almost all northern 
districts east of the 1Iissiasippr, over most of South Carolina, eastern and southern 
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Georgia, the Florida peninsula, and the east Gulf States; also over the greater part of 
Tennessee. To the westward of the Mississippi there was a deficiency general9' over 
the middle and upper 1',,fissouri Valley, southeastern Colorado, and western Kansas 
and in the Pacific coast States. The regions of most marked deficiency were th~ 
greater part of California, where, however, the normal spring and summer rainfall is 
very small, eastern Washington, most of 1tfichigan, save the southwest portion of the 
lo,ver peninsula, and central and northern New England. On the other hand very 
notable excesses in precipitation occurred in Arizona, Utah, and Oklahoma, sou'thern 
Montana, eastern Kansas, ,vestern Arkansas, and northwestern Texas, and on the 
coast of North Carolina. In Oklahoma and ,vestern Arkansas the amounts exceeded 
150 per cent of the normal quantities, and the same was true in Utah and in southern 
Montana, where, however, the normal falls are Yery much less. In general, the rain
fall was somewhat in excess of the normal in southern ''irginia, most of North Carolina, 
northern and western Georgia, portions of F lorida, practically all of Louisiana, por
tions of the coast regions and the southwestern districts of Texas, around the southern 
end of Lake 1',,fichigan, and in most of Iowa, Minnesota, Idaho, and northern Nevada. 
(Pls. LI, LII.) 

OCTOBER. 

During the first half of the month the weather was generally cooler than seasonable 
in the eastern half of the country, also in most of the northern States of the western 
half, and throughout the central and southern Plateau region, though in the Lake 
region, Ne,v York, and New England warmer weather set in about the 10th or 12th. 
On the immediate Pacific coast the mean temperature of the first half of October ,vas 
about normal, and over much of the Great Plains region it was somewhat above. Gen
erally in the central valleys, the cotton-growing States, and the southern Plateau 
region there was a considerable deficiency in the temperature of the first two weeks. 

During the last half of the month the weather was warm for the season in practically 
all the country to the eastward of the Mississippi River, and especially in the more 
northern districts, till the last few days, when a decided change to colder weather 
occurred. However, in the South Atlantic and east Gulf States the temperature 
varied somewhat, and in many districts averaged cooler than normal. In the western 
portion of the cotton-growing region there was about a week of cold weather at the 
end of the month. In the more northe1n States between the 11ississippi and the 

.. Rocky 1-Iountains the last half of the month was about as mild as usual, or, especially 
in 1-fontana and ,vyoming, somewhat cooler. To the ,vestward of the Rocky .Moun
tains, except in Idaho and the immediate vicinity of the Pacific cuast, the latter half 
of the month was rather cooler than usual. 

For the month as a whole the mean temperature was above the normal in a small 
portion of California, a larger area in northern Idaho and the adjoining States, and 
generally to the eastw:ard and northeastward of the Missouri and Cumberland rivers 
and central North Carolina; it was belo,v the normal over the remainder of the coun
try, most notably in the east Gulf States and the central and southern portions of the 
Rocky Mountain and Plateau regions. 

Freezing weather and killing frosts extended a-a far south as central Texas, the lower 
Ohio Valley, and southern Ne,v England, but as a rule the lowest temperatures were 
confined to the last days of the month. 

SOANTY RAINFALL. 

Much the greater p~rt of the country had very little rai:'1 during Octob~r. I_n the 
Appalachian Mountains a?d.t~ the eastwar~ there was~ fair amount, espec1ally.1n.t~e 
Carolinas and southern Viq~1n1a, but practically all of it to the northward of Virginia 
fell after the 24th. In Flonda the precipitation was generally much less than normal, 
except in the southeastern portion. The monthly total at Jupiter was 20.43 inches. 
I~ ~e .Lake region. and the Oh~o and 1Iississippi va.lleys, except l\,fi.nnesota, the pre
cipitation was decidedly deficient. The chief region of heavy rains was a narrow 
strip extending from north-central rrexas to central Iowa, a region which had generally 
received much more than its usual amount of rain during the seven preceding months. 
In portions of central Oklahoma and eMtern l{ansas the monthly rainfall ex~ee~ed 8 
inches and some damage resulted. In Nebraska and the Dakotas, notably 1n South 
Dako~, and thence westward to the Paci.fie, including northern Colorado, eastern 
Nevada and all of Utah, the amount of precipitation was almost everywhere in excess 
of the n'ormal. In Montana and the higlier portions of the other St.ates mo~t of the 
precipitation fell as snow, much of it coming during the second decade. This heavy 
snow combined with the unusually cold weather, caused some loss of and con
sider~blesuffering to live stock in the Rocky 11ountain regions. Remarkably heavy 
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f!nuw for the season fell also in northeastern Kansas nnd north"·estern 11issouri during 
th" last decade. 

The droughty conditions which had preYailed so generally in the central 1Iississippi 
Valley and to the east"·ard during most of September, though somewhat relieYed by 
the general rains near the end of that month, were continued during the grea.ter part 
of October, till the rainfall of the last week; and, indeed, in portions of N<>w England 
and PennsylYania, and generally throughout the Lake region, !he Ohio \~alley, and 
the central 1Iississippi Valley

6 
and the western half of Tennessee, there was very 

little relief during any part of ctober, and at the end of that month the water supply 
v.·as alarmingly low and there was most urgent need of rain. 

There was much smokiness, as in September, in all northeastern districts, but other
wi::1e there ,vas the normal amount of sunshine, or considerably more, to the eastward 
of Kansas and Oklahoma, and on the immediate Pacific coast. But in tho Plateau 
11.ud Rocky 11ountain regiona, also during the latter half of the month in the Dakotas, 
Kansas, and Oklahoma, there was an unusual amount of cloudiness. 

NOVEMBER. 

To the eastward of the Rocky }.fountains the weather was generally favorable, though 
somewhat changeable. The month began with four to six days of cold weather, 
followed by about a week of mild weather. About the middle of the month a short, 
but severe, cold spell followed; then, about the 16th to 18th, a warm period began, 
which lasted till the close of the month, save that during the last, day or two a cold 
wave set in over the upper n-1issouri Valley and adjacent districts. In the Rocky 
Mountain region and to the westward the first decade was generally warmer .than 
normal, especially on the immediate Pacific coast; the second decade ,vas colder 
than usual in the southern Rocky Mountain region, but generally milder else,vhere; 
and the third decade WM generally colder than normal, especially in Utah and, 
after the 23d, in Colorado. 

For the month as a whole the mean temperature was below the normal only in 
the central and southern Rocky .tii ountain regions, the southern Plateau region, 
extreme western Texas, and the greater portions of Utah and southern California. 
Elsewhere much warm weather occurred, and the avera$e was above the normal, 
notably in the central and upper Missouri and 11ississipp1 valleys. 

By far the greater part of the country received less rain than November usually 
brings. The chief localities of excessive precipitation ,vere southeastern Florida, 
where again the rainfall was remarkably heavy, though most of the remainder of the 
State was suffering from drought; an area including the lower iiissouri ·valley and 
the Ozark region, with southern Kansas and eastern Oklahoma; an area including 
northwestern Iowa, western 11innesota, and most of the Dakotas, especially east of 
the Missouri River; an area covering central and northeastern Colorado with south
western Nebraska and northern New 11exico; and an area embracing northern Utah 
with the adjacent portions of other States. In the two areas last mentioned the 
bulk of the precipitation came in the form of snow and during the final week of tho 
month. The precipitation ,vas fairly abundant, though ~enerally less than normal 
in amount, over the P acific coast region from central California northward, in most 
of Illinois, Kentucky, and Tennessee, in portions of Texas, and in much of the Lake 
region, especially the more nort,hern part. 

Over most of the }.fiddle A tlant,ic States and the upper Ohio Valley, with adjoining 
portions of the Lake Erie region and New England, the precipitation was quite scanty, 
and the droughty conditions generally continued. Also generally throughout the 
Gulf States there was decidedly little rainfall. The rainfall exceeded 6 inches only 
in three very small areas-in extreme southwestern 1lissouri and the adjoining por
tions of other States, on the southeastern coa.st of Florida, and in part of the Puget 
Sound reaion. 

From the mountain districts of North Carolina northeastward to New Jersey an 
unusually h eavy snowfall for the season occurred on the 13th, 14th, and 15th. In 
most of North Dakota, Colora<lo, and northern Utah the sno,vfall was abnormally 
heavy, but in the mountains of 1fontana it was only moderate, and generally else
where in the more northern States rather light. Yet at the end of the month the 
ground was generally covered over the upper 1Yfissouri Valley, and in the Rocky 
li,fountain and Plateau regions as far southward as northern New 1Y1exico. 

Some severe electrical storms occurred in portions of the Lake region on the 24th 
and 25th, while tornadoes visited a few localities in northwestern Arkansa.9 on the 
23d, causing loss of life and much damage to property. Smoky conditions remained 
in some sections till at least the middle of the month, and heavy fogs ,vere frequent 
in the ~fiddle Atlantic States, especially during the last decade. In the country as 
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a whole the sunshine ~as generally ~ple, t,!iough defic_iencies were reported in 
New York, South Carolma, and, especially during the closing days of the month in 
mo~t of the region between the lower 11ississippi \"" alley and the Southern Plat~au 
region. 

DECEMBER. 

In the country east of the Rocky Mountains the first decade was characterized 
by two cold waves and the closing days by a third, but the last one had not reached 
the eastern States when the month closed, and the second one was not severely felt in 
the more northeastern States. Except during the passage of these cold wayes and 
on a few other days, notably portions of the third decade in the Southern States, the 
sections east of the Rockies had decidedly mild weather. Very high temperatures 
for December occurred on the 1st along the Atlantic and east Gulf coasts, and about 
the middle of the month in several of the cotton-growing States. In the Rocky 
Mountain region and to the westward the first decade wa.s marked by cold weather 
in the northern and eastern portions, but about normal or a trifle warmer elsewhere; 
the second decade was generally very cold, notably the last few days, except that 
in New Mexico it averaged warmer than normal; the third decade was generally 
much milder than usual, except in northern California, where it averaged unusually 
cold, and in Utah and western Colorado, where low temperatures prevailed during the 
first days of the decade. 

The mean temperature for the whole month was below the normal in eastern New 
England, the Lake Superior region, and generally to the westward of the Rocky 
Mountains, except in the Southern Plateau region. There was no area of marked 
deficiency save a narrow strip extending from the central California coast to southern 
Utah. Over all the remainder of the country the month was warmer than usual, 
especially in the lower Missouri Valley and on the east Gulf coast. 

Over the States east of the Mississippi the precipitation, ,vhile generally less than 
the normal amount, was usually moreflentiful and more eYenly distributed than for 
several months preceding. The chie reaions of considerable deficiency were the 
coast districts from Louisiana to southern North Carolina and the greater portions of 
Illinois, Indiana, and western Kentucliy. The rainfall was somewhat excessiYc in 
northern lifississippi and Alabama and in eastern Tennessee, and slightly excessiYc 
precipitation ,vas recorded in a few other scattered districts. In the larger part of 
Oklahoma and northwestern Texas there was no precipitation whatever, and gener
ally to the westward of the Mississippi River th ere ,vas much less than an inch. The 
chief exceptions were southeastern Arkansas, interior Louisiana, a"ld small portions 
of eastern and central Texas, the Pacific coast region from central California north
ward, and an area embracing Arizona, western Colorado, and portions of Utah and 
Wyoming. On the north Pacific coast the amounts, though at places large, nowhere 
exceeded the fall usual in December. Indeed, the only considerable region westof 
the Mississippi which had precipitation above the normal amounts extended from 
southeastern California northeastward, including practically all of Arizona, north
western New Mexico, eastern Utah, western and north-central Colorado, and most of 
Wyoming and South Dakota. In northern Arizona and south,vestern Colorado the 
amounts were very large for the r~~ion, and most of the precipitation fell as snow· 
about the middle of the month, while in southwestern Arizona heavy rains and dam
aging :floods occurred at this time. An unusually heavy snowstorm for the region 
prevailed over the interior and mountain portions of Virginia, and thence northeast
ward over 1'1aryland, southern Pennsylvania, and New Jersey during the 22d and 
23d; in portions of Virginia the depth exceeded a foot. There was less snow than 
usual over the mountain districts from Wyoming northward, but at the close of the 
month the ground was generally covered in the Rocky Mountain region, except in 
central and southern New liexico, also in North Dakota, most of Minnesota and 
Wisconsin, the upper Lake region, northern New York, and the interior of New Eng
land; and localities in the Middle Atlantic States and lower Lake region reported 
small amounts. 

At the end of the month precipitation was still much needed to replenish_ the wa~r 
supply in interior portions of New England, New York, and Pennsylvania, and 1n 
most of the Ohio Valley. 

The greater part of the country had ample sunshine, but more cloudin~ss than usual 
was reported from New England, the Virginia.s, South CfUolina, . Arkansas, North 
Dakota, and the southern Rocky Mountain and Plateau regions, while fog '"as preva
lent over much of Oregon, California, and eastern Texas. 
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PLANT DISEASES IN 1908. 

Bv "\\ .. ~\. ORTON, Pathologist in Charge of Cotton and Truck Diseases and Plant Disease 
· 8uri1cy, and ADELINE AMES, Scientific Assistant, Bureau of Plant Industry. 

This article continues a series that has appeared in the nine preceding Yearbooks, 
gi,·ing the distribution and prevalence of plant diseases in the United States and the 
progress made in their treatment. 

From a small beginning these articles have grown with our facilities for securing 
information until it seems advisable to issue hereafter annually a bulletin of the 
Bureau of Plant Industry containing the data of interest mainly to specialists, and to 
publish here only a summary of the year's events of general interest and importance. 

VEGETABLE AND FIELD CROPS. 

BEAN .-The dry summer prevented the development of anthracnos0, which has 
done much harm in the Eastern States in previous years. Bacterial blight was very 
common on both leaves and pods, and w~ this year the cause of most of the injury 
referred to by growers as "rust." 

The work of Prof. H. R. '\\7hetzel, of Cornell University, is developing the fact that a 
practicable method of securing anthracnose-free seed is through selection of seed from 
perfectly clean pods. He finds that the use of such h ealthy seed is the most effective 
way of preventing the disease. The use of seed grown in Western States ·where anthrac
nose is less prevalent ia also suggested. Pick-iog seed by hand to remove diseased 
beans has been found useless, and spraying gave very unsatisfactory results. (See 
Bulletin 255, Cornell University Agricultural Experiment Station.) Southern bean 
growers should also consult Bulletin 101 of the Louisiana Experiment Station, Baton 
Rouge, by Prof. II. R. Fulton, which discusses these bean diseases and two others 
prevalent in the lo\ver South-one a decay of ripe pods and blighting of bean stems 
due to a sterile fungus (Rhizoctonia), the other a wilting and yellowing caused by the 
attack on the stems and roots of another fungus (Sclerotium s_p.), distinguishable by 
i ts abundant formation. of small, round, \vhite to brown restrng bodies or sclerotia. 
1'his dise::u;e attackR nParly all vPgPtablPs grown in the Gulf States, though not ordi
narily serious except in old gardens. The use of fungicides applied to the soil around 
the plants is advised. Professor Fulton describes in detail a wilt of pepper caused by 
this fungus. 

CABBAGE.-Downy mildew (Peronospora parasitica (P ers.) De By), a disease of 
young cabbage plants in seed beds, has apl?arently caused an unusual amount of harm 
1n Florida and South Carolina, where spraying with Bordeaux mixture will be required 
to hold it under control. 

C'oTTON .-Anthracnose, or boll-rot, is the cause of greater losses than are generally 
appreciated. During the past season, as in several previous years, it has been very 
uneven in its prevalence, destroying from 5 to 70 per cent of the crop in various cases. 
In the 1,,fississ1ppi \Talley abnormally heavy rains caused large losses from this disease 
and from other forms of boll-rot, black-arm, etc. Good :progress has been made in the 
control of cotton wilt through dissemination of the resIStant varieties developed by 
this Department. Farmers' Bulletin 333 on cotton wilt gives full information on this 
disease and its control. 

CuCUMBER . .-Downy mildew was quite injurious in Florida and at Norfolk and 
other points on the Atlantic coast. Spraying with Bordeaux mixture proved an 
effective preventive at the Virginia Truck Experiment Station, and also when applied 
to cantaloupes for leaf-blight, resultin~ in a large increase in yield. The methods of 
spraying recommended are described 1n Farmers' Bulletin 231. 

PoTATo.-Owing to the abnormally dry season there was practically no late-blight 
this year in the great potato-gro\ving States, and only a few reports from central 
Pennsylvania, as a result of wet \Veather in July. 

Early-blight was not very prevalent in most localities. Apparently the moist early 
summer predisposed potatoes in Ohio to later injury from early-blight and tip-burn. 

The principal injury resulted from tip-bum, induced by the dry \veather, and this 
with associated injuries from flea-beetles and other insects greatly reduced the crop. 

In view of the absence of diseases, the results from spraying with Bordeaux mixture 
were most significant. The N e,v York Agricultural Experiment Station increased 
the yield 39 bushels per acre with six sprayrngs, while 14 farmers spraying under its 
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direction ~a~e an average pr9fit, after deducting all exl?enses, of_ $8.53 per acre. 
Equally striking figures ,vere secured by the ·vermont station, showmg conclusively 
that it pays to spray potatoes eYery year, whether the blights appear or not. 

Potato wilt, or dry-rot, is an important factor in the western potato industry. The 
soi~s of the interior valleys in Colorado, Oregon, California, and adjacent States become 
so infected after a few crops of potatoes are grown that further continuous cropping is 
unprofitable. This fact, hitherto attributed by growers to the exhaustion of some 
element of fertility, is now attributed to the wilt. Rotation of crops is apparently 
the best remedy for this condition. 

Potato scab is also serious in these western sections. Some of the scab appears 
to be attributable to Rhizoctonia, but much is the same as the eastern scab. Most 
growers fail to disinfect their seed and as a result the trouble is on the increase. 
Circular 23 of the Bureau of Plant Industry has just been issued to call attention to 
these diseases and to give directions for the treatment on a large scale of potatoes for the 
prevention of scab. 

SUGAR CA.NE.-In Bulletin 100 of the Louisiana Experiment Station, Prof. H. R. 
Fulton has recently described a root disease of su~ar cane that has been doing con
siderable damage in that State. The cause is snown to be a fungus (Mar<mnius 
plicatus Wak.) of the mushroom family. Preventive measures are fully outlined, 
comprising cultural precautions, selection of sound canes for planting, the use of 
Bordeaux. mixture for disinfecting the canes planted, the use of resistant varieties, 
the destruction of infected trash, and the rotation of crops. Freedom from loss may 
be secured by these means. 

TonA.cco.-Bacterial wilt was quite injurious in western Florida and in the Granville 
district of North Carolina. Bulletin 141, Part 2, of the Bureau of Plant Industry, by 
Dr. Erwin F. Smith, contains suggestions to growers for the prevention of this disease. 

ToMA.To.-Owing to the exceptionally dry season tomatoes suffered more than for 
many years with the peculiar form of decay known as point-rot. This emphasizes 
the close connection of this disease with soil conditions, though it.s full nature is not 
yet known. 

SUGAR BEET.-Curly-top, a disease marked by "small curled and more or less 
roughened leaves, truckened crown, hairy root.s, dark :fibro-vascular bundles," etc., 
has caused heavy losses in the Western States for several years. It has been very 
erratic in it.s occurrence, "seldom appearing two consecutive years in the same 
locality." The cause has remained uncertain until the past year, when the experi
ments of 1-fr. H. B. Shaw, of the Bureau of Plant Industry, verified the conclusions 
previously reached by Dr. E. D. Ball, of the Utah Agricultural Exferiment Station, 
that the diseased condition is induced by the punctures of a lea hopper (Eutettix 
tenella Baker). The life history of the insect is described in Bulletin 66, Part IV, 
of the Bureau of Entomology. The comparatively slight injuries inflicted by this 
leaf hopper produce a physiological disorder in the beet, from which it appears to be 
seldom able to recover. 

Leaf-spot continues to spread westward. It has done considerable damage in the 
Eastern and Middle States, but the work of Dr. C. 0. Townsend has shown con
clusively that it may be controlled by spraying with Bordeaux mixture. 

W ATERMEL0N.-This crop suffered badly in the southern commercial melon-gro"\Vkg 
districts from a premature blighting of the leaves due to anthl"acnose. This disease 
has been gaining headway during recent years and may require active remedial 
measures to be taken in the future. 

FRUITS.a 

APPLE.-The disease known as apple fruit-blotch and leaf-spot (Phyllosticta solitaria 
E. and E.) has been on the increase in Virginia, West Virginia, Maryland, and south
ward to Tennessee and Georgia for the last three or four years, and has come to be the 
most serious pest in southern orchards. It is due to a. fungus which causes small spots 
on the leaves, disfiguring blotches and cracks on the fruit, and cankers on the twigs. 
The attack as leaf-spot east of the Allegheny 1-fountains last year was more severe 
than ever. The fruit-blotch, previously little known as a senous trouble and con
fused with scab by many growers, ha~ ~een studied b_y W. 1f. Scott and J.B. Rore~, 
of this Bureau, who have found that 1t 1s from the twig cankers that most of the fruit 
infections come. The disease is widely scattered through the southern apple belt 

a Prepared with the assistance of .Messrs. 1-f. B. Waite and W . .M. Scott . . 



PLANT DISEASES IN 1908. 535 

from 1fa.ryland and the Carolinas to A.rkansas and Missouri. In portions of the Ozark 
region, 75 per cent of the fruit has been affected by it each year since it has gained 
sut:h headway. Fortunately, l\1essrs. Scott and Rorer have found that it can be 
entirelv controlled by thorough spraying ,vith Bordeaux mixture, the most important 
application being made three to four weeks after the petals fall. Six sprayings will 
suffice for the combined treatment of all the serious troubles, including blotch, bitter
rot, scab, codling moth, and cankerworm. Full details may be found in Bulletin 144 
of the Bureau of Plant I ndustry. 

Prof. Charles Brooks, of the New Hampshire College Agricultural Experiment Sta
tion, has shown that two diseases have been confused under the name of Baldwin 
fruit-spot, or physiological fruit-spot. One disease is marked by the occurrence of 
dead brown spots under the skin of the apple and scattered through the :flesh, which, 
although most frequent on Baldwins, also occur on many other varieties. This'is due 
to physiological causes, perhaps indicating a lack of adaptation of the variety to the 
soil or locality, especially the inability of the plant to supply water to the tissues as 
fast as needed. 

Professor Brooks shows that in New Hampshire more spotting of apple fruits is due 
to a fungus (described by Brooks as Cylindrosporium pomi). This produces spots dis
tinguishable from those of the other disease by their darker color and restriction to 
the surface of the fruit. This fruit-spot can be conLrolled by spraying with Bordeaux 
mixture, while the other can not. 

Apple scab prevailed throuahout the Middle West in the worst epidemic yet re
ported, destroying several million dollars' worth of fruit and causing marked defoli
ation of the trees. Cool, rainy weather was largely responsible for this condition. Con
tinued rains made it impossible to properly spray many orchards in Missouri and Illinois. 
Experiments conducted by Mr. W. 11. Scott, of this Department, in Arkansas and 
Nebraska resulted in almost complete control of the disease, the percentage of healthy 
fruit from sprayed trees bein9 96½, as compared with 1½ per cent from unsprayed 
trees. There was a marked aevelopment of apple scab late in the season in New 
England and New York. Considerable losses were also caused there by the develop
ment of scab after apples were stored. 

An unprecedented attack of orange-rust occurred in the commercial apple orchards 
of Virginia and West \Yirginia, particularly in the Shenandoah Valley, during the 
past season. It has usually attacked severely only certain varieties, such as Pryor's 
Red, but during the past season it attacked the York Imperial, Ben Davis, and other 
commercial varieties so as to be seriously injurious to them. 

PEACH.-Brown-rot was bad locallr, in Georgia, especially on late varieties and in 
fertile orchards. Elsewhere it prevailed to a. moderate extent, but was not epidemic. 
The outlook for the control of this destructive disease is much more promising since 
the discovery by :tv!r. \V. 1'1. Scott, of the Bureau of Plant Industry, that efficient lime
sulphur compounds can be prepared which are not injurious to tender foliage like that 
of the peach. 

The self-boiled lime-sulphur mixture has proved remarkably effective against black
spot and brown-rot of the peach, apple scab, and cherry leaf-spot. It is destined to 
great usefulness in spraying fruits liable to injury by Bordeaux mixture, but is not 
yet recommended as a substitute where the latter can be used with safety. 

Factory-boiled lime-sulphur preparations no,v on the market also promise to be 
effective and safe if sufficiently diluted. Circular 27 of the Bureau of P lant I ndustry 
gives the latest advice on the preparation and use of these new fungicides, and details 
some striking results obtained from their use in the Department's experiments of the 
past season. 

Attention is also directed to the new formula for an iron Bordeaux mixture recom
mended by Prof. A. D. Selby, of the Ohio Agricultural Experiment Station, in Bul
letin 199. This mixture, which excels in its adhesiveness to foliage, is made from 
copper sulphate (blue vitriol), 2 pounds; iron sulphate (copperas), 4 pounds; quick
lime, 6 pounds, and water sufficient to make 50 gallons. 

Peach leaf-curl ,vas very much more severe than usual from New York to Illinois, 
owing to the cool, wet spring. 

Peach yellows continues to prevail in an epidemic condition throughout the central
eastern peach districts, but shows a tendency to subside. 

GRAPE.-Black-rot was quite serious on unsprayed vineyards in Michigan and 
northern Ohio, but was less prevalent in New York. Spraying with Bordeaux mix
ture has been conclusively proved by 1-'Ir. C. L. Shear, of this Department, to be an 
effective preventive of this disease, the numerous failures reported by growers all 
proving to be due to lack of thoroughness and improper preparation of the Bordeaux 
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mixture. See also Bulletin 253 of the Cornell University Agricultural Experiment 
Station. 

CITRUS F'Ru1Ts.-Physiological troubles of the orange and other citrus fruits due to 
unfa~~rable soil, etc., and m~nifested by_ exud~tion~ of gum a~d a general un'healthy 
cond1t1on of the trees, are quite common 1n Cahforrua. Bulletin 200 of the California 
Agricultural Experiment Station treats this subject fully. 

Scaly b~rk, a dise~e somew!ia~ simila_r in ~haracter ,. has been quite destructive in 
some sections of Florida. This 1s descnbed 1n Bulletin 98 of the FloridaAmcultural 
Experiment Station. 0 

CEREALS.a 

RusTs.-Every year cereal rusts are prevalent. The stem-rust and leaf-rust of 
both wheat and oats cause the greatest damage. In :parts of the South Atlantic and 
Gulf States oat growing for grain is practically prohibited, while more or less damaae 
is caused by oat rust annually throughout the Mississippi ·valley region and the North 
Central States. The Middle Northwest suffered very appreciably from these diseases 
in 1908. The rusts of ,vheat, though perhaps less abundant than the rusts of oats ex
cept in epidemical years, annually cause large losses on account of the economi~ im
portance of the crop which they attack. This is true even in a season not known as 
a '' rust year.'' In 1908 in localities in the },;fiddle North west the wheat crop was very 
materially reduced by stem-rust. Barley and rye, because of their early maturity, 
suffer less from rusts than oats and wheat. In 1908, however, stem-rust of rye was 
very common in lvfinnesota, and stem-rust of barley· ,vas not at all rare. 

Special attention is being paid to the breeding of r ust-resistant cereals at various 
experi~ent stations and the results for 1908 at the Minnesota, North Dakota, and some 
other stations ,vere very promising. 

SMuTs.-From the standpoint of treatments for prevention, smuts of the small
grain crops can be divided into two classes: (1) Those such as stinking smut of wheat, 
covered smut of barley, smuts of oats, kernel-smut of sor~hums, and one millet smut 
( Uslilago crameri Korn), which can be prevented by treating the seed with formalde
h yde, copper sulphate, hot water, or some other disinfectant. (2) Those which do not 
respond to the ordinary treatments, including the loose-smuts of wheat and barley, 
head-smut of sorghums, and corn smut. 

Stinking smut of wheat is especially prevalent in the far western wheat-growin? 
States and in parts of the Afississippi Valley and Great Plains and is well scattered afi 
through the wheat-growing region. An estimated annual loss of 2 ner cent of the 
total wheat crop, or about $10,000,000 annually, is caused by this disease alone. 
Intelligent seed treatment (as described in Farmers' Bulletin 250 of this Department) 
will prevent this smut. Smuts of oats, conservath·ely estimated, cause an annual 
loss of at least 3 per cent of the total oat crop of the Uruted States. These smuts also 
are easily prevented by seed treatments. The covered smut of barley is well scat
tered in barley-~rowing regions. Estimates of 5 per cent of covered smut we1·e made 
in barley fields 1n Oklahoma in 1908 and 3 and 4 per cent in Minnesota. It was com
mon in Nebraska and other States in the Great Plains area,. High percentages were 
reported from fields in California. This disease also is easily prevented by steeping 
treatments. Kernel-smut of sorghum is conservatively estimated as causing a damage 
of one-half per cent of the total sorghum grain crop in 1908. It was conclusiYely 
shown by the Department of Agriculture in 1907 and 1908 that this smut is easily 
prevented by formalin or hot-,vater treatments. (See Circular 8, Bureau of Plant 
Industry, The Smuts of Sor~hum. ) 

The loose-smut of wheat 1n 1908 caused an estimated loss of at least one-half per 
cent of the total wheat crop of the United States, and the loose-smut of barley 2 per 
cent of the total barley crop. " 'estern New York reported as high as 8 per cent loss 
from loose-smut in some wheat fields, and Minnesota 3 to 4 per cent. The smut was 
common in Nebraska, Kansas, and other States in the Great Plains region. In States 
in the 1fiddle Northwest, 4 and 5 per cent of loose-smut in barley was not uncommon. 

In 1907 and 1908 the intrasem1nal infection of these smuts in the United States 
was demonstrated by the Department of Agriculture and methods of preventive treat
ment were improved and elaborated. These consist in soaking the seed for ~ve to 
seven hours in water at a temperature of about 68° F. (20° 0.) and then _treating !or 
ten minutes with hot water at 129° F. (54° 0.) for wheat, and fifteen minutes with 
water at 126° F. (52° 0.) for barley. The treatment is recommended in connection 
with a seed-plat system. (See Bulletin 152, Bureau of Plant Industry, The Loose 
Smuts of Barley and Wheat.) 

a Prepared by Mr. E. C. Johnson. 
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The bead-smut of sorghums is beginning to be prevalent in parts of Texas and 
Oklahoma, as high as 12 per cent having been reported in some fields in Texas in 
1908. It promises to be a serious disease unless checked. ~o sure preventive is 
vet known. 
· Corn smut was common in corn-growing States in 1908. No check is yet know·n. 

ERGOT.-Ergot of rye is apparently on the increase in many rye-growing regions, 
notably in the Middle Northwest. Barley is also affected to some extent, but thus 
far the loss has been very small. No sure preventive of ergot is yet known. 

ScAn.-\\7heat scab (Fusarium culmorum (\\' . G. Sm.) Sacc.) in 1908 was prevalent 
-in Ohio, Indiana, 1linnesota, parts of the Dakotas and Nebraska, as well as in some 
of the Eastern States. I t seems to be developing in serious proportions, but as yet 
there are no known means by which it may be effectively checked. 

ANTHRACNOSE.-A.nthracnose of rye (Colletolrichum cereale n. sp.), a new disease 
causing premature ri~enino- and shriveling of the kernels, is described and reported 
by Selby and 1-lann, 1n Bu1letin 203 of the Ohio Agricultural Experiment Station, as 
prevalent in that State. Anthracnose also affects oats, wheat, barley, and emmer, 
being parasitic on roots, culms, and leaves. 

P OWDERY 11rLDEW .-Powdery mildew of ,vheat and barley was prevalent in 1908 
in Yirginia, ,vest ·virginia, Delaware, llifaryland, and parts of Pennsylvania. It is 
also reported from some adjoining States. 

M1sCELLANEous.-" Spikelet blight of oats" ( cause unknown), resulting in numer
ous unfilled spikelets in the oat panicle, was prevalent in fields in 1-linnesota. Yellow
leaf disease (Helminthospor-ium gramineum Rabh.) ·was reported on barley in Nebraska, 
I owa, and Minnesota. 

RxcE DISEASEs.-Troubles affecting rice haYe not been unusually prevalent this 
year. In Bulletin 105 of the Louisiana Experiment Station, Prof. II. R. Fulton sum
marizes the results of his work 'on rice diseases, describing rice blast and verifying 
the discoveries of Doctor :Metcalf. (See Bulletin 121 of the South Carolina Agricul
tural Experiment Station.) He describes a brown spot of rice grains, due to fungi and 
bacteria following insect punctures. Two smuts, green-sm ut and black-smut, are 
discussed. Both occur in Louisiana, but have not yet become serious. 

FOREST .AND SHADE TREES.a 

The following diseases have been the most serious during the current year: 
The chestnut bark disease (Di,a,.porthe parasitica 11,furr.) has no,v destroyed practi

cally all the chestnut trees in New York G'ity and Staten Island, and in Nassau, \\'est
chester, Putnami.!-nd Rockland counties, N. Y. ; Fairfield County, Conn.; and Bergen, 
Passaic, Essex, 1.1udson, Union, Middlesex, and lifonmouth counties, N. J . Ne,v 
centers of infection have been located in Bedford County, ·v a.; Kent and New Castle 
counties, Del. ; Baltimore County, Md. ; Lancaster and Northumberland counties, 
Pa.; New London County, Conn., and at many intermediate points. Nothing but 
general and vigorous quarantine methods ,vill now keep the disease from completely 
destroying the chestnut timber of the country. 

The white-pine blight prevalent in eastern New York and Ne,v England dluing 
1907 and 1908 has been foµnd not to be a single disease. In 1907 a leaf-blight was 
the most prevalent t rouble, while in 1908 various twig-blights were most preva
lent in many localities. These twig-blights were caused by different factors in 
different localities; in 1Iaine, winterkilling was responsible for much of the 
trouble, while another form of the disease was caused by fungi; in New Ifampshire, 
and to a less extent in 1Iaine, another form of blight was associated with insects, 
and is being studied by the Bureau of Entomology. The primary cause of the leaf

" blight is yet unknown. The cutting of the unaffected pine trees from fear of the 
blight is utter folly with our present understanding of the disease. Such procedure 
is emphatically condemned, as it has been found that balf the trees attacked by leaf
blight are recovering, and the twig-blights are of such a character that they are not 
likely soon to recur destructively. 

The damping-off of forest-tree seedlings continues to be prevalent in all nurseries. 
The recent great increase in the production from the nurseries of the country makes it 
imperative that some practical method of combating the trouble be devised. The 
investigations to date are very encouraging, and indicate that the sulphuric acid 

a Prepared by Dr. II a Yen ) letcalf. 
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treatment will soon be well enough understood so that it may be safely recommended 
to nurserymen. (See Circular 4, Bureau of Plant Industry.) 

The fungus ( Trametes pini (Brot) Fr.) which causes the very destructive heart-rot of 
nearly all coniferous species is very prevalent throu~hou t the coniferous forests of North 
America. It nsually occurs locally, and in certain infested areas it may cause the 
almost complete destruction of otherwise valuable timber. Investigations in the 
past year have shown it to be especially prevalent in the relatively mature forests of 
the Rocky Mountain and Pacific coast regions. 

The past extremely dry summer was very favorable for certain fungi which attack 
the leaves of trees. The mildews (Erysiphacere) were very common on the leaves of 
m:tny of the forest trees throughout the Northern States from New England to central 
Minnesota, and the same was true of the rusts (Melampsora spp.) affecting the various 
species of willows and poplar. Whether the weather affected the prevalence of the 
rusts (Peridermium spp. and Gymnosporangium spp.) occurring on the conifers is 
questionable, but many of these were noted in all parts of the country. 

THE PROGRESS IN FORESTRY IN 1908.a 

By TREADWELL CLEVELAND, Jr., Forest Service. 

More thorough knowledge of actual forest conditions has brought a wide realization of 
the importance of the forest in the life of the Nation. Enough is now known to make 
imperative a complete change in the methods of forest use, and the ways in which this 
change may best be brought about are discussed with equal interest by the specialist 
and the man in the street. National welfare, as well as individual comfort, is seen to 
be dependent upon forest conservation. To this better knowledge and surer insight 
is mainly due the progress which forestry has made in the past year. 

Unprecedented forest fires served a similar purpose, so that the lesson which they 
taught, in spite of its terrific cost, will probably pay for itself. With a unanimity . 
never before paralleled the people of the country are demanding that a stop be put to 
forest waste and destruction. 

The more striking lines of advancement in forestry in 1908 were the followincr: 
(1) Through appropriate educational channels, public interest in forest problems 

was secured more directly and effectively than ever before. Especially valuable was 
the ,vork begun in the schools, from the/rimary grades to the colleges. The press 
aided materially in making clear the nee and purpose of forest conservation. 

(2) The management of the National Forests was more scientific, and at the same 
time more satisfactory from a business point of view and more useful to the public, 
than ever before. 

(3) The States displayed a keener interest and a livelier activity in forest matters, 
and State legislatures either passed or considered bills in which advanced provisions 
were made for forest protection from fire and unjust taxation and for regulating the use 
of private forest property in the interest of the public welfare. . 

( 4) A partial census taken among private forest owners furnished proof that the prac
tice of private forestry is extending more rapidly than was supposed, particularly 
among those who in their businesses are themselves users of forest products. 

ADv ANOE IN FOREST EDUCATION • 

• 
The progress in the work of education both in the schools and among the public at 

large during 1908 was unprecedented, and results are most gratifying. Much work bas 
been accomplished in both graded and high schools. Some phases of elementary 
forestry are now being taught in hundreds of these schools, and in some States whole 
counties have introduced the subject as a permanent feature of the school curriculum. 
Among these Iowa is conspicuous. In Washington, D. 0., all the public schools have. 
introduced a study of the forest into their nature-study courses for the fifth, sixth! 
seventh, and eighth grades. Four of the Washington schools are using forestry in al 
their classes and are working out, in cooperation with the Forest Service, the most 
practical method of utilizing in the graded schools the material which forestry fur
nishes. In Philadelphia a similar work is being done for secondary schools in ?Ile of 
the public high schools there. Outlines of the nature-study courses worked out 1n the 
District of Columbia will later be available for public distribution. 

a With addenda to June 1, 1909. 
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The subject of forestry bas been taught in the Normal School of the District of 
Columbia for three or four years, so that when the student-teachers take up the actual 
work of teaching forestry they are already quite familiar with the forest and its ways. 

Educational periodicals have shown an increasing interest in forest preservation. 
The demand for public addresses on forestry and related subjects has been surpris
ingly large. The growth manifested in every phase of education in forestry bas 
been especially evident in the increase in the number of copies of publications issued 
by the Forest Service-1,637,457 in 1907, and 3,313,470 in 1908. 

NATIONAL FOREST ADMINISTRATION. 

ADMINISTRATIVE CHANGES. 

Six district headquarters in the field, located at 1'1issoula, 1'1ont., Denver, Colo., 
Albuquerque, N. Mex., Ogden, Utah, San Francisco, Cal., and Portland, Oreg., 
were established by the Forest Service December 1, 1908. ,This step brought the 
Service into more immediate touch with the public and went far toward carrying 
out the policy of having the Forests administered as far as possible by men actually 
on the ground. The investigative work of the Service is still chiefly centered at 
Washington, but such of it as mainly concerns the districts is handled at the district 
offices. 

Each of the district offices has a district forester and an assistant in charge, and 
under them are experts in charge of the various lines of work. 

The working of this administrative change is all that was anticipated. Business 
is transacted more quickly and cheaply, payments to employees are more promptly 
made and received, and mutual understanding between the public and the S~rvice 
is constantly increasing. 

The National Forests were redistricted so as to equalize the administrative units 
and to arrange the Forest boundaries in such a manner as to promote the most prac
tical and efficient administration of the Forests. As far as possible the administra
tive units were reduced to not more than 1,000,000 acres in area. The Forests were 
at the same time renamed so as to perpetuate the names of men and events promi
nently connected with the history and development of the western country. The 
Forests now number 146. 

ADDITIONS TO THE NATIONAL FOREST AREA IN 1908. 

During the year the area of the National Forests was increased by the creation 
of three new Forests-two in Florida and one in North Dakota. The Ocala Forest, 
in Florida, created November 24, 1908, and comprising 201,285 acres, is the first 
National Forest east of the Mississippi · On November 27 was created the second 
of the Florida Forests, the Choctawbatchee, which comprises 467,606 acres. The 
Dakota Forest, created November 24, is the first in North Dakota. 

Since January 1, 1909, the National Forest area has been increased (to May 17, 
1909) by 25,819,004 acres, consisting in part of additions to existing Forests and in 
part of the following new Forests: 

New National Forests. 

Name. 

arquette .............. ..... ............... .. M 
N evada... . . . . . . . . . . . . . . . . . . . ................ 
Michigan ...................................... 
Superior ....................................... 
Zuni .......... .......... ................. . 

Total ................... ..... -.. -. ---. . 

Location. 

Mlcht8an ................... 
Neva a ..................... 
Michigan ................... 
Minnesota. . ............... 
.Arizona and New Mexico ... 

. --. -.. --........ ---. -.... --... 

Date or crea- .Area in 
tion. acres. 

Feb. 10,1909 30,(03 
..... do ....... 1,222,3i2 
Feb. 11,1909 132,770 
Feb. 13,1909 909,734 
Mar. 2,1909 670,981 

. . -. ----- ---.. 2,966,400 

The present total area of the National Forests (June 1, 1909) is 194,500,043 acres . 

• 
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INCREASE IN USE OF NATIONAL FORESTS BY THE PUBLIC. 

The increase in the kip.ds and amount of business done on the National Forests since 
1891 is shown in the following table: 

Kind and number of permits and number of timber sales, fiscal years 1891-1908 inclusive. 

Crossing I . Special forest I Free Total Timber Year issued. Grazing. use. with timber. permits. sales. 
stock. 

- - ' 

Fiscal years 1891 to 1898 inclusive .................... -.......... - . --- . --.... I : : : : : : : : : : I:::::::::: Fiscal year 1899 ..................................... 
. ........ - .. 

...... -. -.... -.... -... --. 6 
Fiscal year I 900. . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... . - . -. -.... - .......... .. . ---- .. --. - ........ -- 12 
Fiscal year 1901. .................................... 2,317 I 283 2,600 31 ........... 
Fiscal year 1902 ..................................... 3,126 ......... -- . 1,289 4,415 77 
Fiscal year 1903 .......... ........................... 4,554 8 2,135 6,697 156 
~seal year 1904 ............... .... ........ 

1 

.......... 6,733 'l:77 I 3,239 10,249 377 
Fiscal year 1905. . . . . . . . . . . . . . . . . . . . . . . . . . . 298 7,981 346 3,363 l 1,988 411 
Fiscal year 1906. . . . . . . . . . . . . . . . . . . . . . . . . . . 604 16,593 503 8,097 25,797 1,023 
::seal year 1907 ........................... 1 1,880 21,788 1,449 l 7,399 42,516 1,508 

seal year 1908...................... ..... 3,141 24,127 1, 161 30,377 58,806 5,062 . 
Total. ............................... 5,923 I 87,219 3,744 66,182 

I 
163,068 I 8,c63 

NoT~s.-Canal, ditch, flume, pipe-line, and other water transmission permits included with those for 
conduits. 

Special-use pasture permits not included under "Grazing." 
Two hundred and twenty-three special-use permits issued prior to February 1, 1905, included in number 

reported for fiscal year 1905. 

A remarkable growth in business in the last fiscal year (1908) is evident. ,Vhile in 
that year the money available increased only 20 per cent and the area of Forests 
administered increased only 11 per cent, the business done increased in the following 
percentages: 

Per cent. 
Timber sales. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236 
Timber cut. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102 
Number of free-use permits. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76 
Number of special-use permits.............................................. 67 
Sales and fees received. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Number of grazing permits. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Total number of sales and permits. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 

Timber to the amount of 386,341,300 board feet was sold in 5,062 separate sales. The 
policy of the Service is to favor small purchasers as far as possible, and it is noteworthy 
that of these sales 4,584 ,vere made for timber valued at $100 or less. Since the dis
posal of timber on National Forests began, the total cut down to the close of the last 
fiscal year (June 30, 1908) is 1,947,101,717 board feet. 

FIRE PROT.tc·rIO.N .A.ND LOSS. 

The year 1908 will long be remembered for its enormous losses by forest fires. A 
dry season, combined with what seemed to be even more than the usual indifference 
toward small fires which might easily have been extinguished at the start, caused 
destructive conflagrations in practically every State, with losses aggregating $100,-
000,000. In comparison with the havoc wrought elsewhere, the damage done to 
National Forests was exceedingly slight. Had fires raged within the Forests as they 
did outside, they would have destroyed timber "'orth $30,000,000-enough to run the 
F orest Service for ten years. 1-Ioreover, it is practically certain that most if not all of 
the damage which was done might have been prevented had the Forests been fully 
manned. Finally, the estimates of loss made by the Service on National Forests are 
particularly searching, and take full account of the injury done to young growth. 
Commonly, estimates of loss from forest fires are based upon the damage done ~ 
standing timber and to prop~rty; they do not reckon the usually far greater loss 1n 
injury or destruction of young growing stock. 

The following table shows the losses by fire on Nationlll Forests from 1905 to 1908, 
inclusive: 
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Fire losses on National Forests. 

1905. 1906. 1907. 1908. 

-
Area of National Forests ........................ . acres .. 97,711,455 127,167,271 162,023,190 . ........... 
Area of forest burned over ........................ do .... 279,592 115,416 109,410 414,638 
Amount of timber burned ........ thousand board feet .. 152,557 101,970 31, 026 232,191 
Value of timber burned ................................ $101,262 376,163 $31,590 $451,188 

The methods by which the Service keeps down the fire losses on the Forests include: 
(1) Constant patrol by a picked force of rangers and guards; (2) the construction of 
roads and trails, which facilitate the massing of large fire-fighting forces and also serve 
as fire lines, and of telephone lines connecting ranger stations with Forest headquarters; 
(3) the equipment of the Forest.a with fire-fighting tools, canteens, and other supplies 
necessary in fighting fires. The cooperation of settlers and users of the F orest.a proves 
of the greatest value. 

PROGRESS IN SILYICULTURE. 

The chief problem which the Service has to solve in the management of the Forests 
is that of finding and applying silvicultural methods which will at once facilitate the 
use of the timber and insw·e its perpetuation. The Forests compose al, least four main 
groups, each of which requires special treatment; technical men are scarce, and the 
cost of logging often forces the Service to meet the alternative of letting timber go to 
waste or disposing of it at some sacrifice to the permanent welfare of the Forest. 

In the beginning the utmost that could be done toward right silvicultural practice 
was to make provision in the timber-sale contracts for a diameter limit, the leaving of 
seed trees, the disposal of brush, low stumps, precautions against injury to young 
growth, and, in some instances, the utilization of inferior species. Gradually, as 
experience was gained, silvicultura,l knowledge increased, and more technical men 
were available, it became possible to adapt such provisions more closely to the distinct 
forest types. 

The Service pn~pared during the year a separate set of marking rules for each of the 
silvicultural regions in which the National Forests are located, so as to secure in each 
case results suited to local forest and market conditions. The silvicultural systems 
now practiced on the National Forests include: Improvement cutting; a modified 
selection system which aims especially to dis_pose of the dead, over-mature, insect
infested, and fire-damaged trees and the inferior species; and clear cutting, either in 
strips or with the leaving of scattered seed trees or groups. 

In all respects a marked advance in the silvicultural treatment of the Forests was 
made during the year. Work in the woods was more cleanly done, stumps were cut 
lower, and the brush was more satisfactorily disposed of. Another gain was secured 
by finding better markets for a number of Forest timbers, among which ,vere "'hite 
fir, hemlock, aspen, fire-killed lodgepole pine, and cedar. 

PROGRESS IN RANGE CONTROL AND IMPROVEMENT. 

The year 1908 was a very satisfactory one to the stockmen using the National Forests. 
In spite of a rather backward season, the growth of grass and forage all over the ranges 
was excellent. Stock entered nearly all of the Forests in rather poor condition , but 
in the fall, from every Forest, came the report of fat steers and lambs, and the various 
classes of stock left the Forests in better condition than for many years past. The 
owners in most cases ascribed the gains to improved methods of handling the grazing 
lands, which resulted in more feed, less harassinfa of the stock by round-ups, fewer 
controversies over the range, and the prevention o overcrowding. 

During the year 20,000 permits were issued for grazing cattle and horses on the 
Forests, which covered 1,304,000 head of cattle and 76,000 horses; and 4,000 permits 
were issued which covered 6,960,000 sheep and 120,000 goats. Of ihe permiLS issued 
for cattle and horses, 12,600 were for less than 40 head, a fact which shows that to a 
very great extent the users of the Forests are 1,he small men, the home builders 

A large amount of money was spent for improvements that would help toward 
handling stock more cheaply and easily, and with less injury to the ranges. Many 
bridges were built by means of which stock, especially sheep, may be moved from 
one part of the range to another by the shortest routes. Trails have been made so 
that hit,herto inaccessible ranges which were never before used by the sheepmen 
have been brought into use. Almost a thousand miles of drift fences were built, with 
a saving to the cattlemen of many thousands of dollars in handling their herds and in 
reduced losses from straying and stealing. 
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Careful experiments are being conducted in the Wallowa Forest in eastern Oreo-on 
in cooperation with the Bureau of Plant Industry, re~ding the possibilities of res~ed: 
ing and restoring the overgrazed areas where the original grasses seem to have been 
~lmost completely killed out. Results al~eady ~ndicate the entire possibility of restor
ing these overgrazed areas to much of their ong1nal value through a systematic course 
of careful grazing which will allow the forage plants to do their own reseeding. 

In the effort to reduce the loss due to the herding system an experiment was made 
with a sheep pasture similar to the pastures used by sheep ~owers 1n the 1fiddle West. 
A coyote-proof pasture, containing 2,460 acres of mountain land, was fenced in the 
Imnaha Forest to learn whether sheep could be ranged loose without a herder and how 
much more stock the area would carry when so used. This fence turned _all wild 
animals except grizzly bear, which managed to break through three or four times. 
Few sheep were lost in the pasture. The inclosed area supported a much larger num
ber of animals than it would have done under herdinfc, ,vhile the condition of the 
sheep was better than usual at the end of the season. \See Pl. LIII.) 

Certain areas of the National Forest range have remained undeveloped on account 
of lack of facilities for watering stock. By making water available, and so saving 
the stock long journeys to and from watering places, the Service has greatly increased 
the carrying capacity of the range. 

Probably no work undertaken during the year proved more satisfactory and valuable 
to the stock interests than did the destruction of prairie dogs which infested the ranges 
within many of the National Forests. Thia work was done in cooperation with tbe 
Biological Survey. The stockmen have requested its extension. 

A constant war was waged upon the predatory animals which annually cause 
immense losses to the stock interests, and wherever the results appeared to justify the 
expense hunters have been employed, with signal success, to trap or otherwise destroy 
them. 

Durins- the year there was a very great improvement in the attitude taken toward 
the SerVIce by the stockmen of the West. This was brought about by improved service 
rendered, a better understanding of the regulations and provisions for handling the 
grazing business by both the Forest officers and the users of the Forests, and the 
attendance of responsible officials at the meetings of the users, especially the meetings 
of the numerous live stock associations. 

PERM.ANENT IMPROVEMENTS. 

The development of the regions in which Forests are located is greatly stimulated 
bv the permanent improvements which during the past two fiscal years have received 
special appropriations from Congress. Roads, trails, and bridges for readier travel and 
trana_portatio~ and the protect~on of the Forests; telephone lines-one of.the greatest 
aids 1n reporting fires and getting together a fire-fighting crew, as well as 1n the trans
action of ordinary forest business; drift and pasture fences for the control of stock and 
watering places for their use; houses, barns, and corrals for various purposes, are trana
formin~ the Forests and insuring the safety and convenience of settlers and users. 
(See PL LIV.) 

The following table shows by States the kind and amount of permanent improve
ment work done in_ 1908 for the purpose of dev_eloping the reso~ce~ of t1:te ~ational 
Forests and increasing the means of transportation and commun1cat1on W1th1n them: 

Permanent improvement work on 1Vational Forests, 1908. 

Tele-
Fences. I Water-Cab- Cor- AmoUDt 

State. Trails. Roads. 1ll:ione Pas- ins. Barns. rats. Bridges. lng expended. es. Drift. ture. places. 

Miles. Miles. .Miles . Miles . Miles. 
Arizona ........ :. 30½ I½ 106½ 25 47 23 10 2 3 6 $27.872.95 
California ........ 543! 21¾ 490 5; 49½ 61 28 . -...... 14 4 85;910.48 
Colorado ......... 2661 42½ 517 57! 93¾ 49 17 1 7 7 65, 700.86 
Idaho ........... 582 120 193½ 1 21i 37 10 5 16 1 78,402.48 
Montana ........ 422½ 45½ 436 2 51½ 5,3 32 . -... - 7 . .. -.. -.. 94,750. 72 
Nebraska ........ ---... - --. -. -- 92 . . .. -... 2 1 1 . -..... . . . . .. . . -. . --...... 2,985.54 
N evada ......... : : :~~I:::: ~~ ........ 1; 2; 5 2 ...... -- . . - .... -- .... -.. - .. 3,748.13 
New Mexico ..... 41 58½ 6lf 28 8 1 1 1 31,463.51 . 1,462.00 Oklahoma ....... --..... -- 2 1 1 1 .. .. . .. . . - -. -. -. - . .. -...... 
Oregon .... . ..... 437 24 78 ............. 39 23 2 2 4 --....... - 65,191.33 
South Dakota ... -........ . . . - ..... .. .. .. .. . .. .. 7¼ 5 4 .. .. .. .. .. . -... -... -.... . ..... -- .. .. .............. 
Utah ............ ... . ici1i 34½ 365½ 11½ 17 24 4 . ......... 6 'l7 31,542.66 
W ashlngton ..... 311 17 102 5½ 28 22 6 . .. . .. .. .. 4 . ...... 44, 022.34 
Wyoming ....... 32½ 4 194½ I½ 15i 16 6 3 4 . ...... 15,945.48 

Total ...... 2,970 363i 2,523¾ 171¾ 437½ 348 131 14 66 46 1 a 544, 435. oo 

a Equipment on hand in the supply depot, Ogden, Utah, brings this total up to $551,938. 
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FOREST EXPERIMENT STATIONS. 

During the year was started the first of the forest experiment stations which the 
Service plans to establish on a number of National Forests, for the investigation, 
chiefly, of silvicultural problems. This station is on the Coconino Forest, in Arizona. 
The forest experiment stations are expected to do for the development of American 
forests what the a~icultural experiment stations are doing for the improvement of 
American farms. ·1·he ·work to be done will be thoroughly scientific and at the same 
time eminently practical. 

THE MUIR WOODS. 

One of the most public-spirited gifts ever made to the Government came during the 
year from h1r. William Kent, of Chicago, who has deeded to the United States 295 
acres of primeval redwood forest on the southern slope of 1Iount Tamalpais, about 6 
miles from the city of San Francisco. This grove is one of few remaining tracts of 
redwood forest to be found in its natural state in California. At the request of 1-Ir. 
Kent i t will be called the h!uir Woods, in honor of John1Iuir, the noted naturalist. The 
destruction of redwood by lumbering has been very rapid during the last decade. The 
large timber in the Muir Woods has escaped the ax, partly because of its location and 
partly because the former owners of the tract have protected it. Now that the gift 
has been accepted by the Government under authority of the law which provides that 
objects of scientific interest may be declared National monuments, the woods will be 
perpetuated. No other redwood tract in the State of California is so easily accessible 
to so many people. I ts great educational value, together with the fact that it is a 
pleas'!ure ground for all those who live in or visit this part of California, makes the woods 
an ideal National monument. • 

THE CALAVERAS BIG TREE GROVE. 

By an act of Congress passed February 18, 1909, a way was found to save for all time 
one of the most famous groves of trees 1n the world, the Calaveras Big Tree Grove of 
California. For more than nine years the people of California, particularly the 500 
women of the California Club , have been working to interest the Government in pro
tecting the big trees from destruction. The act finallr. passed by Congress provides 
for the acquisition of the grove by an exchange which will give its former owner stump
~ie or other forest lands owned by the Government in place of the timber in the grove . 
.NO appropriation is needed to carry out the act. 

Theland to be acquired under the act includes 4,000 acres, of which 960 acres, known 
as the North Grove, are in Calaveras Coun ty, and 3,040 acres, known as the South Grove, 
are in Tuolumne County. There are 1,380 big trees in the grove, not counting speci
mens less than 6 feet in diameter. Besides the big trees, whose scientific name is 
Sequoia wa-Shingtoniana, there are hundreds of sugar and yellow pines, ranging to the 
height of 275 feet, and often having a diameter of 8 or 10 feet, as well as many white 
firs and incense cedars. 

In the North Grove there are 10 trees each of which is over 2.5 feet in diameter, and 
more than 70 from 15 to 25 feet in diameter. (See PL LV.) 

THE NEW SERVICE LABORATORY. 

A very important recent event was the arrangement by which the laboratory work 
of the Service in the East will be brought together in one/lace. As a result, the Gov
ernment will have at its disposal one of the best equippe laboratories for timber test
ing and wood chemistry in the world. The laboratory work which has been carried 
on with excellent results at Purdue and Yale universities and in Washington, D. 0., 
will be continued under yet more favorable conditions at th6 University of Wisconsin, 
which will erect on i ts campus a laboratory building and will furnish light, .heat, and 
power. The Service will provide the technical force, the equipment, material used 
1n experiments, and certain courses of lectures. University students will also dG 
advanced work at the laboratory. 
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STATE FORESTRY. 

STATE FOREST RESERVES. 

S!ate for~st reserve~ now cover an area of 3,281,721 acres, of which 2,837,605 acres 
are 1n continental United States and the remainder in the Territory of Hawaii. Their 
location and area are given in the follo,ving table: 

Area and location of state forests. 

State. Name and location. Area.. 
1 Total 

-------\- --
I 

Connecticut ........ 

1

1. Portland tract, Middlesex County........................... 11 060 
2. Union tract, Tolland County... ........ ..................... 300 

llawail llalelea Kauai :--3-7 _s_oo_l ....... - - ... - , ................................................ I 

ICealia, Kauai ................................................. 9,935 
Na Pali-Kona, Kauai ......................................... 60,540 
Kapaigau, Oahu .............................................. 913 
Ewa, ahu .................................................... 28,550 
Waianae-kai, Oahu .................. .......................... 3,257 
Lualualei, Oahu ............................................ ... 3,743 
Koolau, Maui ................................................. 42,969 
Ilaua, Maui ................................................... 14,825 
West MaulM Maui. .................................. -... -. -.... 41,440 
Makawao, aul. .............................................. 1,796 
Ilamakua Pali, Ilawali ........................................ 18,990 

, Hilo, Hawaii ......•........................................... 110,000 
Honuaula, llawaii. ........................................... 665 
Kau, IIawaii .................................................. 65,850 
W aiaha Spring, Hawaii ....................................... 193 

Indiana ............ State reservation, Clark County ............................... ........... 
Maryland .......... 1. State reser,e, Garrett County ............................... 3,500 

2. State reserve, Baltimore County ............................ 40 

Massachusetts ...... Scattered ...................................................... . -... -..... 
Michigan ........... State reserve, Roscommon and Crawford counties ..... ......... . . . . . . . . . - . 
Minnesota .......... 1. Burntside Forest, St. Louis County ......................... 20,000 

2. Pillsbury tract, Cass County ................................ 1,000 
3. I tasca State Park, Clearwater, Becker, and Hubbard counties. 22,297 

New Ilampshire .... Gift of Miss Frances A. L. Ilaven, Jaffrey ..................... .......... 
New Jersey ........ 1. Mays Landing tract, Atlantic County ....................... 378 

2. Bass River tract, Burlington County ....... ...... .......... 2,593 
3. Blairstown tract, vV arren County ........................... 555 
4. Kittatinny Mountain Reserve ............................... 5,432 

New York ......... Adirondack Preserve, Clinton, Essex, Franklin, Fulton, 1. 
Hamilton, Ilerkimer, Lewis, Oneida, St. Lawrence, Sara-
tor, Warren, and Washington counties .................. 1,500,626 

2. Cats ill Preserve, Delaware, Green, Sullivan, and Ulster 
counties ......................... ............ ............. 111,191 

Pennsylvania .. .... State reserves, Adams, Bedford, Cameron, Center, Clearfield, 
Clinton, Cumberland, Dauphin, Elk, Frankl~ Fulton,Hunt-
ingdon, Juniata, Lackawanna, Lycomiw, tillin, .Monroe, 
Pike, Potter, Snyder, Tioga, Union, and yomlng counties ... . - ........ 

" ' lsconsln .......... Forest reserves, Ashland, Bayfield, Burnett, Dou81as, Floren<:o, I Forest, Iron, Langlade, Lincoln, Marinette, neida, Polk, 
Price, Rusk, Sawyer, Vilas, and "'ash burn counties ........ .......... 

Grand total. ............................................. .......... , 
a 0( this total 61 per cent is Government land. 

COOPERATION BET,VEEN THE STATES AND THE FOREST SERVICE. 

area. 

1,360 

a 444, 1 16 
000 ? -, 

3,5 40 
000 

00 
1, 

39,0 

43,2 97 
60 

8, 958 

1,611,81 7 

863, 000 

73 

1 

253,5 

3,281,i2 

Following th~ conservation conference in May, 1908, the Forester invited the States 
to cooperate with the Service in studying the problem of forest conservation. As a 
result of this invitation the work done by the Service in cooperation with the States 
was more important than in any previous year. 

In New Hampshire a careful study was made of the actual working of the tax laws, 
wi th special reference to forests, and the Service recommended changes in forest taxa
tion which would encourage the holding of forest lands for timber production. 

In Kentucky the study of forest conditions, begun in the previous year, was pushed 
forward; more than half the State has no,v been covered. 
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A COYOTE-PROOF PASTURE FENCE IN THE IMNAHA NATIONAL FOREST, OREGON, CONSTRUCTED T O TEST THE FEASIBILITY 
AND ECONOMY OF GRAZING SHEEP WITHOUT A HERDER. 

(A r11nger is patrolling the fence, on the lookout for breaks nnd predatory o.nimals.) -
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FIG. 1.-A TELEPHONE LINE IN THE WALLOWA NATIONAL FOREST, OREGON. 

j 

FIG. 2.- A BR IDGE IN THE WALLOWA NATIONAL FOREST, OREGON. 
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THE CALAVERAS 8IGTREE GROVE, IN CALIFORNIA. A F OREST SERVICE CAMP IN THE 

FOREGROU ND. 

[This gro,·c is to be ncquirecl by the Government ns a. Nntional Fore~t l>y mc1tn:,; of an excbnnge 
of stumpage on other Gon:rnment lunds for stumpage in the grove.] 
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At the request of Vermont the Service prepared the draft of a State forest law, pro
viding for a State forester and an ample appropriation for carrying out the "Purposes of 
the law. An act was passed embodying substantially the recommendations of the 
Sen-ice, and a State forester has been appointed. 

I n Jlichigan a bill amending the State fire law was introduced in the legislature, and 
a proposed bill for the better taxation of timber lands was framed in cooperation with 
the Forest Ser,-i.ce. The Service also adYocated a provision in the former bill which 
provides for the withdrawal of tax lands for State forest reserve purposes. 

I n Alabama the Service has made a preliminary study of forest conditions, the chief 
result of which will take the fo rm of recommendations for the improvement of the 
forest law passed at the last session of the legislature. The State legislature meets 
again in 1911. 

At the request of Florida the Service recommended a forest law for that State which 
will provide for a forest commission and, if possible, also for a State forester. 

In I llinois a preliminary study of forest conditions in typical regions was begun in 
cooperation with the Service. 

COOPERATIVE AND EDUCATION.AL WORK WITHIN STATES. 

A marked extension of cooperative and educational work within the States took 
place during the year. This assumed the form of advice and demonstration for the 
mana~ement of timber lands and ,voodlots; cooperative agreements for fire protection; 
the distribution of forest-tree seedlings, frequently with directions for starting and 
caring for plantations; increase of attendance at forest schools; courses of lectures at 
educational institutions, the distribution of educational literature, and general instruc
tion by means of addresses delivered both at such institutions and before interested 
bodies of citizens. 

In Connecticut about 600,000 trees were planted by priYate owners, and the number 
of land owners practicing forestry in the State was more than doubled during the year. 

In Indiana about 400 acres of land in the 8tate reserve have been planted, and im
proYement cuttings ha Ye been made on about 300 acres. 

In Maine the enrollment. of forest students in the State University is now three times 
what it was in 1906; 46 students took forestry for their major subject in the college 
vear 1907-8. 
· In Maryland the lectw·es at the State Agricultural College and at the State Farmers' 
IDBtit.ute and addresses before various organizations were continu?d., and the educa
tional work was extended through a successful press campaign. 

In J1iassachusetts the State now owns 1,000 acres, 840 acres of ,vhich were deeded to 
the State for forest purposes. In most cases the o,vners availed themselves of the 
clause in the new law· which enables them to repw·chase the lands within ten years 
at the price originally paid by the State, together with the amount expended in 
improvements and maintenance, with interest at 4 per cent on the purchase price. 
Examinations of 64 woodlof.8,~mbracing 15,8-12 acres, were made; four of these included 
,,·orking plans. The most important of the working plans was one for the city of 
Fall River, and covered the watershed of North \Vatuppa Pond, from ,vhich the city's 
,,ater supply is drawn, an area of more than 5,000 acres. Orders for 115,000 white 
pine seedlings and 26,183 ash seedlings were fiJled from the Amherst Nursery, au d 
40t pounds of white pine seeds were sold. Additional orders for 235,000 seedlings 
were filled through commercial nurseries. I n the fall of 1908 nursery stock on hand 
numbered 1,535,100 seedlings. 

I n illinnesota a forest school under the charge of the State University is maintained 
1n 1 tasca Park. 

JV cw llampshire acquired a new reservation of some 60 acres located in Jaffrey, by the 
public-spiri te<l gift of 1fiss Frances A. L. H aven, of N e,v York City. 

In New Jersey the instruction of ,voodland owners by ad vice on the ground, and 
1nore g"neral instruction at public meetings, made good progress . 

In North Carolina, at the tenth anniversary of the Biltmore Forest School, a forest 
Ceslival ,vas held, to which were invited many lumbermen, foresters, and other per
tiODS interested in forestry. Several days were devoted to excursions through the 
Biltmore forests, and the various forest operations ,vere clearly sho,vn by the director. 

ln Ohio nearly three-quarters of a million seedlings were disbibutcd, chiefly catalpa 
and yellow locust, to persons agreeing to plant and care for them under the instruction 
of the forester of the experiment station and to permit inspection at all times. There 
are now 544 persons cooperating with the State in forest planting. During 1907 and 
]908 recommendations were made for the care of 1,287 woodlots, aggregating 101,088 
acres. A forest survey of the State is in progress, and it is planned to give personal 

1-07563-Y'BK 190S--,35 



J 

! 

• 
• 

. -· 

546 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 

instruction to woodland owners along the route of the survey. What ia felt to be moat 
needed ia actual demonstration of good forest practice. 

In PennS'!}lvania the State reserves now comprise about 863,000 acres. The State 
employs 17 foresters and about 70 rangers. During 1908 the forest nursery area was 
enlarged to include in all about 25 acres, and this season the nurseries will have 
irrigation systems. The State Forest Academy sent three classes into the reserves 
for stucly. 

In Washington the State board of forest commii=iirioners made a voluntary working 
agreement with the Washington Forest Fire Association, which is composed of timber
land owners west of the Cascade Range holding some 2,600,000 acres and raising 
fire protection funds by assessing themselves about 1 cent an acre. Most satisfactory 
results were secured. 

In Wis-consin a course of 16 lectures on forestry was given at the State University to 
184 students. The State forester recommends a ranger school along the lines of that of 
Pennsylvania, for the training of men for positions as forest rangers, foremen in charge 
of lumbering operations, and expert cruisers. 

PRIVATE FORESTRY. 

THE LESSON OF THE FIRE LOSSES. 

The tremendous losses by forest fires in 1908 gripped the attention of the country 
and roused forest owners to fresh efforts to protect their property. Though the dam
age done was incalculable and marked the year as the most disastrous in this respect 
in the history of the United States, a powerful stimulus waa given to forest conser
vation, so punishing was the havoc wrought by the flames. Legislation and urgent 
recommendations for legislative action are one result of this costly lesson; a change 
in public opinion from indifference to active interest is another; marked advance 
in private protective action is a third. In Idaho and Washinston many of the larger 
timberland owners have formed themselves into fire-protective associations, raised 
a fund by assessing their holdings so much per acre.., and devoted the sum so raised 
to fire fighting-above all, to patrol. The States ana the National Government coop
erated with these associations with excellent results. These and similar efforts 
elsewhere have now established the fact that forest fires can be practically prevented 
by patrol systems costing from 2 to 4 cents per acre, according to the character and 
location of the forest and the resultant fire risk. Indeed, the supreme importance 
of complete patrol has been demonstrated as never before. To secure efficient patrol 
is recognized by foresters everywhere aa the first and most decisive step to be taken 
toward protecting forests from fire. 

COOPER.A.TI.ON OF PRIVATE OWNERS WITH THE FOREST SERVICE. 

During the year the service made examinations of 39 private forest tract.~, located 
in 17 States, ranging in size from 10 to 365,000 acres and aggregating 498,557 acres. 
In these cases recommendations were made for conservative management. 

One of the most interesting cooperative projects was with a railroad and mining 
company in Alabama. This company owns about 170,000 acres of forest, from which 
it cuts about 21,000,000 feet a year. The forest consists mainly of longleaf pine, 
but loblolly pine and mixed hardwoods make up a less important _part of the etand. 
The aid of the Forest Service was sou&ht in order to secure a defirute plan by which 
the annual cut could be harvested an<1 used with the greatest economy and the best 
advantage to the forest. There is a permanent demand for cross-ties and mine tim
bers. Tne company wants to grow the timber to supply its own needs, and no more 
than the annual yield will be harvested. At present 40 per cent of the timbers used 
in the mines is destroyed by decay. Hereafter this 40 per cent will receive pre
servative treatment before being placed in the mine. Heretofore the cross-ties 
have been hewed, but hereafter they will be sawed, and the estimated savin8 from 
this source will be $6,000. Cleaner work is to be required in the woods. Finally, 
an effort is to be made to utilize the inferior kinds of woods by the use of preserva
tive treatment. This plan, therefore, contemplates the conservative utilization of 
all classes of products at every step from the stump to the place of use, together with 
a careful system of forest management which will guarantee a permanent supply of 
the required products . 

SILVICAL STUDIES IN BEHALF OF PRIVATE FORESTRY. 

During the year the Forest Service made a nu~ber of studies for the benefit of ~rivate 
timberland owners. In the Central States and m pa.rt of the South a commercial tree 
study was made of the different species of ash to determine their rate of growth and the 

I 



PROGRESS IN FORESTRY IN 1908. 547 

best method of management to use for each. A study of cypress was made in the lower 
part of the ~Iississippi Valley and in Florida, with special reference to reproduction on 
overflo,ved lands and bottoms, and to rate of growth. A commercial study of paper 
birch in the Northeast, begun the year before, was finished. A study of the chestnut 
bli<Pht was made with a vie,v to determining its importance, its method of spread, and 

~ . 
possible means of prevention. 

In addition to these eastern studies several studies were made in the National 
Forests, the results of which are of value to owners of timberland in the West. 

THE ST.A.TE .A.ND PRfV.A.TE OWNERS. 

FOREST TAXATION .-The movement for reform in forest taxation made notable 
progress, and tbe sentiment supporting it was considerably strengthened. At the 
second meeting of the International Tax Association, held in the autumn of 1908 at 
Toronto, Canada, a number of important papers were read upon the subject and were 
discussed by men of prominence. The principles of a scientific and just taxation of 
forests then laid down have since been embodied in laws proposed in the State le~isla
tures of Alaine, 1-Iichigan, New Hampshire, Oregon, and \Vashington. Constitutional 
amendments are necessary in a number of States. 

l\fovEMENT TOWARD STATE R.EGULATION.-During the year bills were introduced in 
the legislatures of Louisiana, 1-faine, New York, Oregon, Pennsylvania, and Washing
ton providing for various degrees and kinds of restrictions by the State upon the use of 
private forest land. The restrictions range from the fixing of a universal diameter limit, 
belo,v which no trees may be cut, to more or less complete rules of silviculture. Witb
outgoinginto the merits of the specific provisions of these bills itis easy to see in them a 
tendency toward the assertion by the State of aright to regulate the private use of forest 
property, at least its business use, in the interest of the general welfare. This ten
dency is exceedingly significant, since it indicates the gradual crystallization of the 
idea that ownership of this natural resource involves a responsibility to the public. 

lt remained for New York to take the first step in enacting this idea into positive 
law in a statute passed ?i1ay 22, 1909, the provisions of which are described below. 

GENERAL ADVANCE. 

Investigations made during the year brought out the fact that forestry is being 
practiced more and more on private lands. Perhaps the most notable examples of the 
private practice of forestry are furnished by timberland owners who themselves are 
users of forest products. Conspicuous among these are wood J?Ulp and paper manufac
turers, mining and railroad companies, and water compawes. A number of pulp 
manufacturers are managing their forests for a sustained yield, protecting them frotn 
fire, and, ,vhen necessary, extending them by fresh purchases. Several water com
panies now realize that the forest needed to protect their reservoir catchment basins 
may be made to yield returns in timber without injury to their protective function, and 
are adding to their revenues by disposing of the annual yield of wood in the form of 
cordwood, posts, and cross-ties. 1-lore than one railroad company has taken up 
forestry with a view to producing from their own holdings the cross-ties needed to 
maintain and extend their tracks. They are doing a good deal of forest planting and 
are purchasing cut-over lands in order to manage them for the production of future 
crops. Investments have been made in tracts stocked with the cheaper woods, such 
as loblolly pine, ,vhich can easily be treated with preservatives and made to do good 
service. 

• 
THE CONSERVATION :hi10VEMENT. 

During the past year the movement to conserve the forests expanded into a move
ment for the conservation of all nat1ual resources. Henceforward the _practice of 
forestry must be regarded as a logical and necessary part of a broad and farsighted plan 
to make t~e most of the physical assets of the Nation. 

• 

Reform in the use of the forests and in public sentiment toward them led the way to 
this more comprehensive movement which demands reform in the use of all the great 
resources. For a generation the eiort to bring forestry in to general practice and to 
ed uca_te the people in forest values went on, while no similar efforts were made to secure 
the Wlile us~ of the land, the waters, and the minerals. The progress in forestry, how- -· 
eve~, gradually led to a new point of view toward these other resources. The recla
°:1ation act was passed in 1901. rrhen came the reports of the Public Lands Commis-
sion (1905) and the Inland Waterways Commission (1007), revealing the losses which 
~h~ p~ople had sustained in the waste and neglect of the waters needed for power, 
1rr1gat1on, transportation, and domestic use; in the misappropriation and misuse of 
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the soils, and in the destruc tive extraction and consumption of the mineral ores and 
fuels. 

The situation was seen to be so threatening that the President called the Governol'.'B' 
Conference at the White House in 1'1ay, 1908. Refore adjournment the governors 
adopted a declaration of principles which concluded with the ·words: "Let us con
serve the foundations of our prosperity." Immediately thereafter the President 
appointed the National Conservation Commission, which he directed to make an inven
tory of the natural resources of the United States. The inventory was made and a 
report was submitted to the President in due course. 11eanwhile in 37 of the States 
conservation commissions were appointed and 47 of the great associations of citizens 
interested in the use of natural resources appointed conservation committees. 

To secure the cooperation of the two other nations of the North American continent 
was the important step next taken. The President invited the Governor-General of 
Canada and the President of 1-f exico to send representatives to take part with repre
sentatives of the United States in a conference on the conservation of the resources of 
North America. The invitations were cordially accepted, and the North American 
Conference met in vVashington in February, 1909, when it adopted a declaration of prin
ciples. This declaration, 1n addition to many vigorous recommendations, contained 
a suggestion that the President invite all the nations to confer upon the conservation of 
,vorld resources. Upon the adjournment of the North American Conference, invita
t ions to such a world conference, to be held at The Hague in September, 1909, were 
sent to all the 45 nations which participated in The Hague Peace Conference in 1906. 

As a result of the conservation movement, forestry in the United States has been 
placed upon a firmer footing and become part of a movement for better National econ
omy in all directions. Furthermore, a mass of valuable material upon forests and 
forestry has been brought together in the report of the National Conservation Com
mission, which has been published by authority of Congress. Finally, the "declara
tion " of the North American Conference takes an advanced stand upon a number of 
the questions which most closely concern forestry in North America. 

FOREST LEGISLATION. 

The volume of new and amendatory forest legislation from December 1, 190i, to 
December 1, 1908, was very much smaller than in the preceding twelve months, such 
legislation having been enacted in only 10 States during that period as against 23 
States in the year previous. This is due to the fact that nearly all the State legislatures 
meet in biennial sessions in the odd-numbered years. 

The follo,ving is a brief summary of the laws passed by Congress and State legisla
tive assemblies during the year ending December 1, 1908: 

UNITED STATES.-Appropriations aggregating $22,000 were made to enable the 
Secretary of the Interior to pay for advertising the restoration to the public domain of 
lands in National Forests or of lands temporarily withdrawn for National Forest pur
poses (35 Stat. L., 18 and 346); the Secretary of the Interior is authorized, upon 
certification of the Secretary of V\'ar, to exchange equal areas of unoccupied, non
mineral, nontimbered public land for private land needed for the enlargement of 
military maneuvering grounds within the Crow Creek National Forest (35 Stat. L. , 42); 
the Secretary of the Interior is authorized to permit the cutting, manufacture, and sale 
of certain timber upon and otherwise providing for the preservation of forests in the 
Menominee Indian Reservation, the Forest Service to designate the timber to be cut 
(35 Stat. L., 52); in the lum_p sum appropriated for the Geological Survey the survey
ing of National Forests is included (35 Stat. L., 349); by continuing legislation, 
$75,000 is appropriated and made immediately available for the continuance of topo
graphical surveys of National Forests by the Geological Survey (35 Stat. L ., 350); the 
operation of the forest homestead act of June 11, 1906, is made applicable to certain 
counties in the ~tate of California hitherto excepted by said act (35 Stat. L., 554). 

The following changes were made (35 Stat. L., 251), affecting the general powers and 
duties of the Forest Service: 

No part of the Forest Service appropriation to be used in making experi~ents out
side the jurisdiction of the United States; the clause giving :power to "advise owners 
of woodlots in the proper care of the same " omitted (this omission having been made 
by inadvertence, the_ w9rds ·were restored in the next Cong~~ssional sessio~); the 
maximum cost of btnld1ngs decreased from $1,000 to S500; prot~c~, adm1n1s!er, 
improve, and extend National Forests," changed to ''protect, administer, and im
prove" ( on account of this change, the appropriation is no longer aYailable for the 
purchase of administrative sites for ranger stat,1ons); aid to be given upon reg uest to 
other Federal Bureaus and Departments in respect to National Forests 1n the perform
ance of duties imposed upon them by law; time limit for the exploitation of timber 
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from the Black llills National Forest extended from July 1, 1908, to July 1, 1910; 
advances of money to chiefs of :field parties fighting fire allowed in cases of emergency, 
limit of rent allotment discontinued; phraseology changed to "rent in the District of 
Columbia and elsewhere;" traveling expenses of Forest officers defined to be such as 
are incurred ,vhen on business directly connected with and in furtherance of the work, 
aims, and objects specified in the appropriation for the Forest Service; expenses in 
connection with newspaper and magazine articles authorized for the purpose of giving 
out facts or official information of value to the public; by continuing legislation a 
lump-sum appropriation of $600,000 is made for the construction and maintenance of 
permanent improvements, including roads, trails, bridges, fire lanes, telephone lines, 
cabins, fences, etc.; payment to States of money received from National Forests 
increased from 10 per cent to 25 per cent. 

LoLISIANA.-.A "commission on natural resources," consisting of the professor of 
horticulture of the State University, the chief engineer of the State board of engineers, 
and five others to be appointed by the governor, authorized; such commissioners to 
serve without salary, and such commission to cease at the expiration of the legislative 
session of 1910, unless then continued; the commission to report to the general assem
bly in 1910 upon State forest conditions, the preservation of the forests, the reforestation 
of denuded lands, and the effect of forest destruction on climatic conditions and water
ways and their control, and to suggest necessary legislation in connection therewith 
(act 144, laws of 1908); a chair of forestry established in the Louisiana State University 
and Agricultural College at Baton Rouge, to teach the care, protection, and con
servation of the forests of the State (act 242, laws of 1908). 

luRYLAND.-For the purpose of carrying out provisions of the :hiaryland forestry 
act of 1906, $4,000 is appropriated for each of the years 1909 and 1910 (Ch. 215, la,Ys of 
1908); consent given to the acquisition by the United States, by purchase, gift, or 
condemnation, of such lands as may be needed for a National Forest reserve in the 
State, and granting Congress the right to make rules and regulations for its manage
ment (Ch. 217, laws of 1908). 

llfASSACHUSETTs.-Certain plantations of trees shall be exempt from taxation for 
ten years, if such land is devoted exclusively to the gro,vth of trees (Ch. 120, laws of 
1908); publications of the State forester designated by the governor and council may 
be sold at cost (Ch. 121, laws of 1908); the voters of each to,vnship io vote upon "An 
act to provide for the protection of forest and sprout lands from fire" (Ch. 209, laws of 
1908); appropriation is made for the pm·chase by the State of land for reforestation, 
with the privilege to the owner of repurchasing within ten years upon payment of the 
original price Wlth interest at 4 per cent together with whatever expenses have been 
incurred by the State (Ch. 478, laws of 1908). 

KEw JERSEY.-Chapter 123 of the laws of 1906 is.amended as to the appointment of 
fire wardens, l?reven tion of forest fu·es, regulations as to the burning of brush, etc .; 
compensation for fire wardens' helpers, etc. (Ch. 213, laws of 1908); as a supplement, to 
the forestry act of 1905 it is provided that the State shall annually pay to the treasurer 
of each township where the State holds a forest reserve the sum of 2 cents per acre 
for each acre thereof, payment to be made from the appropriation for the maintenance 
of such reserves (Ch. 214, laws of 1908). 

NEW YoRIL-Appropriation is made for traveling expenses, calcium light, photo
graphic work, etc., in connection with lectures on forestry (Ch. 466, p. 1617, la,vs of 
1908); provision is made for establishing additional nurseries for the propa~ation of 
forest trees, to be furnished to citizens of the State under the direction of tne forest 
commissioner, and for reforesting denuded lands (p. 1618); provision is made for a 
"land-purchase board" for the acquisition of lands within the Adirondack Park (p. 
1619); chapter 220 of the laws of 1897 and chapter 20 of the laws of 1900 are repealed, 
and a complete reenactment is made of the "forest, fish, and game law " of the Sta,te, 
which constitutes what is now chapter 31 of the general laws (Ch. 130, laws of 1908). 

OH10.-Eight thousand dollars are appropriated for experiments in forestry (laws of 
1908, p. 547). 

RHODE lSLAND.-Chapter 44 of the general laws is amended so as to exempt from 
taxation for the period of £if teen years and under certain regulations lands on which 
certain varieties of trees are planted, such lands to be under regulations of the com
missioner of forestry (laws of 1908, p. 1581). 

VEn~roNT.-VVhenever the governor shall decide that, by reason of drought, it is 
dangerous to use firearms within forests, he may by proclamation abrogate the open 
season for hunting for such time as he thinks best, and all provisions of law for the close 
season shall be in force (law passed October 21, 1908). 
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VrROINIA.-Section 437a of the act of 1907 is amended so as to require that in the 
matter of assessment of taxes of standing merchantable timber, trees shall be ~essed 
at a fair market value (Ch. 220, laws of 1908); section 3701 of the act of 1904 is amended 
so as to I?e?alize more heavily the firing of woods b.Y ~ncreasing the fi~e limit to $500 
a?d the Jail sentence to twelve months, or by permitting confinement 1n the peniten
tiary not less than one or more than three years (Ch. 42, laws of 1908); railroad com
panies are made liable for damage from sparks or coal from engines or trains whether 
the fire originated on their right of way or not, and regardless of whether the engines 
a.re equipped with proper spark arresters, and also regardless of the condition of such 
spark arresters (Oh. 269, laws of 1908). 

COURT DECISIONS. 

Two court decisions were rendered during the year which ought to be noticed here 
because they will undoubtedly be the. basis of considerable legislation in the future; 
proposed measures based on the principles which they enunciate have already been 
mtroduced in the legislatures of P ennsylvania, Maine, and New York. 

UNITED STATES SUPREME CoURT.-Hudson County Water Company v. :hfcCarter 
(206 U.S. Rep., p. 349): The St.ate, as quasi-sovereign and representative of the inter
ests of the public, has a standing in court to protect the atmosphere, the water, and the 
forests within its territory, irrespective of the assent or dissent of the private owners of 
the land most immediately concerned. 

1IAINE SUPREME CouRT.-In reply to certain questions submitted to it by the State 
senate (103 :hJaine, p. 506) : The State may, by legislation, restrict or regulate the 
cutting of trees on wild or uncultivated land by the owner thereof, without compeD.Ba
tion therefor to such owner, in order to prevent or diminish injurious droug'Lts and 
freshets, and to protect, preserve, and maintain the natural water supply of springs, 
streams, ponds, lakes, etc., and to prevent or diminish injurious erosion of the land 
and the filling up of the rivers, ponds, lakes, etc. Such legislation is not "taking" 
private property within the inhibition of the Constitution. 

IMPORTANT FOREST LEGISLATION SINCE DECEMBER 1, 1908. 

On December 18, 1908, the State of Vermont passed a comprehensive forest law con
taining the following features: A State board of agriculture and forestry created, con
sisting of the governor, director of the agricultural experiment station, and two ci tizena 
in terested in forestry, such board to serve without compensation; a State forester to be 
appointed by the board, whose salary shall not exceed $2,500, and who shall be ex 
officio State fire warden and have full charge of forestry interests in the State, practical, 
administrative, experimental, and educational; the governor is authorized, on the 
recommendation of the board, to accept gifts of land for State forest reserves, and the 
board may purchase lands for the same purpose; State to pay taxes to towns upon 
lands held 1n such reserves; part of the appropriation may be used by the forester 
further to develop the nursery for seedlings and supply such to private lands, as pro
vided by aw; all authority and duties now devolving on the forestry commissioner 
shall devolve upon and be executed by the State forester. 

On Febru:- ry 18, 1909, Congress passed the act to create the Calaveras Bigtree 
National Forest, by which the Secretary of Agricultul'e was empowered to obtain for 
the United States the complete title to certain lands in California, in order to secure for 
the United States and protect for all time the big trees scientifically known as Sequoia 
washingtoniana. 

On February 26, 1909, Congress amended the act to establish a cou1·t of 1;>rivate land 
claims, known as the "small-holdings act, 11 so as to extend the provisions thereof 
from March 4, 1901, to March 4, 1910. 

On 1Jarch 2, 1909, Congress extended the time for the completion of the Valdez, 
?vfarshall Pass and Northern Railroad Company as far as Tenana, to 1-farch 2, 1915. 
(The line of this raill'oad lies partly in the Ohugach National Forest.) 

On ?vfarch 3, 1909, Congress, in the Indian appropriation act, authorize_d the Com
missioner of Indian Affairs to investigate the condition of timber on Indian reserva
tions, to advis_e the Indians as to the proper care of t~eir forests, and to c<;>nduct s~ch 
timber o:perations and sales as may be deemed advisable. The 1'fenom1nee Indian 
Reservation ,vas excepted. 

On March 4, 1909, Congress pas:3~d amendme?ts to the pen!l-1 la,vs of the U:nitod 
States with reference to depredations of, "boxing," and se tting fire to the timber 
on public lands; failing to extinguish forest fires; breaking the fence or gate inc~osing 
any reserved land; and injuring or removing Government survey marks or inter
rupting surveys; amendments to take effect January 1, 1910. 
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On March 2, 1909, the State of Wyoming passed a law providing for the appointment 
of National Forest guards as assistant State game wardens. 

On ~larch 12, 1909, the State of Kansas passed a law providing for the establishment 
of a di Yision of forestry at the State Agricultural College, and for the appointment of 
a State forester, ,,ho shall have charge of all experimental work at the college and 
proruote practical forestry in the State by lecturing, by keeping the public informed 
as to results of experimental work, and by cooperation with all persona, towns, etc., 
in the management and protection of woodlots and forests. 

On 1farch 19, 1909, the State of 1'fontana passed a voluminoUB law dealing with the 
administration and control of all i ts public lands, in which the following matters are 
provided for: The payment of a fixed fee for the issuance of a permit to cut live 
timber; the appointment of a State forester, at a salary of $2,500 (and of an assistant 
forester when necessary), setting forth his duties with respect to State fire wardens, 
the enforcement of fire laws, the delivery of lectures, the preparation of reports, the 
appointment of volunteer fire wardens (with a provision that National F orest super
visors and rangers may be such), and the general administration of forest lands; the 
punishment by fine and imprisonment of those who destroy official forest signs or 
notices; a forestry board with powers as to the reforestation of denuded lands and 
the conservation of forest tracts on the watersheds of the State; the keeping of records 
as to the location, character, and sales of forest lands; and regulations for the cutting 
and sale of timber on State lands. 

On 1Iay 22, 1909, the State of New York passed a law providing for " The Highlands 
of the Hudson Forest Reservation," authorizing the Forest, Fish and Game Commis
sion to maintain the lands therein according to the methods of modern forestry, to 
take by purchase, gift, or devise private lands included therein and to control the 
cutting of timber upon such public and private lands therein "as are suitable for the 
growth. of timber only, to the end that the forest and timber upon such lands shall be 
protected.'' · 

This is the most advanced step which has yet been taken in behalf of forestry by 
any State legislature and is the enactment into law of the rrinciples laid down in 
decisions by the United States Supreme Court in the case o Hudson County Water 
Company against 1fc0arter (206 U. S., p . 349) and by the supreme court of the State 
of Maine (103 lifaine, p. 506). The substance of these decisions is stated above. 

FOREST PRODUCTS. 

Quantity and value of slack cooperage stock produced, 1907 . 

[Compiled by the Bureau of the Census, Department of Commerre and Labor, in cooperat.ion with the 
Forest Service, Department of Agriculture. The figures shown represent the production of 950 mills.] 

Staves. Heading. Hoops. 

Aver- Aver- Aver-
Kind of wood. afe 

Quan- afe Quan- age Quantity va ue tity va ue tity value (thou- Value. (thou- Value. ger Value. 
sands). ger sand t OU- (thou- Eer 

t ou- sets). sand sands). t OU-
sand. sets. sand. 

Total ...... 1,175,977 $7,219,497 S6.14 106,074 $5,062,890 $47. 73 490,570 $3,517,866 $7.17 

Gum ..... .. ..... 210,814 1,238,980 5.88 11, 466 665,127 58.04 1,840 21,841 11.87 
Pine ...... . ...... 205,878 1,063,394 5.17 27,208 1,107,819 40.72 3,996 23,829 5.96 
Elm ............. 158,440 1,192,327 7.53 9,165 432,618 47.20 469, 734 3,393,911 7.22 
Beech .. .. ..... . . 125,354 790,415 6.31 17,711 707,692 39.96 .......... . -.... . --... -. -. -... 
Maple ...•....... 97,319 609,986 6.27 11,695 548,610 46.91 1,747 5,571 3.19 
sgruce ....••.... 76,445 392,881 5. 14 2,555 105,432 41. 26 ----·-,-- ............ --.... --.. 
C estnut •.••.... 74,982 339,850 4.53 733 32,030 43. 70 2,000 6,000 3.00 
Ash ............. 70,128 557,866 7. 96 7,434 435,083 58.53 1,580 13,045 8.26 
Cottonwood •••.. 46,923 317,566 6. 77 1,784 117,860 66.07 ........ -. .. ....... -... -.. . ......... 
Oak ............. 37,871 259,892 6.86 2,814 132,964 47.25 2,775 15,388 5. 55 
Birch .•.... ..... . 21,479 135,420 6.30 2,146 116,565 54. 32 2,489 10,086 4. 05 
Basswood . ••. ... 18,640 130,525 7.00 9,585 571,766 59.65 ....... -.. . .......... . -........ 
llemlock ..... . .. 16,535 87,975 5.32 574 27,086 47.19 -.......... . ............... .. ..... . ... 
~ca.more ... •... 2,579 16,673 6.46 297 11,340 38. 18 -.... - - .. -..... -..... . ....... 

ickory . ........ ..... - ...... . .. .. ...... - -- ...... -.. --......... . . .. ........... . -...... 3,708 21,990 5.93 
All other .... .... 12,590 85, 747 6.81 907 fi0,898 56.12 701 6,205 8.85 
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P roduction and average mill value of lumber, 1907 and 1906, by States. 

[Compiled by the Bureau oI the Census, Department of Commerce and Labor, in cooperation with the 
Forest Service, Department of .Agriculture.) 

-
Number of Quantity Per cent of 1nills re-

(M feet b. m.), Per total cut. 
~Late. Rank porting. cent 1907 ofin-

1907 1906 1907 1906 
crease. -

1907 1906 
--

United States ............ ... . .. 28,850 22,398 40,256,154 37,550,736 7. 2 100.0 100.0 ,v as.h!ngton .................... 1 1,036 923 3,777,606 4,305,053 a12. 3 9. 4 11.5 ..Louisiana ...................... 2 631 424 2,972,119 2,796,395 6.3 7. 4 7.4 'l'exas ...... . ............. . ..... 3 673 322 2,229,590 1,741,473 28. 0 5.5 4. 6 Mississippi ..................... 4 823 642 2,094,485 1,840,250 13.8 5.2 4. 9 \Visconsin.. . . . . ..... .. ........ 5 778 625 2,003,279 2,331,305 014. 1 5. 0 (i.2 
Arkansas ....................... 6 1,146 835 1,988,504 1,839,368 8. 1 4. 9 4.9 Michigan ..... . ................. 7 906 774 1,827,685 2,094,2i9 o 12. 7 4. 5 5.6 P~nnsyl vania . ................. 8 2, 131 1,482 1,734.729 1,620,881 7.0 4 3 4. 3 Minnesota ...................... 9 429 318 1,660, 716 1,794,144 01. 4 4. 1 4. 8 Oregon . . ...................... . 10 644 557 1,635,563 1,604,894 1. 9 4. 1 4. 3 

• 
North Carolina ................. 11 1,668 1,210 1,622,387 1,222,974 32.7 4. 0 3. 3 V1rg1ma ........................ 12 1,652 1,202 1,412,477 1,063,241 32.8 3. 5 2.8 , ' t v· · · 13 1,044 652 1,395,979 976,173 43. 0 3. 5 2.6 , es 1rg1ma .................. 
California ......... . ............ 14 321 269 1,345,943 1,348,559 0.2 3.3 3. 6 Alabama .. . .................... 15 892 637 1, 2'24, 967 1,009,783 21.3 3. 0 2. 7 
Maine ............... . .......... 16 927 734 1, 103,808 1,088,747 1.4 2.8 2.9 Kentucky . ..................... 17 1,451 991 912.908 661,299 38.0 2. 3 1.8 Tennessee ........ . ............. 18 1,104 684 894,968 634,587 41. 0 2. 2 1. 7 Georgia ........................ 19 788 622 8Ji3,697 831,675 2.0 2. 1 2. 2 New York . .................... 20 2,185 2,488 848,894 810,949 4. 7 2. 1 2. 1 
Florida . . ....................... 21 302 278 839,058 888,137 "5. 5 2. 1 2.4 New Hampshire . .............. 22 544 552 754,023 539,259 39.8 1.0 1.4 South Carolina .......... . ...... 23 365 296 649,058 566,928 14. 5 1.5 1. 5 Missouri. ...................... 24 916 587 548,774 507,084 s. 2 1. 4 1.3 Ohio ........................... 25 987 688 529,087 438,775 20.6 1.3 1.2 

Idaho .......................... 26 247 198 513,788 418,944 22.0 ]. 3 • • •. i Indiana . . ...................... 27 999 820 504,790 447,808 12. 7 1.3 1. 2 Vermont ............. . ......... 28 612 514 373,660 329,422 13.4 .9 . II Massachusetts .................. 29 518 485 304,231 354,483 2. 7 , 9 . II Montana ....................... 30 130 84 343,814 328,727 4. G . 9 . 9 . 
Maryland ...................... 31 307 222 213,780 219,098 oi. 4 .5 • 6 Iowa ...... . .................... 32 100 78 144,271 163,747 a 11. 9 .4 • 4 Dlinois ......................... 33 499 365 141,317 141,374 . 1 .4 . 4 Oklahoma ................. . .... 34 129 51 140,015 49,737 181. 5 .3 • 1 Connecticut ............... . .... 35 230 207 140,0ll 124,880 12. 1 .3 . 3 

Colorado ................ . ...... 36 230 138 134,230 J.10,212 21.8 . 3 . 1 New Mexico... . ............... 37 52 33 113,204 103,079 9.8 .3 .3 Arizona ........................ 38 12 8 72,134 56,960 20.6 . 2 .z Delaware .• ..... -..... . ...... -.. 39 106 85 50,892 44,487 14. 4 . 1 . 1 New Jersey . . ....... . .......... 40 166 139 30,942 36,253 10. 2 .1 . 1 
I 

South Dakota ... . .. . ........... 41 64 40 34,841 22, 0.34 53.9 1 . 1 Rhode Island .................. 42 41 31 32,855 21,528 52.6 • 1 . 1 
\\'yoming ........ . . . ........... 43 73 49 17,479 )3,213 32.3 ?t) (b) 
Utah. . ......... . ... . .......... 44 80 57 14,690 7, 7f,S 89. 1 (:~ t) All other Stales c • . . ............ .. . . . . 6 2 5,891 170 .. ---... b) 

-
oDccrease. b Less than one-tenth of 1 per cent. i- Includes Kansas and Nevada. 
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Production and average mill value of lumber, 1907 and 1906, by species. 

[C-Ompiled by the Bureau of the Census, Department of Commerce and Labor, in cooperation with the 
Forest Service, Department of Agriculture.) 

Quantity I Per 
Per cent of 

Rank 
(M feet b. m.). 

cent 
total cut. 

Kind. 1907 ofin-
1907 1906 crease. 1907 1900 

Tola.I ..... ............ ................... . - ---. - 40,256,154 37,550,736 7.2 100.0 100.0 

Yellow pine ................ _ ... _ . _ . _. __ . _ ... _ . 1 13,215,185 11,661,077 13.3 32.8 31. 1 
Dougl:}.S fir ........ _ .... _ ...... _._._. _______ __ .. 2 4,748,872 4, 9()9, 843 a 4. 4 11. 8 13.2 
\\ hitc pine ........... .... . .................... 3 •i, 192,708 4,583,727 c8. 5 10.4 12.2 
Oak ............. ... ........................... 4 3,718, 7()0 2,820,393 31. 9 9. 2 7.5 
llemlock ... . .................................. 5 3,373,016 3,537,329 a 4. 7 8.4 9. 4 

Sf ruce .................................... . ..... () 1,726,797 1,()44,987 5.0 4. 3 4. 4 
, es tern pine .................................. 7 1,527,195 1,386,777 10.1 3.8 3. 7 Mas le ........... ... ........................... 8 939,073 882,8,8 (). 4 2.3 2. 4 
Ye ow poplar ... . . . . .. ... . .................... 9 862,849 677,670 27.3 2.2 1.8 
Cypress ......... __ . _ ... ___ . . . _ .............. _ . _ 10 757,639 839,276 a9. 7 1. 9 2.2 

Red gum ......... __ .............. _ ....... _ . _ .. 11 689,200 453,678 51.9 1. 7 1. 2 
Chestnut ... _ .. __ .... _ ... __ .. _ .... _ .......... _ . 12 653,239 407,379 60.4 1.6 1. 1 
Red wood . ..... . ............................... 13 569,450 659,678 a}3. 7 1. 4 1. 8 
Beech ............ _ .. _ .................... ___ .. 14 430,005 275,661 56.0 1. 1 . 7 
D irch .......... . . .. .................. . ......... 15 387,614 370,432 4.6 1.0 1. 0 

Basswood ...................................... 16 381,088 376,838 1. 1 .9 1. 0 
Cotton,vood ................................... 17 293,161 2ti9,458 8.8 . 7 . 7 
El.tn ......... - - .. - . - . . - - -... - - .......... - ... - - . 18 260,579 224.795 15.9 .6 . 6 
Ash ........... _ . . . . . ... _ ................ _ . _ . _ . _ 19 252,040 214, 4GO 17. 5 .6 ·6 
Cedar ......... _ .... _ . _ . _ . _ ... _ .......... _ .. _ ... 20 251,002 357,845 029. 9 .6 1. 0 

Larch ............. . .... _ ............... _ .. _._._ 21 211,076 166,078 27.1 • 5 . 
Hickory ........ _ ... __ . _ ............... _ .. ___ . _ 22 203 211 148,212 37.1 .5 • 4 , 
\Vhite fir ... . ... _ . ...... _ ................... _ . _ 23 146,508 104,329 40.4 .4 . 3 
Sugar pine .. . .................................. 24 115,005 133,640 a}4. 0 . 3 . 4 
Tamarack .................................... . 25 113,433 123,395 a 8.1 .3 .3 

4 

Tupelo ............... _ . _ ...................... 26 68,842 47,882 43.8 .z . 1 
D a Isam fir ............ _ . _ ...................... 27 53,339 (b) .... -.... . 1 ........ -Sycamore ............... _ . ___ .. _ .. __ ......... _ . 28 I 46,014 (b) . . . . . . . . . 1 .. --.... 
Walnut. ....................................... 29 41,490 48,174 a 13. 9 . 1 . 1 
All other .... .. ....... ......... .............. .. . ------- 2i,734 16-1,845 a83. Z . 1 . 4 

a Decrease. b Not shown separately in 1906. 

Production of shingles, 1907, by speC'ies. 

Compiled by the Bureau or the Census, DepartJnent or Commerc<' nnd Labor, iu cooperat:on with the 
l • orest SerYice, Department of Agricullure.) 

Kind. 
Quantity Per cent Total 

Average 
value per (thou- of total. value. thou-sands). sand. 

Total ... __ . _ .... __ .......... _ .. __ ...... _ .......... _. _ 11,824,475 100.0 $30,111,337 S2. 55 

Cedar .......... _ ... _ .................... _ .. __ . ____ ........ . 
Cypress ................ _ .... .... _ .. _ ...... _ ..... _ .. _ . _ . _ . _ . 
Redwood - - . ····--·-··············-············ .. -·········· Yellow pine .... __ ._._ .. _ .. _._ ........ _ .. _._ .............. . 
White pine ............................................... . 

8,604,399 72.0 21,542,344 2. 50 
1,232,314 10.3 3,579,676 2.90 

707,421 7.0 1,440, 86{1 2.04 
()20,292 5.2 1,556,236 2. 51 
216,611 1.8 712,313 3.29 

Hemlock ....... -.... -.. - ....... -. - --- . -. -.. - . . -... -... - -.. 
~~~ioe u t · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

·········································-······ .. · 
~tkothe·r' s pccies· .-: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

1G2,G47 1. 4 493,569 3.03 
134,0GO 1.1 347,890 2.60 
54,1315 .5 186,302 3.40 
20,628 .2 Ci4,058 3.11 
71,288 . (j 188,080 2.64 
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Number and cost of cross-ties purchased by steam and by electric railroads in the United 
States in 1907, by ·kinds. 

(Compiled by the Bureau of the Census, Department of Commerce and Labor, in cooperation with the 
Forest Service, Department of Agriculture.) 

Steam railroads. 
Total. 

Hewed. Sawed. 
Kind. 

Aver- Aver- Aver-age 
Total cost. 

age 
Number. 

age Number. Tota.cost. cost Number. cost Total cost. cost per fier Eer tie. ie. ie. 

Total ....... 153,699,620 $78,958,695 $0. 51 112,309,246 $56,522,768 $0.50 31,776,434 $17,020,882 $0.54 
Oaks ............. 61,757,418 32,985,122 • 53 51,169,478 '20,774,251 . 52 6,929,572 4,033,150 . 58 Southern pines ... 34,215,081 18,434,198 • 54 25,629, 749 13,100,589 . 51 7,415 686 4,569,060 . 62 Douglas fir ....... 14,524,266 6,818,869 • 47 1,436,258 590,754 . 41 12a366,640 5,884,822 .48 Cedar ............ 8,953,205 4, 473,960 . 50 7,941,152 3,987,035 • 50 96,891 190,322 • 48 Chestnut. ........ 7,851,325 3,772,048 . 48 4,922,831 2,337,697 . 47 889,420 426,523 • 48 
~ress ........... 6,778,944 3,099,439 • 46 5,695,640 2,552,381 • 45 884,915 453,058 • 51 estern ~ine ..... 5,019,247 2,515,798 • 50 3,206,754 1,576,457 • 49 1,626,330 835,895 • 51 Tamarac ..... ... 4,562,190 2,254,617 . 49 4,144,127 2,083,646 • 50 340,618 137,481 • 40 Hemlock ......... 2,366,459 807,241 .34 2,283,675 770,969 .34 79,256 34,796 . 44 . 
Redwood ......... 2,030,982 1,198,497 . 59 884,552 507,154 • 57 406,519 224,525 • 55 Lod~pole pine ... 666,916 332,984 . 50 666,916 332,984 • 50 ............. . .. -.......... . . . . . . \Vhi pine ....... 474,455 193,606 . 41 289,624 106,528 .37 131,671 53,041 . 40 All other ......... 4,499,132 2,072,316 . 46 4,038,490 1, 80'2, 323 • 44 308,916 178,209 .58 

Electric railroads. 

Hewed. Sawed. 

Klnd. 
Aver- Aver-

Number. Total cost. 
age 
cost Number. Total cost. 

age 
cost 

fier le. 
per 
tie. 

Total ..•......................... 6,074,291 $3,376,477 $0.56 3,539,649 S2,038, 568 $0.58 

Oaks .................................. 2,532,970 1,483, 468 • 59 1,125,398 694,253 • 62 
Southern pines ........................ 597,221 356,111 . 60 572,425 408,438 • 71 
Douglas fir ............................ 194,807 96,095 . 49 526,561 247,198 • 41 
Cedar ........ ........ ................. 4.."0, 552 199,646 . 47 194,610 96,957 • 50 
Chestnut .............................. 1,407,479 697,843 . 50 631,595 309,985 • 49 

~ress ............................... 184,634 86,015 . 47 13,755 7,985 . 58 
es tern Eine .............. ...... ...... 48,200 27,611 • 57 137,963 75,835 . 55 

Tamarac ... ....................... ... 8,007 3,320 . 41 69,438 30,170 . 43 
Hemlock .............................. 3,528 1,476 . 42 ..... ...... -.... - 4 .... ......... - .. ... -... -
Redwood ............................. 600,290 379,795 • 63 139,621 87,023 . 62 
Lodgepole pine ........................ . . . . . .. .. . . .. .. .. . .. . .. . .. .. .. .. .. .. . . -. -..... .. . .. .. . . .. . .. . . - . . . . .. .. .. .. .. . .. . . ......... 
White pine ............................ 4,129 2,079 . 50 49,031 31,958 . 65 
All other .............................. 72,474 43,018 • 59 79,252 48,766 • 02 
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Co,nparative summary of the quantity and value of tanning nwterials consumed in 1907 
and 1906. 

[Compiled by the Bureau of the Census, Department of Commerce and Labor, in cooperation with the 
Forest Service, Department of .Agriculture. 583 plants reported In 1907, and 617 plants In 1906.) 

Tanbark. Extracts. • 

Kind. 1907 1900 1907 1906 

Q.uantlty 
(cords). Value. ~uantlty 

cords) . Value. Q.uantit}. 
(pounds. Value. Q.uantlt}. 

(pounds . Value. 

Total. 1,214,401 $11,555,874 1,371,342 $12,774,071 364,899,535 $9,649,673 329,389,405 SB, 713,322 

Hemlock ... 815,840 7,016,915 931,152 7,902,393 '10, 133, 524 968,041 34,405,978 846, 726 
Oak ........ 374,052 3,933,038 429,161 4,585,186 30,830,291 639,938 30,192,151 598,299 
Chestnut ... .......... . ... -. ---... -... -..... -............. 134,819,100 2,560,007 128,535,018 2,346,884 
Q.uebracho . . . . . . . . . .. - . -.... -... . . ... -... .. - ............. 145,324,677 4,995,807 133,508,306 4,817,012 
Palmetto ... . -......... . .. --..... -... . ......... . .. -... --... 486,980 12,502 595,261 14,887 
All other ... 24,509 605,921 11,029 286,492 13,304,963 473,378 2,152,691 89,514 

Comparative summary of the quantity of wood used for the manufacture of pulp in 1907, 
1906, and 1905, by kinds. 

[Compiled by the Bureau of the Census, Department or Commerce and Labor, in cooperation with the 
Forest Service, Department of ,Agriculture.] 

1907 1906 1905 

Kind. 
Total Per cent. Total Per cent. Total Per cent. (cords). (cords). (cords). 

Total ......................... 3,962,()60 100.0 3,661,176 100.0 3,192,123 100.0 

Spruce: 
Domestic ...... ................. 1,795,278 45.3 1,785,680 48.8 1,650,709 51. 7 
Imported ....................... 905,575 22.9 721,322 19.7 622,545 19. 5 

Poplar: 
Domestic ..... . ............... , . 352,142 8.9 310,920 8.5 299,175 9. 4 
Imported .. ..................... 19,798 .5 17,550 .5 22,883 .7 

Hemlock ........ .. .... .............. 576,154 14.5 528,381 14.4 375,422 11.8 
Pine .............. ...... ............ 78,583 2.0 69,277 1. 9 57,399 1.8 
Cotton wood ..... .................... 66,084 1. 7 (a) .......... - 10,507 .3 
Balsam ............................. 43,884 1.1 3-3,886 .9 56,744 1.8 
Miscellaneous ......... .............. 125,162 3.2 b 194, 160 5.3 96,739 3.0 

a Included with miscellaneous. I> Includes cottonwood. 

Comparative summary of the material used and the products obtained in pine distillation 
in 1907 and 1906. 

[Compiled by the Bureau of the Census, Department of Commerce and Labor, In cooperation with the 
Forest Service, Department of Agriculture. Based upon reports from 31 establishments in 1907 and 32 
establishments in 1906.) 

1907 1906 
Kind. 

Quantity. Value. Quantity. Value. 

Material: 
Longleaf pin~cords ....... ............................ 61,149 $210,604 50,234 $129,358 
Sawdust, cor .......... ............ ... ............... 1,200 -......... .. -. -.. -.... . ........ -

Product.s: 
Total ......................... ... ...................... . . . . . . . . . . -. 534,802 ............ 380,170 

Turpen tine, gallons .......... ...................... 65-!, 711 30-1,SGO 503,427 238,612 
Charcoal, bushels .................................. 1,158,364 102,411 791,887 '14,381 
Oil, gallons ........................................ 391,916 69,399 125,008 17,429 
Tar, fiallons........................................ 760,836 58,132 048, 120 64,368 
Pyro gneous acid, gallons . . ........................ 

1 
............ ... -.. -... 305,000 15,380 
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Quantity and value of tight barrel staves and heading produced in 1907 and 1906. 

[Complied hy the Bureau of the Census, Department of Commerce and Labor, 1n cooperation with the 
Forest Service, Department of Agriculture. Based upon reports from 376 establishments In 1907 and 
241 establishments in 1906.] 

-
Staves. 

1907 1906 

Kind. Average Average 

Quantity 
value per value per 
thousand Quantity thousand 

(thou- Value. f. o. h. (thou- Value. f. o. b. 
sands). point of sands). point of 

manufac- manufac-
ture. ture. 

Total ................... 385,232 S12,942,885 $33.60 267,827 $8,389, 6421 $31.32 

Sawed ............. . .......... 325,653 9,062,678 27.83 219,524 5,746,780 26. 18 
Bucked and split. ............ 25,082 1,277,104 50.92 18,352 866,821 47.23 
Hewed ........................ 12,737 1,513,203 118.80 9,781 915,740 93.62 
Brcr and ale .................. 21,7GO 1,089,900 50.09 20,170 860,301 42.65 

!leading. 

1907 1900 

Kind. 
Average Average 

Quantity 
value per value per 

Value. set f. o. b. Quantity Value. set f. o. b. 
(sets). point of (sets). point of 

manufac- manufac-
ture. ture. 

'l'otal ................... 27,692,994 86,864,486 S0.25 17,774,375 $3,999,630 $0.23 . 
Sa wed ........................ 25,828,909 6,367,738 .25 16. 115,030 3,'112,281 .22 
Beer and ale .................. 1,864,085 496, 747 .27 1,659,345 387,349 .23 

Comparative su,m',nary of the quantity and cost of poles purchased by telephone and tele
graph companies, steam railroad companies, and electric railroad and eltctric light and 
power companies, in 1907 and 1906. 

[Compiled by the Bureau of the Census, Department of Commen:e ond Labor, in cooperation with the 
Forest Service, Deportment of .\gricul ture.) 

1907 1906 
- - -

Species. Cost at Average Cost at Average 
Number. point of cost per Kuniber. point of cost per 

purchase. pole. purchase. pole. 

Total ........................ 3,507,998 I Sl0,229,642 $2. 92 
--
3,574,666 $9,471,171 S2.05 

C'edar ............................. . 2,221,842 6,559,169 2.95 2,174,279 5,579,891 2. 57 
Chestnut .............. ... .......... 630,282 1,619,785 2. 57 988,084 2,625,568 2.66 
Cypress .. .... ...................... 212,733 1,099,296 5.17 l 11, C57 256,950 2.30 
.Pine ... ........ .................... 155, 9GO 459,545 2. 95 177,809 686,803 3.86 
Oak ........................... ..... 70,450 60,285 . 79 9,924 13,951 1. 41 
Juniper ......................... ... 38,925 109, 22(; 2. 81 57,064 163,437 2.86 
Redwood ..................... ..... 31,~69 109,478 3. 48 24,760 87,169 3. 56 
Fir ................................. 15,919 40,720 2.56 9,601 21,637 2.25 
Trunarack ........... ............... 13,864 10,2H . 74 -.. - .. -.... .. .... .. .... . ...... - .. -
All other ................ ..... .. ... 110,534 161,891 l. ~6 21,488 35, 745 1.08 

I 
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Quantity and value of material used and quantity of veneer produced, by kinds of u·ood, 
1907. 

[Compiled by the Bu~eau of tbe Census, Department or Commerce and Labor, in cooperation wltb the 
Forest Service, Department of Agriculture.] 

Kind. 

'l'otal. .................................... . 

Domestic: 
Red gum ................................... . 
Cottonwood ................................ . 
Yellow pine ......... ... . .. ................. . 
Yellow poplar ...... .................... .... . 
?iiaple ............. ......................... . 
\Vbi te oak . ................................ . 
Birch ......... ............................. . 
Tupelo .... .. ............................... . 
Basswood ...... ............................ . 
Elm ........................................ . 
S-:>ruce ................ ... .................. . 
Red oak .................................... . 
Deech ..................... .. ............... . 
,vatnut. ...... . ............................ . 
Sycamore .................................. . 
Ash ...................................... . . . 
Chestnut ................................... . 
Hemlock. . . . . . . . . ......................... . 
Buckeye ...... ............................. . 
Hickory .................................... . 
Douglas fir ................................. . 
Mngnoli it .................................. . 
Cherry ..................................... . 
All other a . ..••...............•••............ 

Imported: 
Maho~any. . ............................... . 
Spanish cedar .............................. . 
All other a . ....••.................•••.••••... 

Material used. 

Quantity 
(thou

sand feet, 
log scale). 

348,523 

102,932 
33,174 
32,450 
28,764 
28,175 
23,872 
18,079 
15,097 
13,561 
12,615 
6,060 
4,629 
4,367 
3,952 
3,554 
2,818 

400 
233 
118 
100 
90 
90 
20 

1,129 

6,722 
3,922 
1,000 

Cost. 

56,436,237 

1,068,897 
438,234 
269,032 
615,433 
394,914 
848,855 
281,099 
158,860 
244,059 
191,741 
95,239 

148,068 
56,164 

278,197 
35,399 
61,622 
5,813 
2,826 
1,360 
1,000 
1,620 
1,391 

400 
32,204 

839,695 
284,115 
80,000 

Average 
cost per 
thousand 
feet, log 

scale. 

S18.47 

10. 38 
13.21 
8.29 

21.01 
14. 02 
35. 56 
15.55 
10.52 
18.00 
15. 20 
15. 72 
31. 99 
12.86 
70.39 
9.96 

21. 87 
14.53 
12.13 
11.53 
10. 00 
18.00 
15.46 
20.00 
18.63 

124.92 
72.44 
80.00 

Product. 

R Sawed 
otary cut or sliced 

<th0usand (thousand 
square square 
feet). feet). 

2,223,378 433,446 

719,059 20,369 
151,067 2,238 
160,769 10,028 
186,924 13,738 
307,362 5,805 
41,695 145,217 

148,010 9,831 
89,925 1,157 
75,203 2,790 
83,855 2,610 
78,455 65 
30,554 3,972 
40,610 959 
40,006 2,021 
21,331 226 
21,166 3,109 
2,324 . - . . - --.. -

15 594 
469 ----------

............ - 1,500 
450 -. - -- -.. --
967 25 
400 ..... -. -. -

10,666 4,555 

10,096 113,693 
. -......... - 74,944 

2,000 14,000 

a Kind not specified. 

Comparative su.mmary of the material used and the products obtained in. hard-wood distil
lation in 1907 and 1906. 

(Compiled by the Bureau of the Census! Department of Commerce and Labor, in cooperation with tbe 
Forest Service, Department of Agricu ture. Based upon reports from 100 establishments in 1907 and 
86 establishments in 1906.] 

1907 1906 

Kind. 
Quantity. Value. Quantity. Value. 

ateriol: 
W ooc.l, cniefly beech, birch, and maple, 

cords . . . . . . . . . .......................... 1,219,771 $3,824,669 1,144,896 $3,716,423 

p roducts: 
1,661,379 1-............ _ Total. ..... ............................... . ............. 7,763,116 

Charcoal. bushels ...................... 50,772,234 3,838,392 45,657,721 2,965,940 
Crude alcohol, gallons .................. 7,741,645 1,153,307 7,871,494 2,676,191 
Gray ace tat~. pounds .................. 133,3i4,941 2,565,938 96,376,497 2,017,331 
Brown acetate, pounds ................ 8,152,848 94,446 6,960,933 85,777 
OUs, gallons ........................... 382,959 9,296 250,610 19,877 

-
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SOME SPECIAL ASP ECTS OF CHEMI CAL I N VESTIGATIONS IN 1908. 

Compiled in the Bureau of Chemistry. 

MiscELLANEOUS FOOD INVESTIGATIONS . 

. Studies have been made of the manufacturing processes employed in the prepara
t ion of many foods, and methods have been elaborated for the more satisfactory grading 
of ~ome varieties of canned v~getables which _make it possible to judge in a much more 
satisfactory manner the quality of the food 1n question. The preparation of canned 
shrimp has been studied and the conditions under which it is possible to prepare this 
product without the use of a chemical preservative have been partially determined. 
The enforcement of the prohibition laws in the South has made it highly important 
to procure a new method of utilizing varieties of grapes grown in those localities and 
formerly used for the preparation of wine. The methods employed for the prepara
tion of grape juice from the Northern varieties of grapes have not been found to be 
entirely applicable to the Southern grapes, and an endeavor has been made to adapt 
the method to Southern conditions and products. A method for the preparation and 
preservation of a satisfactory product of unfermented juice from the Catawba graf,e has 
been developed, but the work with the Scuppernong grape has not been entire y sat
isfactory, owing to the difficulty of completely removing turbidity and retaining the 
flavor of the grape. Much progress in this direction has, however, been made. 

Experimental work on the drying of the persimmon has been continued and the 
process has been put on a satisfactory commercial basis. It is believed that the prepa
ration of this product will afford a better market than now exists for the Japanese per
simmons grown in the United States and will make accessible a valuable food. 

A study of the Sicilian lemon oils, begun during 1907, has been continued with a 
view to securing data that would be of value in determining the variety of lemon 
oils and extracts on the market. By the examination of a large number of samples 
of kno,vn purity the limits of composition of normal Sicilian lemon oil have been 
definitely determined. 

Considerable attention bas been given to the methods of handling and shipping 
oysters. The various methods empfoyed in the shipment of oysters liave been care
fully studied and the fresh oysters compared by chemical methods and organoleptic 
tests with the oysters prepared by different methods for shipment. It is apparent 
from the results obtained that the practices of prolonged soaking in water and shipment 
in contact with ice are objectionable and result not only in impaired flavor, but also 
in earlier decomposition. By shipment in closed packages surrounded by ice and 
without the addition of water, with the exception of a brief washing immediately 
after taking from the shell, it is possible to ship to interior cities, or even across the 
country, oysters of very superior flavor. 

A special study has been made of tomato ketchup with a view to determining the 
nature of the material from which it is manufactured, and methods have been elabo
rated by which the ketchup prepared from whole fruit may be distinguished from 
that p~epared from the ordinary skin and core p~lp._ In general much progress h3:5 bE:en 
made 1n the methods employed for the examination of food. Accurate quantitative 
determinations of benzoic acid when present even in very small quantities, in this 
and other food products, can now be made. 

STORAGE CONDITIONS AFFECTING THE QUALITY oF PouLTRY .A8 FooD. 

Both the laboratory and the inspection work along these lines early showed how 
important a factor in the condition of the stored foods is the handlin~ which precedes 
storage. Therefore products of known history which have been subJected to prompt 
and careful handli~g have been investigated side by side with the same products 
which had been treated according to commercial methods. Very marked result~nt 
differences in the keeping qualities of foods have th~s ~een dem<?nstra~ed1 depen~1ng 
in the case of fowls upon such factors as the mode of killing, bleedmg, _p~cking, cooling, 
etc. Such a line of work led logically, to the general study of putr~d1ty and d~com
position in foods · the bacteria concerned, the structural degeneration of the t issues 
and the chemicai products resulting, as affected by environment_ or treatmen~. 

The gradual extension of the tracing of cause and effect ha~ carr1~d the ,vork into the 
industry as well as into the laboratory. The overwhelming evidence of the need 
for the study of poultry as shown by the enormous amount of low grade, if not actually 
harmful, produce on the market, the desire of the industry t~ better its pro?uct, ~nd 
the demand of the people for wholesome food, has developed mto a g~neral investi~ 
tion by this Bureau of the handling, dressing, shippin~, packing, coohng1 and freezmg 
of poultry and such other factors a6 influence the quality of poultry as a 100d. 
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A. very comprehensive campaign and an organization of forces must be effected 
jn order to accomplish the best results. Packing-house methods for poultry in various 
parts of the country are being studied; transportation facilities must influence greatly 
the ultimate conditions of the market stock, yet factors preceding and subsequent to 
either long or short hauls must be given due consideration; the sojourn in the storage 
.varehouse-whether long or short-must be taken into account, and the many and 
varied vicissitudes which the birds undergo between the hands of the commission 
man and the consumer must be traced as far as possible. Much time during the latter 
part of the year 1908 has been given to formulating these plans, arrangin~ with packers, 
shippers, warehousemen, and the industry all along the line for their cooperation. 
\Yhile many phases of the work are still tentative, sufficient progress has been made 
to publish a preliminary report on the effect of cold storage on poultry, quail, and 
eggs (Bulletin 115, Bureau of Chemistry), and to present to the First International Con
¥.rcss of Refrigerating Industries, held in Paris in October, 1908, an article entitled 
'A Chemical, Bacteriological, and Histological Study of Cold-Stored Poultry. " 

PROGRESS IN DRUG WORK. 

METHODS OF ANALYSIS. 

During the year 1908 substantial progress was made along various lines. It is of the 
utmost importance to be in possession of satisfactory and reliable methods of analysis, 
and for that reason, the first item deserving consideration is the work done in testing 
1he reliability of existing methods, and devising new and improved methods of analysis. 
A number of experienced workers took part in the cooperative work on the assaying 
of drugs, and the results obtained are of the utmost significance; they emphasize the 
fact that much discretion must be exercised in basing deductions upon data obtained 
by the present methods for determining the active constituents 1n plant products 
and preparation.a in the manufacture of which the same are used. The collaboration 
in studying, devising, and establishing methods for determining the various ingre
dients p1esent in headache mixtures h as been productive of excellent results. The 
data obtained were very concordant and indicate that the present methods may be 
satisfactorily employed for the more simple mixtures. The methods for determining 
the amount of alcohol present in various medicinal preparations were also studied, 
namely, the ordinary distillation method, the ebullioscope method, and the immer
sion refractometer method, with the result that the distillation method was found to 
give the most reliable and satisfactory results. In the case of elixirs or other products 
containing volatile oils it is necessary to remove the same by suitable treatment 
before subjecting them to distillation. I t is also interesting to note in this connection 
that the amount of alcohol declared upon the labels of medicinal remedies so far 
examined is found to be in fair accord with the findings of the Drug Division. 

It has been a common practice to add capsicum to ginger ale for the purpose of 
imparting to this product a degree of pungency which apparently can not be obtained 
from ginger to the satisfaction of the manufacturer. A good method for determining 
the presence of capsicum in such mixtures, however, was not available, and consider
able experimental work was done, with the result that a method has been developed 
which enables an experienced worker to detect minute quantities of capsicum ,vhen 
present in ginger ale. 

QUALITY OF DOMESTIC AND IMPORTED CRUDE DRUGS. 

A large number of domestic samples of powdered drugs was collected and examined, 
and only a few were found to fall below the standard prescribed by the Pharmacopce1a, 
exclusive of the degree of fineness. In a few cases adulteration was marked; for 
example, a sample of ipecac contained only about one-sixth of the prescribed alka
loidal material, being adulterated with ground olive pits. The quality of crude dru~s 
offered for importation into the United States during the past year has materially 
improved. \Vb.en inspection was instituted at the ports, gross adulteration was 
preYalent. A.t first it was found necessary to deny entry to many consignments, but 
the character of the goods gradually improved, so that at present few consignments 
of crude drugs are excluded. 

QUALITY OF HYDROGEN P EROXID AND GLYCERIN. 

All of the available brands of hydrogen peroxid were purchased and submitted to 
analysis. The examination showed that most of these, contrary to the general belief, 
are comparatively stable for at least six months. With fe,v exceptions, all complied 
with the legal standard. At the expiration of one year the strength in all cases had 
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materially deteriorated, and. in a few instance~ the p~oduct was virtually worthless. 
The various makes of glycerin were also examined, ,v1th the result that all domestic 
prod'!cts we~e found to comply _with the lega~ standard, except that certain odoriferous 
volatile bodies were present ,vh1ch are proscribed by the standard. A foreign glycerin 
hitherto considered of the highest grade was found to be the poorest product on the 
market. 

PRESCRIPTION SCHEME REMEDIES. 

A list of so-called prescription scheme remedies has been analyzed. This class of 
product,a is pla~ed on the market larKely for the purpose of evading the food and drugs 
act and deceivrng the consumer. The representations used in exploiting them are 
largely of a false and misleading character, but appear generally in newspapers and 
other publications, which are apparently at present not ,vithin the jurisdiction of the 
law. 

VIOLATIONS AND SUCCESSFUL PROSECUTIO~S. 

A number of preparations have been found in violation of the food and drugs act, 
and successful prosecutions have followed. Among these may be mentioned the 
following: 

Adulterated saltpeter; Bouvier's buchu gin; concentrated oil of pine; Eyelin; 
Go,van's pneumonia cure; Hancock's liquid sulphur; Harper's brain food; Madame 
Yale's remedies; misbranding of cocain, by Roach Abell; Radol, a cancer cure; 
Sartor in skin food. 

LEGISLATION. 

A revision of Bulletin No. 98 entitled "Drug Legislation in the United States" has 
been issued. This is a compilation of the Federal, State, and Territorial laws govern
ing the sale, importation, manufacture, and misbranding of medicinal products. 
1'hirty-one States of the Union have passed laws similar to the Federal act which are 
at present in force. The result of this legislation has created a demand for qualified 
drug chemists which it is not possible to meet. A number of educational institutions 
have introduced special courses, intended to give instructions relative to the exami
nation of foods and drugs, and the standards along these lines have been materially 
raised, ,vith a view to educating men who ':ill be able to qualify as chemists under the 
rules of the Department. 

WORK oF THE liI1scELLANEous Drvis10N. 

FEEDING STUFFS. 

The extensive and important studies on feeding stuffs which have been in progress 
for several years have been completed and issued during the past year, one on Com
mercial Feeding Stuffs of the United States: Their chemical and microscopical exami
nation (Bul. 108, by Hay,vood, \Varner, and Howard) and the other on the Feeding 
Value of Cereals as Calculated from Chemical Analyses (Bul. 120, by Chamberlain). 
The former report sho,vs quite a number of cases of adulteration and false branding. 
Two hundred and thirty different brands of commercial feeds were carefully analyzed 
and those constituents determined which are not usua11y included in the experiment 
station analyses. The complete data afforded will be of specinl value to those desiring 
to kno,v the averaae composition of different brands of American concentrated feeds, 
and in connection «;,vith the information afforded in the other report, giving the chem
ical composition and c~mparative nutritive value of_ t1:te different ~ereals entering into 
such feeds, the buyer 1s afforded ample data for dec1dmg on the kind of feed that best 
suits a given condition. 

POTABLE \VATERS. 

A large number of s_amples of lithia water have ~een examined under the food and 
drugs act and a considerable number of prosecutions recommended on the ground 
that no lithia, or only a spectroscopic t_race, ,va_s P!esent. A numbe~ of waters labeled 
as natural waters were found to be entu·ely artificial and others earned exaggerated <?r 
entirely false statements as to their therapeutic value. Ot~ers sold 01_1ly _on ~he ba~IS 
of exce.Ptio1;1al purity were found to contain the colon bacillus, thus 1nd1cat1n~ 1ecal 
contam1nat1on such as to make them totally unfit for human use. All of these ,•,atcrs 
were purchased on the open market, and at the same time the examination ot sam
ples taken at the source of the various springs ,vas continued. 
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GAS SUPPLY. 

A careful study was made of the conditions under which gas stoves and gas water 
heaters may give rise to carbon monoxid, a poisonous ~as presenting special dangers, 
because it is nonodorous. rrhe investigation resulted 1n certain recommendations as 
to the construction and installation of such heaters and led to a special message from 
the President to Congress, calling attention to the desirability of legislation regula
ting the quantities of this gas present in the gas supply of the District of Columbia. 

INSECTICIDES. 

An investigation important to fruit growers and orchardists was that in regard. to the 
composition and burning qualities of the lead arsenate on the market for spraying pur
poses. Two of the samples examined proved to be composed entirely of ,vhite arsenic, 
a compound which would either kill the trees or seriously injure them. An explana
tion has also been found for the fact that lead arsenate sometimes burns the foliage and 
sometimes does not, and it is expected that this information will lead to the control of 
the difficulty. 

SMELTER FUMES. 

Investigations extending over a number of years and conducted in cooperation with 
the Forestry Service and the Department of Justice have been reported from time to 
time, but during the year 1908 the most important report yet made has been completed, a 
based on which certain T ennessee smelters have been compelled, by the decision of 
the Supreme Court, to condense the fumes issuing from their chimneys for the protec
tion of :property in Georgia. 

This IS the most important smelter decision yet rendered, and in consequence of it 
and the app_lication of chemistry to the problem large sulphuric-acid plants have been 
erected at Ducktown, T enn. , in connection with the smelter, and ,vhat ,vas once an 
injurious waste is being converted into a tremendously profitable by-product. A fur
ther economic advantage which will undoubtedly accrue is the fall in the price of acid 
phosphate, largely used as a fertilizer throughout the South, since the sulphuric acid 
made from the fumes is used to manufacture from phosphate rock, found in l arge quan
tities practically at the door of the smelter, the acid-phosphate fertilizer. 

ENVIRONMENT S TUDIES. 

WHEAT. 

Investigations to determine the influence of environment on the composition of 
wheat have b een continued, and results no,v at hand show how the composition 
has varied during four years of experimentation. These results refer to the so-called 
triangular experiments, ,vhich consist in growin~ wheat continuously from the same 
original seed in each of the three points of a triangle; for example, Kansas, Texas, 
and California, or South Dakota, Kansas, and California. The crop from each apex 
is then sent to the other two stations and there grown alongside of the continuously 
grown seed. We thus have three plats at each apex or station , all from the same 
original seed, one plat grown continuously at that point, while the other two plats 
are planted with seed coming from the other t,vo points of the triangle. Thus, by 
this interchange of seed, it is possible to determine the influence of climate and soH 
and that of the seed on the composition of the crop. The samples were collected each 
year and analyzed chemically and physically. The results show that all three plats 
at any one locality give seed 1~entical in ~ompositio~ and in appearance, while the 
same seed grown at the three different stations vary in a marked degree. F or exam
ple, Crimean wheat from the same source wlien ~rown in Kansas, in California, and 
in Texas during 1907 had the following composition in the three localities: 

Data on Crimean wheat grown in three localities. 

Determination. Kansas. ('alifornia. Texas. 

Protein .................... ....... ...... ....... ............... percent . . 22.3 11.0 17.6 
\V eight p('r 1,000 gr:lins............................ . . . . ...... grams .. . 21.0 33.4 23.0 
V.'cigbt per bushel. ............ ............................... pounds .. 51. 0 61. 7 58.0 

BU. S. Department of Agriculture, Bureau of Chemlstry, Bull. 113, Injury to Vegetation and Animal 
Lile by Smelter Wastes. Haywood. 

1-67563-YBK 1908,-~36 
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the soils, and in the destructive extraction and consumption of the mineral ores and 
fuels. 

The situation was seen to be so threatening that the President called the Governol'B' 
Conference at the White House in ?11ay, 1908. Before adjournment the governors 
adopted a declaration of principles which concluded with the \Vords: "Let us con
serve the foundations of our prosperity." Immediately thereafter the P resident 
appointed the National Conservation Commission, ,vhich he directed to make an inven
tory of the natural resources of the United States. The inventory was made an<l a 
report ,vas submitted to the President in due course. 11eanwhile in 37 of the States 
conservation commissions were appointed and 47 of the great associations of citizens 
in terested in the use of natural resources appointed conservation committees. 

To secure the cooperation of the two other nations of the North American continent 
was the important step next taken. The President inV1ted the Governor-General of 
Canada and the President of Mexico to send representatives to take part with repre
sentatives of the United States in a conference on the conservation of the resources of 
North America. The invitations ,vere cordially acce~ted, and the North American 
Conference met in Washin~ton in February, 1909, when 1t adopted a declaration of prin
ciples. This declaration, 111 addition to many vigorous recommendations, contained 
a suggestion that the President invite all the nations to confer upon the conservation of 
world resources. Upon the adjournment of the North American Conference, invita
tions to such a world conference, to be h eld at The H ague in September, 1909, were 
sent to all the 45 nations which participated in The Hague P eace Conference in 1906. 

As a result of the conservation movement, forestry in the United States has been 
placed upon a firmer footing and become part of a movement for better National econ
omy in all directions. Furthermore, a mass of valuable material upon forests and 
forestry bas been brought together in the report of the National Conservation Com
mission, which has been published by authority of Congress. Finally, the "declara
tion" of the North Amencan Conference takes an advanced stand upon a number of 
the questions ,vhich most closely concern forestry in North America. 

FOREST LEGISLATION. 

The volume of new and amcndatory forest legislation from December 1, 1907, to 
December 1, 1908, was very much smaller than in the preceding t,ve!ve months, such 
legislation having been enacted in only 10 States during that period as against 23 
States in the year previous. This is due to the fact that nearly all the State legislatures 
meet in biennial sessions in the odd-numbered years. 

The follo,ving is a brief summary of the laws passed by Congress anJ State legisla
t ive assemblies during the year ending December 1, 1908: 

UNITED STATES.-Appropriations aggregating $22,000 were made to enable the 
Secretary of the Interior to pay for advertising the restoration to the public domain of 
lands in National Forests or of lands temporarily ,vithdra.,vn for National Forest pur
poses (35 Stat. L., 18 and 346); the Secretary of the Interior is authorized, upon 
certification of the Secretary of \Var, to exchange equal areas of unoccupied, non
mineral, nontimbered public land for private laud needed for the enlargement of 
military maneuvering grounds within the Crow Creek National Forest (35 Stat. L., 42); 
the Secretary of the I nterior is authorized to permit the cutting, manufacture, and sale 
of certain timber upon and olherw·ise providing for the preservation of forests in the 
1'1enominee Indian Reservation, the Forest Service to designate the timber to be cut 
{35 Stat. L. , 52); in the lum_p sum appropriated for the Geological Survey the survey
ing of National Forest.a is 1ncluded (35 Stat.. L., 349); by continuing legislation, 
$75,000 is appropriated and made immediately available for the continuance of topo
graphical surveys of National Forests by the Geological Survey (35 Stat. L., 350); the 
operation of the forest homestead act of June 11, 1906, is made applicable to certain 
counties in the State of California hitherto excepted by said act (35 Stat. L., 554). 

The following changes were made (35 Stat. L. , 251), affecting the general powers and 
duties of the Forest Service: 

No part of the Forest Service appropriation to be used in making experiments out
side the jurisdiction of the United States; the clause giving power to "advise owners 
of woodlots in the proper care of the same" o~itted (tbis omission ~aving b<;en made 
by inadvertence, the words ,vere restored 1n the next Congressional session); the 
maximum cost of buildi~gs decreased from $1,000 to $500; "prot~c!-, admi uis~cr, 
improve, and extend National Forests," changed to "protect, adm1n1ster, and im
prove " ( on account of this change, the appropriation is no longer available for the 
purchase of administrative sites for ranger sta.11ons); aid to be ~iven upon request to 
other Federal Bureaus and Departments in re~pect .to _Na.tional .Forcs~s •~ the pe~form
ance of duties imposed upon them by la,v; time limit for the explo1tat1on of timber 
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from the Black Hills National Forest extended from July 1, 1908, to July 1, 1910; 
ad vane es of money to chiefs of field parties fighting fire allowed in cases of emergency; 
limit of rent allotment discontinued; phraseology changed to "rent in the District of 
Columbia and elsewhere;" traveling expenses of Forest officers defined to be such as 
are incurred when on business direct1y connected with and in furtherance of the ,vork, 
aims, and objects specified in the appropriation for the Forest Service; expenses in 
connection with newspaper and magazine articles authorized for the purpose of giving 
out facts or official information of value to the public; by continuing legislation a 
lump-sum a,ppropriation of $600,000 is made for the construction and maintenance of 
permanent improYements, including roads, trails, bridges, fire lanes, telephone lines, 
cabins, fences, etc.; payment to States of money received from National Forests 
increased from 10 per cent to 25 per cent. 

L ou1s1ANA .-A "commission on natural resources," consisting of the professor of 
horticulture of the State University, the chief engineer of the State board of engineers, 
and five others to be appointed by the governor, authorized; such commissioners to 
serve without salary, and such commi~sion to cease at the expiration of the legislative 
session of 1910, unless then continued; the commission to report to the general assem
bly in 1910 upon State forest conditions, the preservation of the forest.s, the reforestation 
of denuded lands, and the effect of forest destruction on climatic conditions and water
ways and their control, and to suggest necessary legislation in connection therewith 
(act 144, laws of 1908); a chair of forestry established in the Louisiana State University 
and Agricultural College at Baton Rouge, to teach the care, protection, and con
serYation of the forest.s of the State (act 242, laws of 1908). 

11ARYLAND.-For the purpose of carrying out provisions of the }.laryland forestry 
act of 1906, $4,000 is appropriated for each of the years 1909 and 1910 (Ch. 215, laws of 
1908); consent given to the acquisition by the United States, by purchase, gift, or 
condemnation, of such lands as may be needed for a National Forest reserve in the 
State, and granting Congress the right to make rules and regulations for it.s manage
ment (Ch. 217, laws of 1908). 

l\1AssACHUSETTs.-Certain plantations of trees shall be exempt from taxation for 
ten years, if such land is devoted exclusively to the growth of trees (Ch. 120, laws of 
1908); publications of the State forester designated by the governor and council may 
be sold at cost (Ch. 121, laws of 1908); the voters of each township to vote upon "An 
act to provide for the protection of forest and sprout lands from fire" (Oh. 209, laws of 
1908); appropriation is made for the purchase by the State of land for reforestation, 
with the privilege to the owner of repurchasing within ten years upon payment of the 
original price W1th interest at 4 per cent together with whatever expenses have been 
incurred by the State (Ch. 478, laws of 1908). 

KEW JERSEY.-Chapter 123 of the laws of 1906 is.amended as to the appointmeni of 
fire ,vardens, prevention of forest :fires, regulations as to the burning of brush, etc.; 
compensation for fire wardens' helpers etc. (Ch. 213, laws of 1908); as a supplement to 
the forestry act of 1905 it is provided that the State shall annually pay to the treasurer 
of each township where the State holds a forest reserve the sum of 2 cents per acre 
for each acre thereof, payment to be made from the appropriation for the maintenance 
of such reserves (Ch. 214, laws of 1908). 

NEw YoRK.-ApJ?ropriation is made for traveling expenses, calcium light, photo
graphic ,vork1 etc., 1n connection with lectures on forestry (Ch. 466, p. 1617, la,vs of 
1908); provision is made for establishing additional nurseries for the propa~ation of 
fore~t trees, to be furnished to citizens of the State under the direction of tne forest 
commissioner, and for reforesting denuded lands (p. 1618); provision is made for a 
''land-puxchase board" for the acquisition of lands within the Adirondack Park (p. 
1619); chapter 220 of the laws of 1897 and chapter 20 of the laws of 1900 are repealed, 
and a complete reenactment is made of the "forest, fish, and game law" of the State, 
which constitutes ·what is now chapter 31 of the general laws (Ch. 130, la,vs of 1908). 

0Hro.- Eight thousand dollars are appropriated for experiments in forestry (laws of 
1908, p. 547). 

RHODE lsLAND.-Chapter 44 of the general laws is amended so as to exempt from 
taxation for the period of fifteen years and under certain regulations lands on which 
certain varieties of trees are planted, such lands to be under regulations of the com
missioner of forestry (laws of 1908, p. 1581). 

VER:VtONT.-Whenever the governor shall decide that, by reason of drought, it is 
dangerous to use firearms within forests, he may by proclamation abrogate the open 
season for hunting for such time as he thinks best, and all provisions of la,v for the close 
aeason shall be in force (law passed October 21, 1908). 
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VIRGINIA.-Section 437a of the act of 1907 is amended so aa to require that in the 
matter of assessment of taxes of standing merchantable timber, trees shall be ~essed 
at a fair market value (Ch. 220, laws of 1908); section 3701 of the act of 1904 is amended 
so as to l?enalize more heavily the firing of woods by increasing the :fine limit to $500 
and the Jail sentence to twelve months, or by permitting confuiement in the peniten
tiary not less than one or more than three years (Ch. 42, laws of 1908); railroad com
panies are made liable for damage from sparks or coal from engines or trains, whether 
the :fire originated on their right of way or not, and regardless of whether the engines 
are equipped with proper spark arresters, and also regardless of the condition of such 
spark arresters (Ch. 269, laws of 1908). 

COURT DECISIONS. 

Two court decisions were rendered during the year which ou~ht to be noticed here 
b ecause they will undoubtedly be the. basis of considerable legislation in the future; 
proposed measures baaed on the principles which they enunciate have already been 
mtroduced in the legislatures of Pennsylvania, Maine, and New York. 

UNITED STATES SUPREME CoURT.-Hudson County Water Company v. Mccarter 
(206 U.S. Rep., p. 349): The State, as quasi-soverei~ and representative of the inter
est8 of the public, haa a standing in court to protect tne atmosphere, the water, and the 
forests within its territoryi irrespective of the assent or dissent of the private owners of 
the land most immediate y concerned. 

MAINE SUPREME CouRT.-In reply to certain questions submitted to it by the State 
senate (103 Maine, p. 506): The State may, by legislation, restrict or regulate the 
cutting of trees on wild or uncultivated land by the owner thereof, without compensa
tion therefor to such owner, in order to prevent or diminish injurious drougl.ts and 
freshets, and to protect, preserve, and maintain the natural water supply of springs, 
st.reams, ponds, lakes, etc., and to prevent or diminish injurious erosion of the land 
and the filling up of the rivers, ponds, lakes, etc. Such legislation is not "taking" 
private property within the inhibition of the Constitution. 

IMPORTANT FOREST LEGISLATION SINCE DECEMBER 1, 1908. 

On December 18, 1908, ·the State of Vermont passed a comprehensive forest law con
taining the following features: A State board of agriculture and forestry created, con
sisting of the governor, director of the agricultural experiment station, and two citizens 
interested in forestry, such board to serve without compensation; a State forester to be 
appointed by the board, whose salary shall not exceed $2,500, and who shall be ex 
officio State :fire warden and have full charge of forestry interests in the State, practical, 
anmioistrative, experimental, and educational; the governor is authorized, on the 
recommendation of the board, to accept gifts of land for State forest reserves, and the 
board may purchase lands for the same purpose; State to pay taxes to towns upon 
lands held 1n such reserves; part of the appropriation may be used by the forester 
further to develop the nursery for seedlings and supply such to private lands, as pro
vided by aw; all authority and duties now devolving on the forestry commissioner 
shall devolve upon and be executed by the State forester. 

On Februr ry 18, 1909, Congress passed the act to create the Calaveras Bigtree 
National Forest, by which the Secretary of Agriculture was empowered to obtain for 
the United States the complete title to certain lands in California, in order to secure for 
the United States and protect for all time the big trees scientifically known as Sequoia 
washingtoniana. 

On February 26, 1909, Congress amended the act to establish a court of J?rivate land 
claims, known as the "small-holdings act," so as to extend the provisions thereof 
from March 4, 1901, to March 4, 1910. 

On 1-farch 2, 1909, Congress extended the time for the completion of the Valdez, 
Marshall P ass and Northern Railroad Company as far as Tenana, to March 2, 1915. 
(The line of this railroad lies partly in the Chugach National Forest.) 

On ~Iarch 3, 1909, Congress, in the Indian appropriation act, authorized the Com
missioner of Indian Affairs to investigate the condition of timber on Indian reserva
tions, to advise the Indians as to the proper care of t~eir forests, and to C?nduct s~ch 
timber operations and sales as may be deemed advisable. The Menonnnee Indian 
Reservation was excepted. 

On March 4, 1909, Congress pass~d amendments to the penal laws of the T.J:nited 
States with reference to depredations of, "boxing," and setting :fire to th~ tim~er 
on public lands; failing to extinguish forest fu·es; breaking the fence or gate 1nc~os1ng 
any reserved land; and injuring or removing Government survey marks or inter
rupting surveys; amendments to take effect January 1, 1910. 
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On :h-Iarch 2, 1909, the State of Wyoming passed a law providing for the appointment 
of National Forest guards as assistant State game wardens. 

On 11arch 12, 1909, the State of Kansas paased a law providing for the establishment 
of a division of forestry at the State Agricultural College, and for the appointment of 
a State forester, who shall have charge of all experimental work at the college and 
promote practical forestry in the State by lecturing, by keeping the public informed 
as to results of experimental work, and by cooperation with all persons, towns, etc., 
in the management and protection of woodlot.a and forests. 

On 1Iarch 19, 1909, the State of l.Iontana passed a voluminous law dealing with the 
administration and control of all its public lands, in which the following matters are 
provided for: The payment of a fixed fee for the issuance of a .Permit to cut live 
timber; the appointment of a State forester, at a salary of $2,500 (and of an assistant 
forester when necessary), setting forth his duties with respect to State fire wardens, 
the enforcement of fire laws, the delivery of lectures, the preparation of reports, the 
a:ppointment of volunteer fire wardens (with a provision that National Forest super
visors and rangers may be such), and the general administration of forest lands; the 
punishment by fine and imprisonment of those who destroy official forest signs or 
notices; a forestry board with powers as to the reforestation of denuded lands and 
the conservation of forest tracts on the watersheds of the State; the keeping of records 
as to the location, character, and sales of forest lands; and regulations for the cutting 
and sale of timber on State lands. 

On 11ay 22, 1909, the State of New York passed a law providing for "The Highlands 
of the Hudson Forest Reservation," authorizing the Forest, Fish and Game Commis
sion to maintain the lands therein according to the methods of modern forestry, to 
take by purchase, gift, or devise private lands included therein and to control the 
cutting of timber upon such public and private lands therein "as are suitable for the 
growth of timber only, to the end that the forest and timber upon such lands shall be 
protected." · 

This is the most advanced step which has yet been taken in behalf of forestry by 
any State legislature and is the enactment into law of the principles laid down in 
decisions by the United States Supreme Court in the case of Hudson County Water 
Company against l.fcCarter (206 U. S., p. 349) and by the supreme court of the State 
of 1-faine (10311:aine, p. 506). The substance of these decisions is stated above. 

FOREST PRODUCTS. 

Quantity and value of slack cooperage stock produced, 1907. 

[Compiled by the Bureau of the Census, Department o! Commerce and Labor, in cooperation with the 
Forest Service, Department of Agriculture. The figures shown represent the production of 950 mills.] 

Staves. Heading. Hoops. 

Aver- Aver- Aver-
Kind of wood. 

v~~e 
Quan- aJe Quan- age Quantity tity va ue tity value (thou- Value. 

Eer 
(thou- Value. Eer (thou- Value. 

rer sands). sand t ou-t ou- sets). sand sands). t ou-
sand. sets. sand. 

Total. ..... 1,175,977 $7,219,497 $6.14 106,074 S5, 062, 890 $47.73 490,570 $3,517,866 $7.17 

Gum •........... 210,814 1,238,980 5.88 11,466 665,127 58.04 1,840 21,841 11.87 
Pine ............. 205,878 1,063,394 5.17 27,208 1,107,819 40. 72 3,996 23,829 5.96 
Elm ............. 158,440 1,192,327 7.53 9,165 432,618 47.20 469, 734 3,393,911 7.22 
Beech ...•....... 125,354 790,415 6.31 17,711 707,692 39.96 .. --.. - - - .. -........ . .. -.... 
Maple . .. ........ 97,319 609,986 6.27 11,095 548,610 46. 91 1,747 5,571 3.19 
sgruce ..•.•..... 76,445 392,881 5. 14 2,555 105,432 41. 26 ... ---,- - ...... - . -. - . -.... --
C estnut •.••.... 74,982 339,850 4.53 733 32,030 43. 70 2,000 6,000 3.00 
Ash ............. 70,128 557,866 7.96 7,434 435,083 58. 53 1,580 13,045 8.26 
Cottonwood ••... 46,923 317,566 6. 77 1,784 117,860 66.07 ----. -.. - ........ - -. -....... 
Oak ............. 37,871 259,892 6.86 2,814 132,964 47.25 2,775 15,388 5.55 
Birch ...... ...... 21,479 135,420 6.30 2,146 116,565 54. 32 2,489 10,086 4. 05 
Basswood . •• ••.. 18,640 130,525 7.00 9,586 671, 766 59.65 . --....... . ...... -. -. - ... --. -. 
IIemlock ..•.. ... 16,535 87,975 5.32 574 27,086 47.19 .... --.. - -.. ---..... . ..... --
~ca.more ....... 2,579 16,673 6.46 297 11,340 38.18 .......... . --. - . - ... - ..... -.. 

ckory ......... ------- --- --.. ........ -... -. -.. ... -.... -. --.... --- --. -. -.. 3,708 21,990 5.93 
All other ........ 12,590 85,747 6.81 907 50,898 56.12 701 6,205 8.85 
. 
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Production and average mill value of lumber, 1907 and 1906, by States. 

[Compiled by the Bureau oI the Census, Department of Commerce and Labor, in cooperation wilh the 
Forest Service, Department of Agriculture.] 

-
Number of 

Quantity Per cent or mills re-
(M feet b. m.). Per total cut. 

Etate. Rank porting. cent 1907 of in- -crease. 
1907 1906 1907 1906 1907 1906 

--
United States . .. ......... ....... 28,850 22,398 40,256,154 37,550,736 7.2 100.0 100. 0 

\V as.h! ngton ... .. ... .......... .. 1 1,036 923 3,777,606 4,305,053 a 12. 3 9.4 11. 5 Lou1s1ana ..... ................. 2 631 424 2,972,119 2,796,395 6.3 7. 4 7.4 'l'exas .......................... 3 673 322 2,229,590 1,741,473 28.0 5. 5 4.6 Mississippi .. .. . ................ 4 623 642 2,094,485 1,840,250 13. 8 5.2 4.9 \Visconsin... . . . ............... 5 778 625 2,003,279 2,331,305 Bl4.1 5. 0 6.2 
Arkansas .. . .................... ' 6 1,146 835 1,988,504 1,839,368 8. 1 4. 9 4.0 Michigan ....................... 7 906 774 1,827,685 2,094,279 012. 7 4. 5 5.6 P~nnsylvania ... ............. .. 8 2,131 1, 482 1, 734, 729 1,620,881 7.0 4 3 4. 3 Minnesota ........ ............ .. 9 429 318 1,660,716 1,794,144 0 7. 4 4. 1 4.8 0 reg on ................ ...... ... 10 644 557 1,635,563 1,604,894 1. 9 4. 1 4. 3 
North Carolina.·_ ......... ..... _ 11 1,668 1,210 1,622,387 l, 222,974 32. 7 4.0 3.3 V 1rgm1a ....................... . 12 1,652 1,202 1,412,477 1,063,241 32.8 3. 5 2.8 ,v v· · · 13 1, 044 652 1,395,979 976,173 43.0 3.5 2.6 est 1rg1n1a ... . .... .. ........ 
California ........ ... ...... .. ... 14 321 269 1,345,943 1,348,669 a.2 3.3 3. 6 Alabama ................ ....... 15 802 637 1,224,967 1,009,783 21.3 3.0 2. 7 
Maine ..................... .- .... 16 927 734 1,103,808 1,088,747 1.4 2.8 2.9 Kentucky ... ................... 17 1,451 991 912,908 661,299 38.0 2.3 1.8 Tennessee .. .................... 18 1,104 684 894, 9fi8 634,587 41. 0 2. 2 1. 7 Georgia ............ . ........... 19 788 622 853,697 831,675 2.6 2. 1 2.2 New York ..... ................ 20 2,185 2,488 848,894 810,949 4. 7 2. 1 2. 1 
Florida ....................... .. 21 302 278 839,058 888,137 <' 5. 5 2.1 2.4 New Hampshire ........... . _. _ 22 544 552 754,023 539,259 39.8 1.9 1. 4 South Carolina ............ ..... 23 365 296 649,058 566,928 14. 5 1. 5 1.5 M. . 

24 916 587 548,774 507,084 8.2 1.4 1.3 ISSOUTI •••••• •••.••••.•••••••• 
Ohio ...................... _ .... 25 987 688 529,087 438,775 20.6 1. 3 1. 2 

Idaho ................... ..... .. 26 247 198 513,788 418,944 22. 6 J.3 ' ' ~-. I ndiana ........... ............ . 27 999 820 504. 790 447,808 12.7 1. 3 1.2 Vermont ........ ......... ...... 28 612 514 373,660 329,422 13. 4 .9 .9 Ai assachusetts ...... ....... ..... 29 518 485 36·1, 231 354,483 2. 7 • 9 .9 Montana ........... ............ 30 130 84 343,814 328,727 4.6 .9 .9 . 
Maryland .. .................... 31 307 222 213,786 219,098 a'?. 4 .5 . 6 Iowa ........................... 32 100 78 144,271 163,747 <tll. 9 .4 . 4 Illinois ......................... 33 499 365 141 ,317 141,374 . 1 .4 . 4 0 klaho1na ...................... 34 129 51 140,015 49,737 181.5 • 3 . 1 Connecticut ... ..... .... ....... . 35 236 207 140,011 12-1, 880 12.1 .3 . 3 

Colorado ......... ............. . 36 230 138 134,230 110,212 21. 8 .3 . 1 New Afexico ... .............. - - 37 52 33 113,204 103,079 9.8 .3 .3 Arizona. ........... ............ . 38 12 8 72,134 50,900 26.6 .2 .2 Delaware .. .................... 39 106 85 50,892 44,487 14. 4 . 1 . l 
New Jersey ..... ............... 40 166 139 39,942 36,253 10.2 .1 . l 

Sou th Dakota. .... . ............. 41 64 40 3•J, 841 22,634 53. 9 1 . 1 
R.hode Island . . ................ 42 41 31 32,855 21,528 62. li .1 . 1 , vyoming ........ ............. 43 73 49 17.470 13,213 32.3 t> (b) 
Utah. ...... -............ - ..... 44 80 57 14,600 7,768 89.1 (:~ (") All other States e • .••••.••....•• . - - - . 6 2 5,891 170 . .. .. ... (b) 

-
oDccrease. b Less than one-tenth of 1 per cent. c Includes Kansas and Nevada. 
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Production and average mill value of lumber, 1907 and 1906, by species. 

(Compiled by the Bureau of the Census, Department of Commerce and Labor, in cooperation with the 
Forest Service, Department of Agriculture.] 

<},uantlty I P er 
Per cent of 

Rank 
(M eet b. m.). 

cent 
total cut. 

Kind. 1907 
1907 1906 

Total. . .................................. ----··· 40,256,154 37,550,736 

Yellow pine ................................... 1 13,215,185 11,661,077 
D outlas fu ..................................... 2 4,748,872 4,969,843 
Whi e pine ......... ........... ................ 3 4,192,708 4,583,727 
Oak .............. ........................... .. 4 3,718,760 2,820,393 
Hemlock ...................................... 5 3,373,016 3,5;i7,329 

~?ruce ... .... ... .............. .... ....... ...... 6 1,726,797 1,644,987 
, es tern pine .................................. 7 1,527,195 1,386,777 
Ma.Nie .......... ........................... . _ .. 8 939,073 882,878 
Y c ow poplar .............................. . .. 9 862,849 677,670 
Cypress ................................... . .... 10 757,639 839,276 

Red gum ............................... .... ... 11 689,200 453,678 
Chestnut ................ ............... ....... 12 653,239 407,379 
Redwood ..... .......................... .. ..... 13 569,450 659,678 
D eecb ................................... . ..... 14 430,005 275,661 
Birch .......... ........................ ........ 15 387,614 370,432 

D asswood ...................................... 10 381,088 376,838 
Cottonwood ......... ................. ........ -

1 
17 293,161 269,458 

El.Jn ........... ....... ....... .......•. -.. ... ... 18 260,579 224,795 
Ash ............................................ . 19 252,040 214, 4GO 
Cedar ........... ... ............ ................ 

1 

20 251,002 35i, 845 

21 211,076 166,078 Larch .......................................... 
Hickory ....................................... 22 203,211 148,212 
\Vhlte fir ...................................... 23 146,508 104,329 
Sugar pine ..................................... 21 115,005 133,640 
Tomarack ......... ... ......................... 25 113,433 123,395 

Tufselo ........................................ 26 68,842 47,882 
Basam flr ..................................... 27 53,339 (b) 
Sycamore .. .................................. .. 28 46,014 (b) 
\V alnut ........................................ 29 41,490 48,174 
All other ....................................... . . . . . . - Zi,734 164,845 

a Decrease. b Not shown separately in 1906. 

Production of shingles, 1907, by species. 

of in-
crease. 1907 

7.2 100.0 

13.3 32.8 
a4. 4 11. 8 as. 5 10.4 
31.9 9.2 
a4. 7 8.4 

5.0 4.3 
10.1 3.8 
6.4 2.3 

27.3 2.2 
a9. 7 1. 9 

51. 9 1. 7 
60.4 1. 6 

a 13. 7 1. 4 
56.0 1.1 
4.6 1.0 

1.1 .9 
8.8 . 7 

15.9 .6 
17.5 . 6 

a 29. 9 .6 

27.1 .5 
37. 1 .5 
40.4 . 4 

014. 0 . 3 
oS.1 . 3 

43.8 .2 
. . . .. . . . .. . 1 
. . . -.... . 1 

a 13. 9 . 1 
083. 2 .1 

1906 

100. 0 

31. 1 
13.2 
12.2 
7.5 
9. 4 

4. 4 
3. 7 
2.4 
1.8 
2. 2 

1.2 
1. l 
1.8 
.1 

1. 

1. 
.1 

0 

0 

6 
6 
0 

. . 
1. 

. 

. 

. 

. 
• 

. 

4 
4 
3 
4 
3 

1 
........ 
-.... -.. 

. 

. 
1 
4 

Compiled by the l3urrau of the Census, Department of Commercr and Labor, in cooperat:on with the 
Jiorest Sc-rvice, Department of Agriculture.] 

Kind. 

• 

tal ............................. _ . _ . __ . _ ........... To 

Cedar .. 
Cypress. 
Redwoo 
Yellowp 
\VWtep 

·······- · ················-·-------·····-·-·········· 
········-----------------·····-·-·-·-----·-·-·-···-

d ................................................... 
1ne .....•................. _ ................... _ ... 

!ne ....................................... ... ...... 

·····-···-·········· ···· ·······-···········-------
············· -----♦ --------♦------- -------- -·-······ 

Hemlock 
Spruce. 
Chestnu 
Oak .•.. 
All otht> 

t . ......... .. -- -. -... -...... --. - ....... - . - -........... 
. ···-·············---------------·····-·-·········· r species ..... .......... .... ................... _ .... 

Quantity 
(thou-
sands). 

11,824,4i5 

8,604,399 
1, 232,31-1 

707,421 
620,292 
210,611 

162,647 
134,060 
54,615 
20,628 
71,288 

Per cent Total 
Average 
value per 

of total. value. thou-
sand . 

100.0 S30,lll,337 $2. 55 

72.0 21,542,344 2.50 
10.3 3,579,676 2.90 
7.0 1,440,669 2.04 
5.2 1,556,236 2.51 
1.8 712,313 3.20 

1. 4 403,560 3.03 
l.l 347,890 2.60 
.5 186,302 3.40 
.2 64,058 3. 11 
.6 188,080 2.64 

• 
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Number and cost of cross-ties purchased by steam and by electric railroads in the United 
States in 1907, by L"inds. 

(Compiled by the Bureau of the Census, Department of Commerce and Labor, in cooperation with the 
Forest Service, Department of Agriculture.) 

Steam railroads. 
Total. 

Rewed. Sawed. 
Kind. 

Aver- Aver- Aver-
Number. Tota.cost. 

age 
Number. Total cost. 

age age 
cost cost Number. Total cost. cost 
Eer fier Eer ie. le. ie. 

Total ....... 153,699,620 S78 ,958 ,695 $0.51 112,309,246 $56,522,768 $0.50 31,776,434 $17,020,882 $0.54 

Oaks ............. 61,757,418 32,985,122 . 53 51,169,478 26,774,251 . 52 6,929,672 4,033,150 . 58 Southern pines ... 34,215,081 18,434,198 • 54 25,629,749 13,100,589 . 51 7,415 686 4,569,060 . 62 Douglas fir ....... 14,524,266 6,818,869 . 47 1,436,258 590,754 . 41 12,366,640 5,884,822 . 48 Cedar ............ 8,953,205 4,473,960 • 50 7,941,152 3,987,035 • 50 396,891 190,322 • 48 Chestnut ......... 7,851,325 3,772,048 . 48 4,922,831 2,337,697 . 47 889,420 426,523 • 48 
mress ........... 6,778,944 3,099,439 . 46 5,695,640 2,552,381 . 45 884,915 453,058 . 61 

estern Elne ..... 5,019,247 2,515,798 • 50 3,206,754 1,576,457 . 49 1,626,330 835,895 • 51 Tamarac ........ 4,562,190 2,254,617 . 49 4,144,127 2,083,646 • 50 340,618 137,481 • 40 Hemlock ......... 2,366,459 807,241 .34 2,283,675 770,969 .34 79,256 34,796 . 44 

Redwood ......... 2,030,982 1,198,497 • 59 884,552 507,154 • 57 406,519 224,526 • 65 Lodiepole pine ... 666,916 332,984 . 50 666,916 332,984 . 50 ..... -... - ......... - .. -..... WhJ e pine ....... 474,455 193,606 • 41 289,624 106,528 .37 131,671 53,041 . 40 All other ......... 4,499,132 2,072,316 . 46 4,038,490 1,802,323 . 44 308,916 178,209 .58 

Electric railroads. 

Ilewed. Sawed. 

Kind. 
Aver- Aver-

Number. Total cost. 
age 
cost Number. Total cost. 

age 
cost 

fier le. fJer le. 

Total. . •......................... 6,074,291 $3,376,4n $0.56 3,539,649 $2,038,568 $0.58 

0 aks .................................. 2,532,970 1,483,468 . 59 1,125,398 694,253 . 62 
Southern pines ........................ 597,221 350,111 . 00 672,425 408,438 .71 
Douglas fir ............................ 194,807 96,095 . 49 526,561 247,198 . 47 
Cedar ................................. 420,552 199,646 . 47 194,610 96,957 . 50 
Chestnut .............................. 1,407,470 697,843 . 50 631,595 309,985 . 49 

~press ............................... 184,634 86,015 • 47 13,755 7,985 • 58 
, astern Eine .......................... 48,200 27,611 . 57 137,903 75,835 • 55 
Tamarac ............................. 8,007 3,320 • 41 69,438 30,170 • 43 
Hemlock .............................. 3,528 1,476 • 42 -. -. -..... -.. .............. . ........ 
Redwood ............................. 600,290 379,795 • 63 139,021 87,023 . ()2 
Lodgepole pine .... ... ................. . -.... -...... - . . . . ----.... .. ........ . . -.......... .. ---. -.. -.. . ....... -\Vbite pine ............................ 4,129 2,079 . 50 49,031 31,958 . 65 
All other .............................. 72,474 43,018 . 59 70,252 48,766 . 62 

-
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Co1nparative summary of the quantity and value of tanning materials consurned in 1907 
and 1906. 

[Compiled by the Bureau oC the Census, Department of Commerce and Labor, In cooperation with the 
Forest Service, Department of Agriculture. 583 plants reported in 1907, and 617 pfants in 1906.) 

Tanbark. Extracts. • 

Kind. 1907 1906 1907 1906 

Q,uantlty 
(cords). Value. Q,uantlty 

(cords). Value. Q,uantitr, 
(pounds . Value. Q,uantitr, 

(pounds . Value. 

Total. 1,214,401 $11,555,874 1,371,342 $12,774,071 364,899, 635 $9,649,673 329,389,405 SB, 713,322 

Hemlock ... 815,840 7,016,915 931,152 7,902,393 40,133,524 968,041 34,405,978 846,726 
Oak ........ 374,052 3,933,038 429,161 4,585,186 30,830,291 639,938 30,192,151 598,299 
Chestnut ... . -.. -... -- -. -.. -.... -- -.... -.... . . -........ - 134,819,100 2,560,007 128,635,018 2,346,884 
Q,uebracho. . --....... . . . . . -..... - -... -- .. -. - ... -...... -. 145,324,677 4,995,807 133,508,306 4,817,012 
Palmetto ... ♦ • •••• - ••• --... -..... - -.. -... --. . .. . -.... -. - 486,980 12,502 595,261 14,887 
ALI other ... 24,509 605,921 11,029 286,492 13,304,963 473,378 2,152,691 89,514 

Comparative su1nmary of the quantity of wood used for the manufacture of pulp in 1907, 
1906, and 1905, by L-inds. 

[Compiled by the Bureau of the Census, Department or Commerce and Labor, In cooperation with the 
Forest Service, Department or Agriculture.] 

1907 1906 1906 

Kind. 
Total Percent. Total Per cent. Total P er cent. (cords). (cords). (cords). 

Total .••............ .......... 3,962,660 100.0 3,661,176 100.0 3,192,123 100.0 

Spruce: 
Domestic .... ................... 1,795,278 45.3 1,785,680 48.8 1,650,709 51.7 
Imported ....... ................ 905,575 22.9 721,322 19.7 622,545 19. 5 

Poplar: 
Domestic .•... ............... ·~ . 352,142 8.9 310,920 8.5 299,176 9.4 
Imported ...... ................. 19,798 .5 17,550 .6 22,883 .7 

Hemlock ............................ 576,154 14.5 628,381 14.4 376,422 11.8 
Pine ............. ................... 78,583 2.0 69,277 1.9 57,399 1.8 
Cottonwood ...... ................... 66,084 1.7 (a) -. -----. -. 10,507 .3 
Balsam ..•.......... ................ 43,884 1.1 33,886 .9 56,744 1.8 
.Miscellaneous . ...................... 125,162 3.2 b 104,160 5.3 96, 739 3. 0 

a Included with miscellaneous. b Includes cottonwood. 

Comparative summary of the material used and the products obtained in pine distillation 
in 1907 and 1906. 

(Compiled by the Bureau of the Census, Department of Commerce and Labor, in cooperation with the 
Forest Service, Department of Agriculture. Based upon reports from 31 establishments in 1907 and 32 
establlshments in 1906.) 

1907 1906 
Kind. 

Quantity. Value. Quantity. Value. 

Material: 
Longleaf pln~cords ................................... 61,149 $210,604 50,234 $129,358 
Sawdust, cor ........................................ 1,200 .. ---... -... -..... -... -.. . . -. --... . 

Products: 
Total ............................................. . .... . --....... --- 634,802 .. -..... -. -- 380,170 

Turpentine, gallons ................................ 654,711 304,860 503, •127 238,612 
Charcoal, bushels .................................. 1,158,364 102,411 791,887 44,381 
Oil, gallons ........................................ 391,916 69,399 125,008 17,429 
Tar, fiallons ........................................ 760,836 58,132 048,120 64,368 
Pyro gneous acid, gallons ..................... . .... -.. -..... -.. . .. -... -... 305,000 15,380 
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Quantity and value of tight barrel staves and heading produced in 1907 and 1906. 

[Compiled by_the B ureau of the Census Department of Commerce and Labor, In cooperation with the 
Forest Service, Department of Agriculture. Based upon reports from 3i6 establishments in 1907 and 
241 establishments in 1906.) 

-
Staves. 

. 1907 1906 

-
Kind. Average AYerage 

Quantity 
value per value per 
thousand Quantity thousand 

(thou- Value. !. o. b. (thou- Value. ! . o. b . 
sands). point of sands). point of 

manufac- manufac-
ture. tu.re. 

-
Total ................... 385,232 $12,942,885 833.60 267,827 38,389, 642 1 f31. 32 

Sa wed ........................ 325,653 9,062,678 27.83 219,524 5,746,780 26.18 
Bucked and spilt ............ . 25,082 1,277,104 50. 92 18,352 866,821 4i.23 
Jicwed ........................ 12,737 1,513,203 118.80 9,781 915,740 93.62 
Beer and ale .................. 21, 700 1,089,900 50.09 20,170 860,301 42.65 

Ilcading. . 

1907 1906 

Kind. II Average Average 

Quantity 
value per Yalue per 

Value. set!. o. b. Quanlity Value. set f. o. b. 
(sets). point of (sets). point of 

manufac- manufac-
ture. ture. 

-
Total. .................. 27,692,994 86,804,485 go.25 17,774,375 $3,999,630 $0. 23 . 

Sawed .... .................... 25,828,909 6,367,738 .25 16.115, 030 3,612,281 .22 
Beer and ale .................. 1,864,085 496,747 .27 1,659,345 387,349 .23 

------- -
Comparative summary of the quantity and cost of poles purchased by telephone and tele

graph companies, steam railroad companies, and electric railroad and eltctric light and 
power co1npanics, in 1907 and 1906. 

(Compiled by the Dureau of the Census, Department of Commerce and Labor, in cooperation with the 
Forest Servire, Department of Ar;riculture.) 

1907 I 1900 

-
Species. Cost at Average Cost at Aven1te 

Number. point of cost per °KUJnlier. point of cost per 
purchase. pole. purchase. pole. 

Total. ..... .................. 3,507,99; I $10,229,642 $2.92 3,574,006 $9,471, 171 S:?.G5 

Cedar ....... ....................... 2,221,842 6,559,169 2.95 2, li'4, 270 5,579,891 2.57 
Cbestnut ........................... 630,282 1,619, 785 2.57 988,084 2,625,568 2.60 
Cypress .. .......................... 212,733 1,099,296 5. 17 111, 657 256,950 2.30 
Pine .... ........................... 155, 9li0 459,545 2.95 177,809 686,803 a.so 
Oak ................................ 76,450 60,265 • 79 9,924 13,951 I. 41 
Juniper ................... ........ . 38,925 109, 22li 2.81 67,064 163,437 2.86 
Redwood ......................... . 31, 4G9 109,478 3.48 24,760 87,169 3.60 
Fir ................................. 15,919 40, 720 2.56 9,601 21,037 2.25 
'rrun arac k ............ ....... ..... .. 13,884 10,247 . 74 .. --.... - . -- ------······ -.. ........ 
All other .......... ................. 

1 
110,534 161,891 I. ~6 21, 488 35,745 l. 68 
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Quantity c.r1d value of material used and quantity of veneer produced, by kinds of u:ood, 
1907. 

[Compiled by the 13u ·eau of the Censns, Department of Commerce and Labor, in cooperation with the 
Forest Service, Department of Agriculture.] 

Material used. Prodact. 

Kind. Quantity Average Rotary cut Sawed 

(thou- cost per (tbonsand or sliced 
Cost. thousand (thousand 

sand feet. feet, log sqaare square 
log scale). scale. feet). feet). 

Total. ..................................... 348,523 $6,436,237 818. 47 2,223,378 433,446 

Domestic: 
Red gum .................................... 102,932 1,068,897 10.38 719,059 20,369 
Cottonwood ................................. 33 I 174 438,234 13.21 151,067 2,238 
Yellow pine ................................ 32,450 269,032 8.29 160,769 10,028 
Yellow poplar ............ ...... ............. 28,764 615,433 21.01 186,924 13,738 
Maple ... .................................... 28,175 394,914 14.02 307,362 5,805 
\Yhi te oak ............ .. .................... 23,372 848,855 35.56 41,695 145,217 
Birch ................. . ..................... 18,079 281,099 15.55 148,010 9,831 
Tupelo ...................................... 15,097 158,860 10.52 89,925 1,157 
Basswood ..... .............................. 13,561 244,059 18.00 75,203 2,790 
Elm ......................................... 12,615 191, 741 15. 20 83,855 2,610 
Spruce ................ .............. ........ 6,060 95,239 15. 72 78,455 65 
Red oak ............. ..... ................... 4,629 148,068 31.99 30,554 3,972 
Beech ..................... ·-·--······ ··---- 4,367 56,164 12.86 40,610 959 
\Yalnut ....... .. ............................ 3,952 278,197 70.39 40,006 2,021 
Sycamore ................................... 3,551 35,399 9.96 21,331 226 
Ash ....................... . ................. 2,818 61,622 21. 87 21,166 3,109 
Chestnut ..................... . .............. 400 5,813 14.53 2,324 - -...... -. 
Hemlock .................................... 233 2,826 12.13 15 594 
Buckeye .................... . ............... 118 1,360 11.53 469 - - - -...... 
Ilic kory ................... . ................. 100 1,000 10.00 ....... -... - . - 1,500 
Douglas fir ................. .. ............... 90 1,620 18.00 450 - - ---. --.. 
Mngnolin .. .... .............................. 90 1.391 15.46 967 25 
Cherrb ...................................... 20 400 20.00 400 - . - - -..... 
All ot1era ................................... 1,729 32,204 18.63 10,666 4,555 

Imported: 
~Iahogany ............ ..... .................. 6,722 839,695 124.92 10,096 113,693 
Spanish cedar ............. .................. 3,922 284,115 72.44 ............ 74,944 
All other a ......... .......... . ............... 1,000 80,000 I 80.00 2,000 14,000 

a Kind not specified. 

Comparatire summary of the material used and the products obtained in hard-wood distil
lation in 1907 and 1906. 

[Compiled by the Bureau of tbe Census, Department of Commerre and Labor, In cooperation vtith the 
Forest Service, Department of Agriculture. Based upon reports from 100 establishments in 1907 and 
86 establishments in 1906.) 

-
1907 1906 

Kind. 
Quantity. Value. Quantity. Value. 

Ma terial: 
\Vood, chieny beech, birch, and maple, 

cords .................................... 1,219,771 $3,824,669 1,144,896 $3,716,423 

Pr oduct.s: 
Total ...................................... .............. 7,661,379 . ........ - - - . - 7,763,110 

Cho.rcoal, bushels ...................... 50,772,234 3,838,392 45,657,721 2,965,940 
Crude alcohol, gallons .................. 7,741,645 1,153,307 7,871,494 2,676,191 
Gray acetate, pounds .................. 133,374,941 2,565,938 96,376,497 2,017,331 
Brown acetate, pounds . . .............. 8,152,848 91,446 6,960,933 85,777 
Oils, gallons ........................... 382,959 9,296 250,610 19,877 

-



558 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 

SOME SPECIAL ASPECTS OF CHEMICAL INVESTIGATIONS IN 1908. 

Compiled in the Bureau of Chemistry. 

MISCELLANEOUS FooD INVESTIGATIONS . 

. Studies have been made of the manufacturing processes employed in the prepara
tion of many foods, and methods have been elaborated for the more satisfactory grading 
of ~ome varieties of canned Vt:getables which _make it possible to judge in a much more 
satisfactory manner the quality of the food m question. The preparation of canned 
shrimp h~ been studied and the co_nditions undt:r which it is poss1b_le to prepare this 
product without the use of a chemical preservative have been partially determined. 
The enforcement of the prohibition laws in the South has made it highly im!)ortant 
to procure a new method of utilizing varieties of grapes grown in those localities and 
formerly used for the preparation of wine. The methods employed for the prepara
tion of grape juice from the Northern varieties of grapes have not been found to be 
entirely applicable to the Southern grapes, and an endeavor has been made to adapt 
the method to Southern conditions and products. A method for the preparation and 
preservation of a satisfactory product of uniermented juice from the Catawba grape has 
been developed, but the work with the Scuppernong grape has not been entirely sat
isfactory, owing to the difficulty of completely remoVIng turbidity and retaining the 
flavor of the grape. Much progress in this direction has, however, been made. 

Experimental work on the drying of the persimmon has been continued and the 
process has been put on a satisfactory commercial basis. It is believed that the prepa
ration of this product will afford a better market than now exists for the Japanese per
simmons grown in the United States and will make accessible a valuable food. 

A study of the Sicilian lemon oils, begun during 1907, has been continued with a 
view to securing data that would be of value in determining the variety of lemon 
oils and extracts on the market. By the examination of a large number of samples 
of known purity the limits of composition of normal Sicilian lemon oil have been 
definitely determined. 

Considerable attention has been given to the methods of handling and shipping 
oysters. The various methods employed in the shipment of oysters have been care
fully studied and the fresh oysters compared by chemical methods and organoleptic 
tests with the oysters prepared by different methods for shipment. It is apparent 
from the results obtained that the practices of prolonged soaking in water and shipment 
in contact with ice are objectionable and result not only in impaired flavor, but also 
in earlier decomposition. By shipment in closed packages surrounded by ice and 
without the addition of water, with the exception of a brief washing immediately 
after taking from the shell, it is possible to ship to interior cities, or even across the 
country, oysters of very superior flavor. 

A special study has been made of tomato ketchup with a view to determining the 
nature of the material from which it is manufactured, and methods have been elabo
rated by which the ketchup prepared from whole fruit may be distinguished from 
that prepared from the ordinary skin and core pulp. In general much progress has been 
made in the methods employed for the examination of food. Accurate quantitative 
determinations of benzoic acid when present even in very small quantities, in this 
and other food products, can now be made. 

STORAGE CONDITIONS AFFECTING THE QUALITY OF POULTRY AS Fooo. 

Both the laboratory and the inspection work along these lines early showed how 
important a factor in the condition of the stored foods is the handling which precedes 
storage. Therefore, products of known history which have been subjected to prompt 
and careful handling have been investigated side by side with the same products 
which had been treated according to commercial methods. Very marked resul~t 
differences in the keeping qualities of foods have th~s ~een dem<?nstra~ed1 depen~ing 
in the case of fowls upon such factors as the mode of killmg, bleedmg, _p~ck1ng, coolmg, 
etc. Such a line of work led

1 
logically, to the general study of putr!dity and d~com

position in foods; the bacteria concerned, the structural degeneration of the tl88ues 
and the chemical products resulting, as affected by environment. or treatmen~. 

The gradual extension of the tracing of cause and effect has carried the ,vork into the 
industry as well as into the laboratory. The oYerwhelming evidence of the need 
for the studv of poultry as shown by the enormous amount of low grade, ii not actually 
harmful, produce on the market, the desire of the industry to_ better its pro~uct, l;lnd 
the demand of the people for wholesome food, bas developed into a general invest1~a
tion by this Bureau of the handling, dressing, shippin~, packing, cooling, and freezmg 
of poultry and such other factors as influence the quality of poultry as a food. 
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A very comprehensive campaign and an organization of forces must be effected 
in order to accomplish the best results. Packing-house methods for poultry in various 
parts of the country are being studied; transportation facilities must influence greatly 
the ultimate conditions of the market stock, yet factors preceding and subsequent to 
either long or short hauls must be given due consideration; the sojourn in the storage 
,,arehouse-whether long or short-must be taken into account, and the many and 
varied vicissitudes which the birds undergo between the hands of the commission 
man and the consumer must be traced as far as possible. 1fuch time during the latter 
part of the year 1908 has been given to formulating these plans, arrangin~ with packers, 
shippers, warehousemen, and the industry all along the line for their cooperation. 
While many phases of the work are still tentative, sufficient progress has been made 
to publish a preliminary report on the effect of cold storage on poultry, quail, and 
eggs (Bulletin 115, Bureau of Chemistry), and to present to the First International Con
~ress of Refrigerating Industries, held in Paris in October, 1908, an article entitled 
'A Chemical, Bacteriological, and Histological Study of Cold-Stored Poultry." 

PROGRESS IN DRUG WORK. 

METHODS OF ANALYSIS. 

During the year 1908 substantial progress was made along various lines. I t is of the 
utmost importance to be in possession of satisfactory and reliable methods of analysis, 
and for that reason, the first item deserving consideration is the work done in testing 
1he reliability of existing methods, and devising new and improved methods of analysis. 
A number of experienced workers took part in the cooperative work on the assaying 
of drugs, and the results obtained are of the utmost significance; they emphasize the 
fact that much discretion must be exercised in basing deductions upon data obtained 
by the present methods for determining the active constituents m plant products 
and preparations in the manufacture of which the same are used. The collaboration 
in studying, devising, and establishing methods for determining the various in"'re
dients present in headache mixtures has been productive of excellent results. ~he 
data obtained were very concordant and indicate that the present methods may be 
satisfactorily employed for the more simple mixtures. The methods for determining 
the amount of alcohol J?resenL iu various medicinal preparations were also studied, 
namely, the ordinary distillation method, the ebullioscope method, and the immer
sion refractometer method, with the result that the distillation method was found to 
give the most reliable and satisfactory results. In the case of elixirs or other products 
containing volatile oils it is necessary to remove the same by suitable treatment 
before subjecting them to distillation. It is also interesting to note in this connection 
that the amount of alcohol declared upon the labels of medicinal remedies so far 
examined is found to be in fair accord with the findings of the Drug Division. 

It has been a common practice to add capsicum to ginger ale for the purpose of 
imparting to this product a degree of pungency which apparently can not be obtained 
from ginger to the satisfaction of the manufacturer. A good method for determining 
the presence of capsicum in such mixtures, however, was not available, and consider
able experimental work was done, with the result that a method has been developed 
which enables an experienced worker to detect minute quantities of capsicum when 
present in ginger ale. 

QUALITY OF DOMESTIC AND IMPORTED CRUDE DRUGS. 

l A large number of domestic samples of powdered drugs was collected and examined, 
and only a few were found to fall below the standard prescribed by the Pharroacopreia, 
exclusive of the degree of fineness. In a few cases adulteration was marked; for 
example, a sample of ipecac contained only about one-sixth of the prescribed alka
loidal material, bein~ adulterated with ground olive ;pits. The quality of crude druis 
offered for importation into the United States during the past year has materially 
improved. When inspection was instituted at the ports, gross adulteration was 
prevalent. At first it was found necessary to deny entry to many consignments, but 
the character of the goods gradually improved, so that at present few consignments 
of crude drugs are excluded. 

QUALITY OF HYDROGEN PEROXID AND GLYCERIN. 

All of the available brands of hydrogen peroxid were purchased and submitted to 
analysis. The examination showed that most of these, contrary to the general belief, 
are comparatively stable for at least six months. With few exceptions, all complied 
with the legal standard. At the expiration of one year the strength in all cases had 
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materially deteriorated, and_ in a fe,v instance~ the p~oduct was virtually worthless. 
The various makes of glycerin were also examined, ,vith the result that all domestic 
prod~cts we~e found to comply _with the lega~ standard, except that certain odoriferous 
volatile bodies were present which are proscnbed by the standard. A foreign glycerin 
hitherto considered of the highest grade was found to be the poorest product on the 
market. 

PRESCRIPTION SCHEME REMEDIES. 

A list of so-called prescription scheme remedies has been analyzed. This class of 
products is p~a~ed on the market largely for the purpose of evading the food and drugs 
act and deceiVIng the consumer. The representations used in exploiting them are 
largely of a false and misleading character, but appear generally in newspapers and 
other publications, which are apparently at present not within the jurisdiction of the 
law. 

VIOLATIONS AND SUCCESSFUL PROSECUTIO!'.S. 

A number of preparations have been found in violation of the food and drugs act, 
and successful prosecutions have followed. Among these may be mentioned the 
following: 

Adulterated saltpeter; Bouvier's buchu gin; concentrated oil of pine; Eyelin; 
Gowan's pneumonia cure; llancock's liquid sulphur; Harper's brain food; Madame 
Yale's remedies; misbranding of cocain, by Roach Abell; Radol, a cancer cure; 
Sartorio akin food. 

LEGISLA.TlON. 

A revision of Bulletin No. 98 entitled "Drug Legislation in the United States" has 
been issued. This is a compilation of the Federal, State, and Territorial laws govern
ing the sale, importation, manufacture, and misbranding of medicinal products. 
'rhirty-one States of the Union have passed laws similar to the Federal act which are 
at present in force. The result of this legislation has created a demand for qualified 
drug chemists ,vhich it is not possible to meet. A number of educational institutions 
have introduced special courses, intended to give instructions relative to the exami
nation of foods and drugs, and the st.andards along these lines have been materially 
raised, with a view to educating men who will be able to qualify as chemists under the 
rules of the Department. · 

"\VORK OF THE 11ISCELLANEOUS DIVISION. 

FEEDING STUFFS. 

The extensive and important studies on feeding stuffs which have been in progress 
for several years have been completed and issued during the past year, one on Com
mercial Feeding Stuffs of the United States: Thei1· chemical and miC'roscopical exami
nation (Bul. 108, by llay,vood, Warner, and Howard) and the other on the Feeding 
Value of Cereals as Calculated from Chemical Analyses (Bui. 120, by Chamberlain). 
The former report shows quite a number of cases of adulteration and false branding. 
Two hundred and thirty different, brands of commercial feeds ,vere carefully analyzed 
and those constituents determined which are not usua11y included in the experiment 
station analyses. The complete data afforded will be of special value to those desiring 
to know the average composition of different brands of American concentrated feeds, 
and in connection with the information afforded in the other report, giving the chem
i<'al composition and comparative nutritive value of the different cereals entering into 
such feeds, the buyer is afforded ample data for deciding on the kind of feed that best 
suits a given condition. 

POTABLE WATERS. 

A large number of samples of lithia water have been examined under tho food and 
drugs act and a considerable number of prosecutions recommended on the ground 
that no lithia or only a spectroscopic trace, was present. A number of waters labclccl 
as natural \vaters ,vere found to be entirely artificial and others carried exaggerated <?r 
entirely false statements as to their therap~utic value. Ot?-ers sold o~ly _on ~he basis 
of exce~tional purity were found to contam the colon bacillus, thus 1n<l1cat1ng 1ec:al 
contamination such as to make them totally unfit for human use. All of these '\',aters 
were purchased on the open market, and at the same time the examination o! sam
ples taken at the source of th.e various springs ,vas continued. 
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GAS SUPPLY. 

A careful study was made of the conditions under which ga.s stoves and gas water 
heaters may give rise to carbon monoxid, a poisonous sas presenting special dangers, 
because it is nonodorous. The investigation resulted 1n certain recommendations as 
to the construction and installation of such heaters and led to a special message from 
the President to Congress, calling attention to the desirability of legislation regula
ting the quantities of this gas present in the gas supply of the District of Columbia. 

INSECTICIDES. 

An investigation important to fruit growers and orchardists was that in r3gar".l to the 
composition and burning qualities of the lead arsenate on the market for spraying pUi 
poses. Two of the samples examined proved to be composed entirely of white arsenic, 
a compound which would either kill the trees or seriously injure them. An explana
tion has also been found for the fact that lead arsenate sometimes burns the foliage and 
sometimes does not, and it is expected that this information will lead to the control of 
the difficulty. 

SMELTER FUMES. 

Investigations extending over a number of years and conducted in cooperation with 
the F orestry Service and the Department of Justice have been reported from time to 
time, but during the year 1908 the most important report yet made has been completed, a 
based on which certain Tennessee smelters have been compelled, by the decision of 
the Supreme Court, to condense the fumes issuing from their chimneys for the protec
tion of :property in Georgia. 

This IS the most important smelter decision yet rendered, and in consequence of it 
and the application of chemistry to the problem large sulphuric-acid plants have been 
erected at Ducktown, Tenn., in connection with the smelter, and what was once an 
injurious waste is being converted into a tremendously profitable by-product. A fur
ther economic advantage which will undoubtedly accrue is the fall in the price of acid 
phosphate, largely used as a fertilizer throughout the South, since the sulphuric acid 
made from the fumes is used to manufacture from phosphate rock, found in 1arge quan
tities practically at the door of the smelter, the acid-phosphate fertilizer. 

ENVIRONMENT STUDIES. 

WHEAT. 

Investigations to determine the influence of environment on the composition of 
wheat have b een continued, and results now at hand show how the composition 
has varied during four years of experimentation. These results refer to the so-called 
triangular experiments, which consist in growin~ wheat continuously from the same 
original seed in each of the three points of a triangle; for example, Kansas, Texas, 
and California, or South Dakota, Kansas, and California. The crop from each apex 
is then sent to the other two stations and there grown alongside of the continuously 
grown seed. We thus have three plats at each apex or station, all from the same 
original seed, one plat grown continuously at that point, while the other two plats 
are planted with seed coming from the other t,vo points of the triangle. Thus, by 
this interchange of seedhit is possible to determine the influence of climate and soil 
and that of the seed on t e composition of the crop. The samples were collected each 
year and analyzed chemically and physically. The results show that all three plats 
at any one locality give seed identical in con1position and in appearance, while the 
Rame seed grown at the three different stations vary in a marked degree. For exam
ple, Crimean wheat from the same source wlien '>ro,vn in Kansas, in California, and 
in 'fexas during 1907 had the following composition in the three localities: 

Data on Crimean wheat grown in three localities. 

Determination. Kansas. 

Prot.ein ................... ............ ................... ..... percent .. 22.3 
\.Vcight per 1,000 grains ...................................... grams ... 21. 0 
Weight per bushel. ...................... . .................... pounds .. 61. 0 

('a!Uornia. 

11. 0 
33. 4 
01.7 

Texus. 

17. 
23. 
58. 

6 
0 
0 

a. U. S. Department of Agriculture, Bureau of Chemistry, Bull. 113, Injury to Vegetation and Animal 
Lile by Smelter Wastes. Haywood. 

1-67563-YBK 1008---,36 
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Similar results were obtained with Kubanka in South Dakota, California, and 
Kansas, and for the years 1906, 1907, and 1908. 

On the other hand. when seeds varying in physical and chemical characteristics 
as shown in above table, ,vere grown the following year side by side in Kansas each 
plat gave a crop identi.cal in composition and in physical appearance. Wh~n the 
same seeds were grown 1n Texas, the three plats again gave a crop of wheat identical 
in all respects, though quite different from the Kansas crop. The same was true of 
b oth kinds of wheat, and of each station at which the samples were grown. 

These results show how little influence both seed and soil have on the composition 
and phys!cal appearance oi the succeeding crop. The differences in composition 
and physical appearance are due for the most part to the varying climatic conditions 
prevailing at each station during the growing period. The practice of getting seed 
w_hich has 1?een. bred i~ ~ ce_rtain locality in order to grow 1t i~ another locality of 
different climatic condition 1s not to be commended, as the yield is not, thereby, 
greater than that of the home seed, nor is the composition improved in any way. 
The lesson to be learned from these experiments appears to be that wheat crops should 
be improved by selection or otherwise in the locality in which they are to be grow.a. 

CORN. 

The completion of a four years' experiment on the effect of environment on the com
position of sweet corn has shown that in the localities observed along the Atlantic 
seaboard (Maine, Connecticut, :hifaryland, South Carolina, and Florida), a less marked 
effect is produced on sugar content by temperature than was the case in the similar 
studies made on the sugar beet, and, moreover, what influence is indicated is of the 
opposite character. The five years' experiment with the beet showed very deci
sively that its sugar content varied directly with the latitude and inversely with the 
temperature within reasonable limits. In the case of the corn, however, the southern 
latitudes having the higher temferatures gave the higher sugar content, this being 
especially marked in the case o the South Carolina station, where a high altitude 
gave an additional advantage. At this point the Crosby corn produced the highest 
percentage of sugar for each of the four years, being practically the Aame as the 11aine 
crop in 1906, to which locality this variety is supposed to be especially adapted, and 
for two years the Stowells Evergreen was also the highest in sugar in South Carolina. 
Whjle the average of total sugars for the whole experiment for :hifaine is practically 
the same as for South Carolina, the data for Florida and :bilaryland outrank those for 
Connecticut. It must be remembered also that only the Crosby corn could be grown 
in Maine, owing to the shortness of the season, and this variety is supposed to be char
acterized by a higher sugar content. It is to be noted in this connection that the 
kernels of the southern corn do not present the same physical appearance as that of 
the northern corn, both the germ and the kernel being lar~er in the former. Fw-ther
more, the corn does not make so vigorous a growth either in Florida or in South Caro
lina as it does in Connecticut, though it seems to be as strong as the J.Iaine corn: and, 
again, the 1'1aryland corn was much more vigorous than that grown in Florida, South 
Carolina, or Maine, but did not appear to equal the Connecticut crop in size of stalk. 

An interestin~ point developed was the close relation existing between the amount 
and more especially the distribution of the rainfall in connection with the sugar con
tent. A moderate, well-distributed rainfall is absolutely essential to the storage of 
sugars, excessive rains, ~pecially in ~he latter part of the is.rowing period, bei~g 
especiallr disastrous, as 1s well shown 1n 1906, when heavy rams along the Atlantic 
coast P.lainly accounted for the low sugar CQntent at all stations in that year. 

While these data are not as decisive and therefore are less valuable than those 
obtained for the sugar bee~, they open up several interestiD;g possibilities! a_mol:lg 
them that of greatly improv1nK the Southern-grown product, since the superiority 1n 
sugar content iti established. ·1·his work is in the hands of the Bureau of Plant Indus
try, in cooperation with which Bureau this experiment was made. 

Another point established in the course of the experiment was that the content 
of sugar in sweet Indian corn rapidly diminishes after the ear is separated from ~he 
stalk; and that the speed of diminution depends largely on the temperature, being 
more rapid at a higher and slower at a lower temperature. Corn for the table should, 
therefore be harvested as short a time as possible before bein~ delivered and kept at 
a tempe~ture slightly above freezing in the intermediate period. 

CONTROL OF SUPPLIES PURCHASED ON CONTRACT. 

The principal progress. made in this w~rk bas been. in the la~ge increase in th;e 
number of supplies examined, rather than 1n anY. especially new l!n~ of wo!k. ThIB 
is especially the case with tests for the Isthmian Canal Comm1ss1on, which alone 
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now amount to more than was done in this Bureau a few years ago in all branches of 
Federal contract work together. Chemical analyses and physical tests are often abso
lutely necessary to control the purchase of such supplies and insure delivery accord
ing to contract. A concrete example will probably best illustrate this point and 
its economic significance. An allo"y of the following composition wa.s ordered: Lead, 
52 per <'ent; antimony, 4 per cent; tin, 44 per cent. The shipments as delivered were 
sampled and found to run as follows: Lead, from 88 to 93 per cent; antimony, from 1 
to 11 per cent; and tin, from 1 to 14 per cent. After several consignments had been 
rejected the contractor found he could deliver goods in accordance with the specifi
cation. When it js remembered that lead is quoted at 4 cents per pound, antimony at 
'i ½ cents, and tin at 28 cents, the loss involved in the shortage of tin and the pres
ence of an excess of lead of over 40 per cent is a matter involving thousands of dollars. 
In such a case as this the first delivery submitted should be absolutely rejected, but 
sometimes the matter can be corrected in another way. For example, a sample of 
tiOci.p was submitted and the contract awarded. The soap delivered was similar in 
composition to the sample, except that it contained much more water, and, there
fore, less soap. It wa.s a simple matter to calculate that 117 pounds of the soap fur
nished was equal to 100 pounds of the sample submitted and a settlement was made 
on that basis. 

"'bile injustice of methods and results is sometimes claimed, it is by no means 
common, as is illustrated by the following occurrence: A contractor delivered an oil 
which be had tested, but it was rejected by the Contracts Laboratory. An explana
tion followed, and when shown that he was using a tester which was inaccurate, the 
matter was amicably and fairly adjusted and the contractor was able to prevent any 
future trouble with his shi_pments. 

The testing of materials 1s, of course, an almost unlimited subject, but the samples 
submitted by the Isthmian Canal Commission alone give some idea of the scope of 
the work. Among the materials tested are the following: Paints, oils, varnishes, 
lubricants, chemicals, soaps, alloys, iron, steel, and boiler compounds. A similar 
line of work is conducted for the Bureau of Engraving and Printing. 

WORK IN THE LEATHER AND PAPER LABOR.A.TORY. 

This work has demonstrated that the draft on the forests for paper-making mate
rials may be lessened, both by a larger use of other materials and wastes, and by 
making a better and lighter paper. The importance, from the standpoint of per
manence, as well as economy, of using paper in every way especially adapted to the 
purpose for which it is intended, bas been demonstrated, and specifications which' 
will insure the delivery of such papers have been prepared (Departmental Report 
No. 89, entitled "Durability and Economy in P apers for Permanent Records"). 

The quality and value of leather is often greatly injured br. incorrect operations 
during tanning and by the addition of foreign material primarily used for increasing 
weight. The investigations now in progress are showing how the quality of leather 
may be improved and its usefulness prolonged. 

A most excellent method has been developed for detecting mineral oils in tur
pentine, and it has been shown that turpentine is frequently adulterated by such 
additions. This advance in the methods will enable purchasers to insure them
selves of the delivery of pure turpentine when such is necessary for special purposes, 
such as for medicinal mixtures and high grade varnishes. Experiments on refining 
wood turpentine have also demonstrated that the quality of this product can be greatly 
improved, its technical applications broadened, and its value increased. 

The economic importance of all of these investigations is far-reaching, and while 
the work must of necessity move slowly and the resultant commercial changes take 
place very gradually, their value to both consumer and producer is obvious. 
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AREAS SURVEYED AND MAPPED BY THE BUREAU OF SOILS. 

By A. G. R1cE, Chief Clerk, Bureau of Soils. 

The following statement shows the location and extent of soil surveys made up to 
December 31, 1908. The Bureau prepares and issues a lithograph map, drawn on a. 
scale of 1 mile to the inch for detailed surveys and 4 and 6 miles to the inch for recon
noissance surveys, for each area surveyed, indicating in colors the distribution of the 
various soils. The accompanying sketch map (fig. 29) gives the locations of these 
areas. 

'I 
I • 

' I Ill 

• 
• 

Fto. 29.-T.ocation of areas surveyed by the Bureau of Soils. Shaded areas=reconnoissance surveys; 
• black areas=detailed surveys. 

The following statement gives a list of the areas surveyed, with the number of square 
miles in each and the total area surve;yed in each State and Territory. The total for 
the United States is 215,345 square miles, or 137,820,800 acres. 

Areas of soil surveys in the United States to December 81, 1908. 

DETAILED SURVEYS. 

Alabama: 
Autauga County ........ ..... . 
Bibb County ........... . ..... . . 
Blount County ......... ....... . 
Bu Uer County ........ ........ . 
Calhoun County ......... ..... . 
Colbert County . . ............. . 
Cullman County .............. . 
Dallas County ................ . 
Etowah County ............ ... . 
Fort Payne area .... , ......... . 
H enry County ................ . 
Iluntsville area .............. . . 
Jefferson County ......... ..... . 
Lamar County ............ .... . 
Lee County ................... . 
Lauderdale County ........... . 
Macon County ............ .... . 
:Marion County ................ . 
:Mobile area ............... . .. . . 
Montgomery County .......... . 
Perry County .............. ... . 
Sumter County ............... . 
Talladega County ... .......... . 

Arizona: 
Salt River Valley area ... ..... . 
Solomonsvillo area ....... ..... . 
Yuma area .................... . 

Square miles. 
640 
625 
625 
771 
621 
581 
741 
992 
533 
509 
570 
506 

1,059 
611 
629 
708 
621 
739 
461 
780 
7li2 
893 
750 

---
449 
108 
340 

15,727 

897 

DETAILED SURVEYS-continued. 
Arkansas: Square miles. 

Conway County. ... ............ b75 
FayottevUle area............... 569 
Miller County. . . . . . . . . . . . . . . . . . 626 
Prairie County................. C56 
Stuttgart area............. ..... 2.'il 

California: 
Bakersfield area ............... . 
Colusa area ................... . 
Fresno area ................... . 
Han ford area ........... ....... . 
Imperial area .......... ....... . 
Indio area ..................... . 
Los Angeles area .............. . 
Modesto-Turlock area ......... . 
Pajaro area .................... . 
Portersville area ......... ..... . 
Redding area .............. ... . 
Sa.cram en to area .............. . 
Salinas V allev area .... ........ . 
San Bernardino area .......... . 
San Gabriel area .............. . 
San Jose area .................. . 
Santa Ana area .............. . 
Stockton area ................. . 
Ventura area .................. . 

195 
756 
f,28 
216 

1,084 
234 
570 
808 
108 
329 
200 
924 
344 
755 
259 
313 
275 
521 
240 

2,677 

8,759 
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. Artas of soil surveys in the United States to December SJ, 1908-Continued. 

DETAILED SUR VEYS-t"Ontinued. 

Colorado: Square miles. 
Arkansas Yalley area........... 945 
Granrl Junction area........... 168 
G redey o.r<'a. . . . . . . . . . . . . . . . . . . 687 
San Luis area.. . . . . . . . . . . . . . . . . 628 

Connecticut: 
Connecticut Vall<'Y ................... . 

Delaware: 
Dovt>r area ........................... . 

f"lorirla: 
Escambia County. . . . . . . . . . . . . . 662 
Cl arlsden County. . . . . . . . . . . . . . . 548 
nainesville area................ 485 
J1,fie~on County............... 585 
I con County................... 675 

(; ,,orl!ia: 
Bain bridge area ............... . 
Cobb County .................. . 
Covington area ................ . 
Dodge County .............. .. . 
Fort Valley area .............. . 
Grady County ................ . 
Spalding County .............. . 
Thomas County ............... . 
\Vaycross area ................ . 

ldaho: 
Boise area ..................... . 
Ill!M'kfoot ar1>a .. .. ............. . 
Lewiston area .... ............. . 
Minidoka area ................. . 

Iilinois: • 
Clay County ... . ............... . 
Clinton County ................ . 
Johnson Co1111ty .............. . 
Knox County ................. . 
Mc Lenn <'onnty ........... ... . . 
0 · Fallon arAa ................. . 
San~amon County ............. . 
Rt. Clair County ............... . 
Tazewell County.. . . ......... . 
\\ lnnebago Couuty ........... . 

Indiana: 
A lien roun ty .................. . 
Roon ville area .. .. .... ......... . 
Greene County ................ . 
MAdl~on County ... ............ . 
Marlon County ................ . 
Marshall County ............. . 
Newton County .. ............. . 
Posey Connty. . . . . . . . . . . ..... . 
Scott County ......... ......... . 
'rlpµe.canoe County ............ . 

Iowa: 
C'erro Gordo County ........... . 
Dubuque area ................. . 
Story County .................. . 
Tama County ... ............. . 

Knnsns: 

364 
346 
225 
489 
186 
460 
205 
540 
609 

399 
428 
~08 
146 

460 
101 
3.19 
717 

1, 159 
68 

866 
650 
615 
526 

667 
264 .,as 
4a5 
38\l 
415 
393 
387 
197 
490 

~67 
440 
576 
720 

Allen <'ounty.............. . .... 504 
l3rown County. . . . . . . . . . . . . . . . 573 
(lard en City area............... 33.'i 
l'ar<;ons nren.... . . . . . . . . . . . . . . . . 39R 
.Hiley <:onnty .. . . . . . . . . . . . . . . . . . 634 
Russell area. . . . . . . . . . . . . . . . . . . . 270 
\Vichi ta area. . . . . . . . . . . . . . . . . . . 465 

Kentucky: 
Mcc·rarken rounty ... ......... . 
Marl Ison C'onnty ............... . 
"Mason C'ounty ........ ......... . 
Scott C'ounty ........... ....... . 
Union County ................. . 
Warren Connty ........... .... . 

L<>uisiann: 
A(•adla Parish ........... . ..... . 
llienville Parish ............... . 
Caddo Parish..... . ........... . 
De Soto Parish ................ . 

242 
437 
225 
280 
361 
53:l 

636 
812 
898 
tl25 

2,428 

506 

314 

2,955 

3,424 

1,281 

5,921 

4,211 

2,303 

3,179 

2,078 

DETAILED SURVEYS-continued. 

Louisiana-Continued. Square 1niles. 
East and "est Carroll parishes. 727 
East Baton Rouge Parish....... 451 
Lake Charles area. . . . . . . . . . . . . . 202 
New Orleans area.............. 410 
Ouachita Parish................ 605 
Tnngil)ahoa Parish . . . . . . . . . . . . . 788 
,v1nn Parish. . . . . . . . . . . . . . . . . . 960 

Mnlne: 
Aroostook area. . . . . . . . . . . . . . . . . ..... . 

Maryland: 
Calvertrounty................. 217 
Cecil County. . . . . . . . . . . . . . . . . . . 376 
Easton area. . . . . . . . . . . . . . . . . . . . 966 
Harford County. . . . . . . . . . . . . . . . 418 
Kent County............. . . . . . 293 
Prince George County.......... 480 
St. Mary County.. . . . . . . . . . . . . . 363 
Worcester County.............. 463 

Massachusetts: 
Connecticut Valley ................... . 

Michigan: 
Allej?an County.... . . . . . . . . . . . . 828 
Almaaren ...................... 282 
CMS County.................... 500 
Munising area.................. 407 
0 xford area . . . . . . . . . . . . . . . . . . . . 210 
Owosso area.................... 270 
Pon tlac area. . . . . . . . . . . . . . . . . . . . 307 
Saginaw arell................... 084 
Wexford County.............. . 572 

Minnesota: 
Dine Earth County............. 749 
Carll on area.... . . . . . . . . . . . . . . . . 413 
<'rooks ton area. . . . . . . . . . . . . . . . . 779 
Marshall area. . . . . . . . . . . . . . . . . . . 233 

Mississippi: 
Biloxi area ........ ............ . 
Crystal Springs area .......... . 
TI olmes County ............... . 
Jackson area ............ .. ..... . 
J asri1>r County ................. . 
Mc N em area. . . . . . . . . . ........ . 
:Monroe County........ . ...... . 
'Montgomery County ..... ..... . 
Oktibbeha County ............ . 
Pontotoc County .............. . 
Prentiss County. . . . . . . . . .... . 
Smedes area ................... . 
Ya zoo area .......... ..... .. . .. . 

M:issow-i: 

615 
231 
820 
737 
675 
198 
761 
405 
446 
498 
415 
463 
656 

Rates County... ... .. .. ........ 874 
Crawford County. . . . . . . . . . . . . . 74.7 
Rowell County................. 919 
O'Fallon area........... . ...... 552 
Putnam <'ounty.... ............ 523 
Saline County.................. 748 
Scotland County..... .......... 440 
Shelby County........ ......... .51 l 
"' ebster County.. . . . . . . . . . . . . . 605 

,.fontaua: 
Billings area. . . . . . . . . . . . . . . 107 
Oallntin Valley area .. .. ..... ... 325 

Nebraska.: 
Grand Island aren.. ............ 440 
Kearney area. . . . . . . . . . . . . . . . . . . 792 
Lancaster Conn ty. . . . . . . . . . . . . 867 
North Platte area.............. 470 
Sarpy County.................. 227 
Stanton area. . . . . . . . . . . . . . . . . . . 323 

7,314 

500 

3,576 

· 809 

4,360 

2,174 

6,920 

5,!119 

432 

3, 115 
New TTompshlre: 

Merrimack County ... ~ . . . . . . . . . . . . . . . 923 
New Jersey: 

Salem area. . . . . . . . . . . . . . . . . . . . . 493 
Trenton area. . . . . . . . . . . . . . . . . . . 810 

1,303 
New ?.{exico: 

Pecos Valley area...................... 128 
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Areas of soil surveys in the United States to December 81, 1908-Continued. 

DETAILED SUR VEYS-continued. DETAILED SURVEYS-continued. 
New York: Square miles. 

Auburn area..... . . . . . . . . . . . . . . . 461 
Bigflats area.................... 223 
Binghamton area............... 229 
Dutchess County............... 800 

South Carolina-Continued. Square miles. 
Campobello area................ 515 
Charleston area.... . . . . . . . . . . . . . 352 
Cherokee County. . . . . . . . . . . . . . . 361 
Darlington area.... . . . . . . . . . . . . . 599 

Livingston County ....... : ..... 629 
Long Island area. . . . . . . . . . . . . . . 845 
Lyons area. . . . . . . . . . . . . . . . . . . . . 515 
Madison County................ 649 
Montgomery County. . . . . . . . . . . 405 
Niagara. County.. . . . . . . . . . . . . . . 547 
Syracuse area................... 416 
Tompkins County.............. 493 
Vergennes area. . . . . . . . . . . . . . . . . 160 
W estfteld area.................. 260 

North Carolina: 
Alamance County ............. . 
Asheville area ................. . 

365 
497 

Cary area ...................... . 
Caswell County ................ . 
Chowan County ............... . 
Craven area ................... . 

63 
396 
178 
897 

Duplin County ......... ..... .. . 
Edgecombe County ............ . 
Henderson County ............ . 
Hickory area. . . .......... .... . 
Mount Mitchell area ...... ... .. . 

824 
515 
366 
988 
497 

New Ilanover County ... ...... . 
Parmele area .................. . 

192 
236 

Perquimans and Pasquotank 
counties ..................... . 461 

Raleigh to Newbern area ...... . 
Robeson County ............... . 
Statesvllle area ..... .... ....... . 

718 
1,058 

784 
Transylvania County .......... . 372 

North Dakota: 
Cando area ... .. ..... . .. ....... . 283 
Carrington area ................ . 
Fargo area .......... . .... ...... . 
Grand Forks area ........... ... . 
J amesto,vna.rea ........ . ...... . 
McKenzie area .... ........... .. . 
Morton area ................... . 
Ransom County ............... . 
Richland County .............. . 
\Villlston area ................. . 

720 
406 
314 

,496 
348 
5-14 
856 

1,453 
585 

Ohio: 
Ash tabula area . ............... . 
Cleveland area ................. . 
Col um bus area ..... ....... .... . 
Coshocton County ............. . 
Meigs County .................. . 
Montgomery County .......... . 
Toledo area ........... ....... .. . 
W estcrville area . .............. . 
Wooster area ... ..... .......... . 

340 
509 
472 
551 
443 
480 
403 
476 
469 

Oklahoma: 
Oklahoma County ............. . 
Tishomingo area ............... . 

720 
4-J3 

Oregon: 
Baker City area ............... . 
Klamath Falls project ......... . 
Salem area .................... . 

158 
249 
284 

Pennsylvania: 
Adams County. . . . . . . . . . . . . . . . . 534 
Center County.................. 1, 150 
Chester County.... . . . . . . . . . . . . . 700 
Johnstown area................. 714 
Lancaster area... . . . . . . . . . . . . . . . 209 
Lebanon area... . . . . . . . . . . . . . . . . 669 
Lockhavon area. . . . . . . . . . . . . . . . 278 
Montgomery County. . . . . . . . . . . 496 

Porto Rico: 
Arecibo to Ponce ...... .. ............. . 

Rhode Island: 
State. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 

South Carolina: 
Abbeville area.. ............. .. . 1,006 

6,632 

9,407 

0,005 

4,143 

l ,1C3 

C!l l 

4,8,(l 

330 

1,085 

Lancaster County. . . . . . . . . . . . . . 486 
Lee County....... . . . . . . . . . . . . . . 411 
Oconee County... . . . . . . . . . . . . . . 652 
Orangeburg area... . . . . . . . . . . . . . 709 
Sumter County.... . . . . . . . . . . . . . 587 
York County.... . . . . . . . . . . . . . . . 669 

South Dakota: 
Belle Fourche area ............ . 190 
Brookings area ................ . 484 

Tennessee: 
Clarksville area ..... ........... . 547 
Coffee County ................. . 
Davidson County .............. . 
Giles County .................. . 
Grainger County ...... ........ . 
Greeneville area ............... . 

442 
501 
614 
307 
664 

Henderson County ............ . 
Lawrence County .. ........... . 
Madison County ............... . 
Overton County ............... . 
Pikeville area .................. . 

499 
618 
561 
433 
440 

Texas: 
Anderson County ... ........ ... . 
Austin area .................... . 

1,069 
705 

Bastrop County ... ............ . 
Brazorla area .................. . 

917 
845 

Brownsville area .............. . 189 
Camp County ........ ......... . 
Cooper area .................... . 
Corpus Christi area ....... ..... . 
Franklin County ... ........... . 
Henderson area ............... . . 

200 
625 
363 
292 
581 

Houston County .... ........ . .. . 
Jackson,•llle area ...... .. ...... . 

1,192 
100 

Lavaca County ................ . 
Laredo area ................... . 

995 
155 

Lee County ... ................ . 
Lufkin area ................... . 
Nacogdoches area ......... .... . 
Paris area ..................... . 
Robertson County .......... .. . 
San Antonio area ............. . 

666 
99 
97 

548 
852 
484 

San Marcos area ............... . 515 
Vernon area ................... . 277 
~ r aco area .................... . 
Willis area ......... .... ....... . 

495 
215 

Wilson County ... ..... ........ . 
Woodville area ................ . 

783 
100 

334 
373 
2-19 
235 
310 

Utah: 
Bear River area ............ .. . 
Provo area .................... . 
Salt Lake Valley area ......... . 
Sevier Valley ................. . 
Weber County ................ . 

---
Vermont: 

Vergennes area ....................... . 
Virginia: 

Albemarle area.............. ... 1,410 
Appomattox County . . . . . . . . . . . 3-IO 
Bedford area. . . . . . . . . . . . . . . . . . . 632 
Chesterfield County. . . . . . . . . . . . 478 
Hanover County . . . . . . . . . . . . . . . 475 
Leesburg area. . . . . . . . . . . . . . . . . . 419 
Louisa Countv. . . . . . . . . . . . . . . . . 505 
Montgomery County. . . . . . . . . . . 393 
Norfolk area. . . . . . . . . . . . . . . . . . . 303 
Prince Edward area • . . . . . . . . . . 430 
Yorktown area................. 598 

\Vashington: 
Belllngham area .............. . 
Everett area .................. . 
Island County •................ 
Walla Wall a area ..... ........ . 
Yakima area ................ .. . 

384 
525 
233 
201 
309 

6,347 

674 

6,626 

13,359 

1,501 

227 

5,983 

1, f.52 
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Areas of soil sur-veys in the United States t,o December 31, 1908-Continued. 

DETAlLED SURVEYS-continued. 
West Virginia: Square miles. 

MJd<llebourne area............. 952 
Parkersburg area............... 075 
U~shur County. . . . . . . . . . . . . . . . 330 
Wheeling area.................. 315 

Wisconsin: 2,572 

Janesville area ................ . 
Portage County ............... . 
Racine County ................ . 
Superior area .................. . 
Ylroqua area .................. . 

451 
797 
326 
482 
50-1 

--Wyoming: 
Laramie area ......................... . 

2,560 
309 

Total. .............................. 169,269 

RECONNOISSANCE SURVEYS. 
Appalachian: Square miles. 

Northwestern Pennsylvania........... 8,112 
Great Plains: 

Wes tern North Dakota................ 39,464 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47, 570 

Grand total of detailed and reconnois-
sance, less overlapping areas ....... 215,368 

THE PRllJOIPAL INJURIOUS INSECTS OF THE YEAR 1908. 

Prepared in the Bureau of Entomology. 

INSECTS I NJURI OUS TO COTTON AND OTHER SOUTHERN FIELD CROPS. 

The cotton boll weevil (Anthonomus grandis Boh.) extended its range to an unusual 
extent in 1908. The extension was particularly marked in the State of Mississippi. 
At present the territory invaded covers practically all of Texas except the western 
cotton-J.)roducing area, all of Louisiana except the southwestern counties, 18 counties 
in Mississippi, 28 in Arkansas, and about one-fifth of the State of Oklahoma. As 
regards damage during 1908 the situation was peculiar. In Texas the damage was 
far below the normal; in Louisiana it was about normal. The situation in Texas is 
explained by climatic conditions of the fall of 1907 and the following winter, as well 
as during the growing season of the crop of 1908. An unusually small percentage of 
weevils survived the winter-only about one-fourth as many as survived to damage 
the cotton in 1907. As a consequence, in August only 5 per cent of the squares were 
infested as against 54 per cent in Auguot, I 07. 

In Louisiana no conditions occurred to check the weevil in 1908. As many as 
6,000 hibernated individuals per acre ere found to have made their way to cotton 
fields in certain parishes. The damage in the State was complicated by extensive 
overflows. :tv!ak--ing due allowance for such other factors as conduced to the reduction 
of the crop, it is estimated that the boll weevil destroyed about 400,000 bales in the 
whole infested territory. This represents a value of about $20,000,000. The greater 
part of this loss was in Louisiana, eastern Texas, and a small infested area in Missis
sippi. In central and western Texas the crop was in many respects about normal. 

The cotton bollworm (Heliothis obsoleta Fab.) in general was not as injurious as 
in 1907. Ho,vever, there was an extensive area in northwestern Texas where great 
damage was done. In fact, in this quarter the injury from the bollworm was much 
greater than from the boll weevil. As an enemy of corn and other crops this insect 
was not especially noticeable. 

The cotton square borer ( Uranotes melinus Hbn.) attracted less attention than 
usual throughout the cotton belt. There 1cre some localities of special damage, 
but no general injury was recorded. 

I The cotton aphis (Aphis gossypii Glov.) occurred in much less than the usual num-
bers on account of a dry spring. 

The garden webworm (Loxostege similalis Guen.) was unusually abundant. In 
fact, dama~e by this insect was one of the features of the year in Texas and Louisiana. 
J\Iany fielas of cotton were destroyed by insects that made their way from alfalfa 
fields after cutting. 

The cotton leaf caterpillar (Alabama argillacea Hbn.) occurred in about the normal 
numbers. 

C'utworms injuring cotton were unusually scarce throughout the cotton region. 
The sugar-cane borer (Diatrrea saccharalis Fab.) accomplished the normal amount of 

damafae in Louisiana. In southern Texas, where the sugar industry is developing 
rapid y, this pest has assumed great importance. In the Brownsville region the 
damage in 1908 was far more extensive than ever before. 

Damage to the rice crop by a number of species of insects which suck out the juice 
of the heads was reported in Louisiana and Texas. 

Cactus is rapidly becoming an important farm crop in western Texas and else
where. A number of insects constitute an important obstacle in planting. The 
most important is Ohelinidea vittigera Say, which occurs in great numbers wherever 
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cactus is cultivated. Next in importance is Narnia pallidicornis Reut. About four• 
fifth~ of the total damage done by insects to cactus is to be charged to these two 
species. They were probably not more numerous in 1908 than in other years but 
their damage bas only recently come to attention on account of the very r~cent 
establishment of cactus as a farm crop. 

The tobacco thrips (Euthrips nicotianre Hinds) occasioned very severe loss to growers 
of shade tobacco in Florida. Individual losses rea:ched $10,000 and even $20,000. 

The tobacco splitwonn (Phthorimrea operculella Zell.) was very injurious in some 
sections of Florida. One grower at Dade City estimated his loss at $15,000. 

The tobacco budworm ( Chloridea virescens Fab.) caused considerable loss to growers 
of shade tobacco in Florida and Georgia . 

. T~e _tobacco stalk-borer ( Crambus? sp.) caused a loss of approximately $800,000 to 
V1rg1n1a growers. 

The tobacco flea-beetle (Epitrix parvula Fab.) was not so injurious as in previous 
years, yet the injury done was considerable. 

The tobacco hornworms (Phlegethontius quinquemaculata Haw. and P. sexta Joh.) 
rauaed much less damage than in 1907 in Kentucky and Tennessee, although the loss 
was ~ore th~n $100,000. The injury in other States was not very appreciably less 
than 1n previous years. 

The following species were found damaging tobacco to a slight extent in the dark
tobacco region: Two grasshoppers (Melanoplus atlani$ Riley, Ji. dijferentwlis Thos.), 
a tree cricket (CEcanthus quadripunctatus. Beut.), the bol1worm (Heliothis obsoleta 
Fab.), and two cutworms (Agrotis ypsilon Rott., and Peridroma margaritosa Haw.). 
Of these the last two species occasioned the greatest damage. 

INSECTS AFFECTING CEREAL AND FORAGE CROPS. 

A serious outbreak of the chinch bug (Blissus leucopterus Say) was threatened 
throughout northern Texas, Oklahoma, and southern Kansas in early spring, but fre
quent rains over the entire territory during the hatching season prevented serious 
damage. By midsummer the pest had nearly disappeared. The only report of 
serious injury ,vas at Brooklyn, N. Y., by the short-,vinged form destroying gra~s on 
lawns 

The threatened outbreak of the Hessian fly (Mayetiola destructor Say) in Kansas and 
extreme northern and central Oklahoma materialized in the spring and the grain in 
the principal wheat-growing section of Kansas ,vas badly injured, some of it being a 
total loss a.nd left unharvested in the fields. Almost no damage whatever occurred 
south of the Arkansas River, and the pest did not occur, even in limited numbers, 
farthet· south than El Reno, in Oklahoma. Followin~ the information secured from 
experimental wheat sowings in 1907 and 1908, the seeding of 1908 was delayed all over 
the infested territory and as a consequence went into the winter uninjured bf the 
Ilessian fly. The only danger that threatens the crop in the spring of 1909 is 1n its 
occurrence in volunteer wheat, ,vhicL, owing to the wet weather, sprang up every
where in the fields during September and October. The pest, in cases of excessive 
abundance, attacked quack grass (Agropyron smithii), eggs having been observed in 
great ab undance on the blades, and adult flies ,vere reared therefrom. The only 
additional reports of injury came from ,vestern Oregon, although the insect is known 
to have been abundant in early sown fields in eastern Ohio. 

A flea-beetle, Ch:etocnema ectypa Horn, attacked young grain in southern New 
Mexico in April. Tho same pest also ,vorked considerable injury to young Kafir corn. 

The wheat-stem maggot ( Meromyza pratorum lvleig.) ,vas reared from young wheat in 
southern Ne,v Mexico, and adult insects captured throughout the country northward 
into Colorado, \Vyoming, and central lrlontana. It seems likely that the insect breeds 
principally in wild grass. 

The ,vheat joint-,vorm (Isosoma tritic-i Fitch) occuxred in destructive abundance 
and in some cases worked serious injury throughout western ,vest Virginia, Ohio, 
Indiana, and southern Illinois. Wheat was not attacked west of the Mississippi River. 

The larvre of the wheat straw-,vorm (lsosoma grand6 Riley), ,vhich usually does 
comparatively li t.tie injury east of the Mississippi River, ,vere excessively abun
dant in Kansas and some cfortions of southern Nebraska and northern Oklahoma. 
The greatest damage cause by this insect was in eastern and southern Vi'ashington 
and the bordering portion of Oregon. Throughout this section some fields of wheat 
were totally destroyed. 

The timothy joint-worm (Isosoma BJ?.) continues to occur in increasing abundance 
over the country east of the Great Plains wherever timothy is grown as a forage crop. 

The spring grain-apbis ( Toxoptera graminum Rood.), although not reported as 
destructive in any section of the country, was present in su~cient numbers to ~o 
slight injury in some sections, notably southeastern New :11ex1co. Over the entire 

1 
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range of country from extreme southern Texas and New Mexico to eastern Washing 
ton, and eruitward toPennsylvaniaand New J ersey, the so-called ''green bug" occurred 
1'-paringly, but in sufficient numbers to show that only one or at most two favorable 
t1easons are required to precipitate another disastrous invasion. I t is not confined to 
grain fields, but throughout the section indicated, where bluegrass is indiienous, it 
nlay be found in the mild~r seasons of the year 1n greater or less numbers. it has al::io 
been found in various parts of the country breeding on the following grasses: Alopecurus 
gt:niculatus, Agropyron occidentf1lis, Agrowron tenerum, Bromus _yorteri, Bromus 
secalinus, Dactylis glomerata, JJistichlis spfoata, Eleusine indica, Eragrostis pilosa, 
Eragrosti.s megastachya, Elymus striatus, Elymus virginicus, Elymus canadensis, Hor
deum pusillum, Hordeum jubatum, Hordeum cres-pj,tosum, Poa pratensis, Polypogon 
monspcliensis, Sporobolus neglectus, and Stipa viridula. This shows that it may con
tinue to exist in the country regardless of the growing of wheat or oat.s. Parasites 
that are known to attack and destroy it also breed freely in insect.son cabbage, corn, 
cotton, rose, apple, and several of the native grasses. 

A blister beetle ( Cantharis nuttalli Say) was received as destroying alfalfa in North 
Dakota. Outbreaks of a closely related species were reported from western Texas. 

The clover-seed chalcis (Bruchophagus funebris How.) was reported destructive to 
alfalfa seed in New 1v1exico, California, Colorado, and Kansas It ,vas also received, 
during the year, with alfalfa seed from Chile, South America; from Omsk, Siberia, and 
from northern T urkestan. The same species is destructive to red clover in the 
United States wherever the latter is grown for seed. 

The western twelve-spotted Diabrotica (Diabrotica soror Lee.) was reported destruc
ti ve to alfalfa in California. 

Different species of grasshoppers attacked alfalfa in California, Oregon, Washington, 
Idaho, Wyoming, and New _Mexico. Outbreaks of these insects among other crops 
were reported from Arkansas, Minnesota, 1v1ichigan, Ohio, A.labama, New J ersey, Ne,v 
York, and 1-faine. 

The garden webworm (Loxostege similalis L.) was reported from various points in 
Texas. 

An outbreak of Phytonomus murinus Fab., a new alfalfa insect, was reported as hav
ing occurred about Salt Lake City, Utah. 

The clovPr aphis ( Callipterus trifoli1· 1v1onell) was reported as affecting red clover in 
South Carolina, T ennessee, and Kansas. 

A new enemy, probably the larva of one of the leaf-eating beetles, was found destroy
ing the roots of clover at Fulton, Ky. · The insect has not yet been re~red, and hence 
can not be identified. 

The clover-seed mid~e (Dasyneura leguminicola Lintn.) was reported as injuring 
clover in Maryland Inctiana, Ohio, and Canada. 

The clover root-borer (Hylastinus obscurus Marsh.) was reported as having been 
~ very destructive at points in Ohio and about Vancouver, Wash. 

The clover-legf weevil (Phytonomus punctatus F ab.) was reported from points east 
of the Mississippi River, especially in Virginia and Maryland. 

The lesser clover-leaf weevil (Phytonomus nigrirostris Fab.) is becoming more and 
more abundant in the southern Atlantic States. 

Sitones hispidulus Germ., a weevil, was found to attack clover in the vicinity of the 
District of Columbia. 

There was a serious outbreak of crane-fly larvre ( Tipula injuscata Loew) among 
(•lover at Jackson, Teoo. 1 the larvre, or maggots, destroy1n~ the roots. A similar out
break of these or similar insects was reported from clover fields at Mount Vernon, Ind. 

Wireworms were reported very destructive on lowlands about New London, Ohio. 
A serious outbreak of a cutworm (Agrotisypsilon Rott.) occurred in the Wabash and 

Ohio bottoms about Mount Vernon, Ind., and adjacent portions of Kentucky and 
Illinois. The pest destroyed hundreds of acres of corn throughout this territory, 
causing an estimated damage of $200,000. The same species did serious damage about 
New Paris, Ohio. 

The slender seed-com beetle ( Clivina impressifrons Lee.) continued to injure corn 
in Rome sections of Ohio, notably about New Paris. 

The southern corn root-worm (Diabrotica 12-punctata Oliv.) was reported destructive 
to corn in North Carolina, Mississippi, and T exaa. 

The western corn root-worm (Diabrotica longicornis Say) was reported destroying 
corn in Indiana and southern Ohio. 

The larger corn stalk-borer (Diatra!a saccharalis .Fab.) did considerable damage in 
southern Virginia and North and South Carolina . 
. The corn-ear worm (Ifeliothis obsoleta Fab.) was reported as damaging corn in fields 
in Virginia, Nebraska, Missouri, Texas, New }.lfexico, Arizona, Oklahoma, KansaR, 
Wyoming, and 11innesota, and as attacking the heads of sorghum in Georgia and 
Arkansas. 
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Damage by white grubs (Lachnosterna spp.) was reported from 1-lartinsville, Ind., 
Mendon, Mich., and parts of Kansas. 

The elephant bug (Lixus mucidus Lee.) was repo:ted as destroying corn in ihe 
neighborhood of Kaw City, Kans. 

A cutworm, Prodenia ornithogalli Guen., damaged corn in early June in South 
Carolina. 

A common billbug, Sphenophorus cariosus Oliv., was found destroying corn iu South 
Carolina. 

The adults of Diabrotica balteata Lee. fed upon the leaves of young corn at 11er-
cedes, Tex., in the spring. 

The sorghum midge ( Contarinia sorghicola Coq.), a minute insect, destroyed the seed 
of sweet sorghum in the Gulf States. It hM been reared from sorghum seed from 
North Carolina to central Texas, and north to northern Kansas. So far it has not been 
observed west of the one hundredth meridian. 

Nigetia sorghiella Riley breeds in the heads of sorghum from Virginia to San Antonio, 
Tex. 

A thrips, Limothrips avenre Binds, injured unripe grains of oats in "h-iaryland. 
The larva of a fly, Ceratomyza dorsalis Loew, destroyed young rye in Georgia in April. 
A small beetle, Mordellistena ustulata Lee., breeds in the lower part of the stems of 

timothy, from which adults have been reared in Indiana, Ohio, and Tennessee. 
The larva of a beetle, Eleodes sp., destroyed gro\ving wheat 1n Kansas in October. 
The corn leaf-aphis (Aphis maidis Fitch) attacked fall-sown barley in late fall and 

early winter in South Carolina, and the winter was pa6Sed by the insect on the plants 
in the field. 

The larvre of a crane fly ( Tipula simplex Doane) were very destructive to grass and 
growing grain in Califo1nia, reports having been received or serious damage, mostly 
confined to the central portion of the State. 

The cattle ranges of northeastern New Mexico are being seriously ravaged by the 
caterpillar of a large moth (Hemileuca hualapai Neum.). The most serious damage is 
being done between Springer, Raton, and the Rocky Mountains. Over whole square 
miles the grass was eaten and the ground left as bare as though burned over bv fire. 

The cowpea-pod weevil ( Chalcodermus reneus Boh.) attacks and destroys peas in tho 
pods. The egg is deposited in a small cavity made in the pod and the young larva 
makes its way to the unripe pea and destroys it. On becoming full grown it descends 
to the ground and transforms to the adult insect. 

The common ,vhite ant (Termesflavipes Koll.) was observed attacking cowpeas in 
patches in South Carolina. 

Considerable injury was done to cowpeas in Indiana by a red mite ( Tetranychus 
bimaculatus Harv.). 

A thrips attacked young leaves of cowpea and did some injury in Virginia. 

I NSECTS INJURIOUS TO TRUCK CROPS. 

Of insects injurious during the calendar year 1908 aphides were prominent, and 
among these, the pea, spinach, and cabbage aphides were most destructive; the 
imported pea moth made its first destructive appearance in the United States; the 
hop flea-beetle bas become a pest of great importance in British Columbia near the 
United States boundary line; and the horse-radish flea-beetle, an imported species, 
ha'9 just become a pest in America. The melon and pickle worms were unusually 
destructive, and the strawberry weevil caused serious losses in North Carolina. 

The common asparagus beetle ( Crioceris asparagi L.) was one of the most injurious 
insects of the season. Complaints were received from portions of 1,fassacbusetts, 
New York, New Jersey, Pennsylvania, O1?,io, 11ichigan, 1,faryland, ,·irginia, and 
the District of Columbia, and the species was ascertained to be permanently located 
in new localities in California. It was particularly troublesome in 1-Iaryland. 

The asparagus miner (.,Jgromyza s-impTcx Loew) was exceedingly destructive in 
eastern Massachusetts and less so in the vicinities of the District of Columbia and of 
Portsmouth, , , a. 

Bean and pea weevils were frequently reported in importat~ons from abro_ad. Seed 
cowpeas were less injured about Norfolk and northward than 1n many previous years. 
1fany complaints of the bean weevil (Bruchus obtectus- Say) were rece1~ed from New 
York westward to \Visconsin and Nebraska and southward to South Carolina, ,Arkansas, 
and TexM. The pea weevil ( Bruchu8 pi.sorum L. ) '\\"aa especial~y bad in_ both 11ichigan 
and Connecticut. }.,fany ioq uiries were made for better remedies for this class of pesta. 

The bean aph.is (Aphi.s rumici_s L.) caused inj~y t~ beaf!-S in_ 1-fassachusetis and 
Wisconsin; to celery, ~orse radISh, and strawberries m California; and to rhubarb, 
beets, and broad beans m New Jersey. 
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The bean leaf-beetle ( Cerotoma trifurcata Forst.) was very injurious to Lima and 
string beans in different localities in New York, New Jersey, Virginia, and the Dis
trict of Columbia. 

The pea aphis (Jlacrosiphum pisi Kalt. ) was more injurious than for many seasons. 
Complaints were made of ravages in New York, and especially on Lon~ Island, in 
!)faryland, Virginia, and Pennsylvania, extending to Canada and California. In 
New Hampshire early peas were destroyed, while in the Norfolk region injury was 
to late :peas. 

The 1ID.ported pea moth (Enarmonia [Semasia] nigricana Steph.) was injurious to 
peas at Charlevoix, ?Ylich., this being the first record of injury in the United States. 

The sugar-beet webworm (Loxostege sticticalis L. ) was injurious in the vicinity of 
Longmont and Denver, Colo .. and Hamilton City, Cal. 

The southern beet webworm (Pachyzancla bipunctalis Fab.) was observed injuring 
beets and spinach in southern Texas. 

The beet army worm ( Caradrina exigua Hbn. ) came under observation as a pest 
on sugar beet, alfalfa, and peaa in California; it also did injury to eucalyptus. In 
Utah it was injurious to sugar beet. 

The hop flea-beetle (Psylliodes punctulata Melsh. ), a common beet pest, was more 
injurious than before reported. In British Columbia injury extended to near the 
United States boundary line, hop-growers suffering a cash loss estimated at $125,000 
in the Chilliwack and Agassiz Valley region alone. 

The zebra caterpillar ()Iamestra picta Harr.) was injurious to sugar beet and various 
truck crops in portions of California, as also in Wisconsin and Illinois. 

The pale-striped flea-beetle (Systena blanda Melsh.) did considerable damage to 
sugar beets in southern California. 

A flea-beetle, Ch~tocnema ectypa Horn, was observed attacking cantaloupe, but 
was more abundant on com and other cereals. It was also found and collected in 
some numbers on sugar beet, and when abundant it is evidently a somewhat general 
feeder. Its"range extends from California to Texas. 

A tenebrionid beetle, Blapstinus brevicollis Lee., with related species, was the sub
ject of complaint from sugar-beet growers in portions of California and Colorado, and 
was also found attacking horse radish, grapes, and dried fruits in California. 

The beet leaf-miner (P egomya vicina Lintn.) was quite abundant on sugar and table 
beets and spinach generally thl'oughout southern California. 

The flavescent leafhopper (Empoasca flavescens Fab.) was injurious to sugar beet 
in California. Else,vhere it appeared unusually rare. 

The beet root-aphis ( Tychea brevicorn1".s Hart) was abundant at the roots of lettuce 
in northern New J ersey and came under observation on the roots of mustard in 
southern California. 

The imported cabbage worm (Pontia rap:e L.) was locally troublesome from Maine 
to New York, westward to California, and southward to Tennessee. 

The cabbage looper (Autographa brassiere Riley) was more abundant and injurious 
than for several seasons in certain localities. It did the usual amount of damage to 
cabbage and other cole crops in the truck-growing regions of Virginia, Tennessee, 
South Carolina, and Florida. It was also injurious to spinach and lettuce in Texas, 
and was moderately injurious on spinach and lettuce in other regions, including 
portions of ~!aryland, Virginia, and California. 

The imported cabbage webworm (Hellula undalis Fab. ) was noticed in southern 
California, southern Texas, and 1'1ississippi. · 

The diamond-back moth (Plutella maculipennis Curt.) attracted more attention 
than for many years, injury being chiefly to cabbage in Georgia, Florida, Texas, New 
11exico, Virginia, Tennessee,. New York, and California. 

The cross-striped cabbage worm (Everge.stis rimosalis Guen.) was injurious in Ten
nessee and "\' irg1nia. 

The cabbage aphis (Aphis brassicce L.) was one of the worst pests of the year. It 
was particularly destructive in the Norfolk trucking region, as elsewhere in Virginia, 
its range of destructiveness extending to Florida and Texas in the South and west
ward to southern California. It was also injurious northward in New York, New 
J ersey, Ohio, and Canada. 

The cabbage or radish maggot (Pegomya brassiere Bouche) was injurious in Massa
chusetts, New Jersey, Pennsylvania, Ohio, Indiana, Michigan, Iowa, Wisconsin, 
North Dakota, West Virginia, and Vermont. Some injury was reported in Canada. 

The harlequin cabbage bug (Murgantia histrionica Hahn) was injurious locally in 
Virginia, and became niore abundant near the District of Columbia than for many 
years. It was also the subject of complaint in Missouri, Alabama, and California. 

The striped turnip flea-beetle (Phyllotreta vittata Fab.) was destructive to turnip, 
cabbage, or radish, according to the crop grown. in eastern Massachusetts, Pennsyl
vania, the District of Columbia, and Canada. 
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1:he wes~rn cabbage flea-beetle (Phyllotreta pusilla Horn) was very destructive to 
rad1~h, turrup, cabbage, and some other truck crops in Oklahoma Texas and New 
Mexico. The re~ated Phyllotreta albionica Lee., was associated with it in Texas . 
. Th~ horse-radlS~ fle3:-beetle {Phyllotreta armoraci~ Ko~h) ,vas reported very inju

rious 1or the first time 1n America at Glencoe, Ill., 1n which State it has been estab
lished since 1893. 

As 1908 w3:s an "aphis vear," the melon aphis (Aphis gosmJpii Glov.) ,vas, with the 
cabbage aphIS, one of the most. troublesome of the season, injuries extending from 
Massachusett.s southward to Florida and Texas and westward throu<>'h Illinois 11ic:hi
gan, and Iowa to California. Injury, as usual in aphis years, was particularly bad in 
Nebraska. 

The striped cucumber beetle (Diabrotica vittata Fab. ) was the subject of the usual 
complaint.a practically throughout the country. 

The squash-vine borer (Melittia satyriniformis Hbn.) was more destructive than for 
several seasons, its ravages being "f)articularly severe in Massachusett.s Connecticut, 
New York, New J ersey, and Illinois. ' 
. The squash bug (Anasa tristis De G.) ,vas about normally inJurious. R eports of 
u1jury were made from Connecticut westward through Pennsylvania, Ohio, Illinois, 
and Michigan to \Visconsin, and southward to New Jersey and 11issouri. 

The ~elon and pickle worms (Diapha7J,ia spp.) wer~ unusually abundant and 
destructive to cucumbers and cantelouyes 1n South Carolina, Georgia, Alabama, Mis
sissippi)..Arkansas, and Tennessee, butd1d not attract attention in their northern range. 

The volorado potato beetle (Leptinotarsa 10-lineata Say) was injurious locally. It 
·was particularly troublesome in New York and Virginia and locally in New Jersey, 
Pennsylvania, Illinois, Mississippi, South Carolina, 11issouri, Iowa, \Yisconsin, Indi
ana, and Vermont. 

The potato flea-beetle (Epitrix cucumeris Harr. ) was a veritable pest in many regions. 
It was J?articu larly abundant in New York, Pennsylvania, llfaryland, Vir~1nia, IJli
nois, MISsouri, and Canada, attacking potato, tomato, and eggplant. Owing to dry 
weather the attacks of this species caused serious injury, the leaves of potato turning 
brown and dying. The eggplant flea-beetle (Epitrix juscula Cr. ) was injurious in 
~Iissouri, Illinois, Maryland, Virginia, and the District of Columbia. The tobacco 
flea-beetle (Epitrix parwla Fab.) was injurious to potatoes in Texas and California. 

The potato tuber ,vorm (Phthorim:ra operculella Zell.) continues destructive in Cali
fornia. 

The tomato worms (Phlegethontius quinquema<:ulata Haw. and P. sexta Joh. ) were the 
subject of complaint in New Jersey, the District of Columbia, Missouri , and California. 

The potato stalk weevil ( Tru:hobaris trinotata Say) was troublesome in Pennsylvania, 
New Jersey, and in Virginia near the District of Columbia. 

The sweet-potato root-borer or weevil ( Cy las jormicaritts Fab.) was reported to do 
quite extensive injury in Louisiana and more moderate injury in Texas and Florida. 

The garden webworm (Loxostege similalis Guen.) was destructive to lettuce at Nor
folk , Va. 

The onion thrips (Thrips tabaciLind.)was very injurious to onion in Nebraska and 
generally in Texas, California, Florida, and for the first time in l'ecent years in the 
District of Columbia and the Norfolk region of , rirginia; it also injured hothouse 
cucumbers and other plants. 

The onion maggot (Pegomya cepetorum llleade) was less injurious than in some other 
years but was troublesome in parts of New J ersey, Pennsylvania, Indiana, and Illinois. 

Tb~ seed-corn maggot (Pegomyafusciceps Zett.) was injw·ious to beans in Genesee 
County, Mich.; to lettuce in New Jersey; to beans and cabbage in the Norfolk, Va., 
region, and in Texas; and to beans in the Pacific C(!ast region. . . . 

The spinach aphis or "green fly " ( Jfyzus persicae Sulz. [Rhopalosiphum dianthi 
SchrankJ), which came into prominence as a spinach pest in the trucking_ region ?f 
tidewater Virginia in 1907, continued on spinach until it was picked for shipmen~ In 
F ebruary, 1908. Injury was very severe t? t1?Js, one of th~ staple c_rops of ~bat region, 
about 1 000 acres being affected. After picking, the species practically disappeared, 
tut by 

1
the following October it became abun~~nt ?n kale an~, ~o ~ less_ extent, on 

cabbage near Portsmouth, Va. In other locaht1es It was also 1nJur1ous; 1n Texas. to 
turnip eggplant, and pepper. It also injuriously affected cabbage, potato, turn1J?, 
and other plants in the District of Columbia, both in the field and under glass; and it 
caused complaint because of it.a ravages on spinach on Long Island, potato at \Yater
town, N. Y., cabbage in Ohio, and sugar beet in Utah. 

The western t,velve-spotted cucumber beetle (Diabrotica soror Lee.) always a pest 
in the P acific coast region , was injurious to melons, sugar beet, beans, potato, sweet 
corn, peanut.a, and to various garden crops in California. 
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The common stalk borer (Papaipema nitela Gn.) was more injurious than during the 
two {>revious years to various vegetable and flower gardens in the District of Columbia, 
Vfrg1nia, !.Iaryland, New J ersey, P ennsylvaina, and Ohio. 

The green clover worm (Plathypena scabra Fab.) was injurious to beans and straw
berries in the Norfolk region of Virginia, to strawberries in Maryland, and to beans in 
1fassach usetts. 

The celery or greenhouse leaf-tyer (Phlyct:eniaje:rrugalis Hbn.) was troublesome as 
usual in greenhouses in the District of Columbia. I t was destructive at Adrian, Mich.; 
to sweet pea, chrysanthemum, and carnations at Akron, N. Y.; to celery and lettuce 
in California; and to spinach in Texas. 

Injury by the corn-ear worm (Heliothis obsoleta Fab.) was reported to sweet corn, 
beans, tomatoes, spinach, and ornamentals, chiefly on Long Island, in Texas, Cali
fornia, Alabama, Georgia, Maryland, Arkansas, Nebraska, and New Mexico. Never-
theless, this was scarcely a corn-ear worm year. . 

The tarnished plant-bu~ (Lygus pratensis L.) was injurious to Lima beans in Penn
sylvania, to celery in Illinois, and to kale and chrysanthemum in the District of 
Columbia. 

The corn delphax (Peregrinus [Delphax] maidis Ashm.) was injurious to sweet corn 
in southern Texas. 

The viridescent leafhopper (Empoasca viridescens Walsh) continues to attract atten
tion by its injuries to sugar beet, potato, sweet potato, celery, peanuts, and squash in 
California, to potato in New York, and to various truck crops 1n southern Texas. 

The currant leafhopper (Empoasca mali Le B.) was injurious to potato and beans in 
New J ersey and to shade trees in the District of Columbia. 

The garden fl.ea-hopper (Ralticus uhleri Giard) was more or less injurious to cucum
ber, squash, and beans in New J ersey; to beans in the District of Columbia, and to 
lettuce and sweet potato in the trucking region of Norfolk, Va. 

The corn root-aphis (Aphis maidi-radicis Forbes) has apparently acquired new food 
habits, being reported during the year on pumpkin, cottont.... orange, artichoke, straw
berry, and ornamental composites. Injury extended from 1~hode Island westward to 
I llinois and southward to lviaryland, West Virginia, and North Carolina. 

The changa (Scapteriscus didactylus Latr.), a mole-cricket, was destructive in por
tions of Georgia to turnips, cabbage, corn, and on lawns and to general crops. 

The green plant-bu~ (Nezara hilaris Say) was injurious to Lima beans in the District 
of Columbia and Virginia, to cabbage in southern Louisiana, and to corn at Kirkland, 
Ariz. 

Cutworms ,vere more injurious locally than in some seasons, but no ,videspread out
breaks were reported. The variegated cutworm (Peridroma margaritosa Haw.) was 
moderately abundant in portions of Virginia and Texas. The black cutworm (Agrotis 
ypsilon Rott.) was injurious to cabbage, onions, and other truck crops in southern 
Texas. 

The granulated cutworm (Feltia annexa Tr.) was injurious to various truck crops in 
Florida and in southern Texas. The shagreened cutworm (Feltia malefida Gn.) was 
injurious to potato and cabbage at Corpus Christi and Brownsville, Tex. 

Blistel' beetles were hardly as injurious as in many :{>revious years. The three-lined 
blister beetle (Epicauta lemniscata Fab.) was injurious to tomato and cabbage in 
Arkansas. The striped blister beetle (E. vittata Fab.) was troublesome on various 
truck crops in Maryland, Virginia, and the District of Columbia. The margined 
blister beetle (E. marginata Fab.) was abundant, doing particular damage to potato

1 tomato, cabbage, and pumpkin 1n portions of New Jersey, Virginia, Missouri, ana 
Arkansas. 

The past season was scarcely a white-grub year, yet a moderate number of injuries 
~~re _reported. The larva of the rugose JW?e be<::tle. (Lachnosterna rugosa Mels.) was 
1nJur1ous to sugar beet, potato, and grass 10 Illinois What 1s probably the same 
species injured su~r beet in Michigan. Others were destructive to potato in North 
Carolina and Mississippi, to raspberry in the District of Columbia, to sugar beet and 
strawberry in California, to strawberry in Washington, to various t ruck and garden 
crops in Maine and Maryland, and to pecan in Florida. 

Vlireworms ,vere exceedingly abundant and troublesome generally, from Vermont 
and Virginia westward through the northern tier oi States to Washmgton and Cali
fornia. They were also the subject of complaint in Virginia, Texrui, South Carolina, 
New Mexico, and Nova Scotia. They attacked all kinds of vegetables, including celery, 
peans, sugar beet, potato, lettuce, sweet corn, turnip, and peanuts, and were injurious 
lll greenhouses. 

The strawberry weevil (Anthonomus signatus Say) caused much injurv in the neigh
borhood of Grists, N. C.i the estimate being 50 per cent of the strawb~rry crop, or a 
cash loss of $700,000. I t also caused damage in Connecticut and Michigan. 
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. The strawberry crown girdler (Otiorhynchus ovatus L.) was injurious to strawberry 
m the Hood River region of Oregon and in the vicinity of Columbus Kans. 

The strawberry root-a.phis (Aphisforbesii Weed?) was reported inj~rious at Norfolk 
and Blacksburg, Va., in northern Ohio, and in the vicinity of Fort Wayne Ind. but 
the species was not positively identified. ' ' 

A strawberry root-worm, Typophorus canellus Fab., was injurious to strawberry at 
Chattanooga, '£eon., and Norfolk, Va. 

The raspberry cane-borer (Oberea bimaculata 01.) was injurious to raspberry in the 
vicinity of Utica, N. Y. 

The raspberry blossom beetle (Byturus unicolm Say) was very injurious to rasp
berries in northern Ohio and at 1Ianchester, Iowa. 

INSECTS IN.JURIOUS TO FORESTS AND FOREST PRODUCTS. 

The Black Hills beetle (Dendroctonus ponderosre Hopk.) continued its depredatione 
in the Rocky Mountain regions. Extensive damage to yellow pine was reported 
from most of the National Forests of Colorado, Utah, and northern Arizona. A care
ful examination of twelve of the eighteen National Forests in Colorado showed that 
the amount of insect-killed yellow pine varied from 3 to 20 per cent, or an average of 
8 per cent. 

The mountain pine beetle (Dendroctonus monticolre Hopk.) killed a large amount of 
lodgepole pine in Wyoming, northeastern Oregon, and California, western white pine 
,n northern and central Idaho, and yellow pine and sugar pine in California. 

The destructive pine beetle (Dendroctonusjrontalis Zimm.) is still actively at work 
Ita. the Southern States. A large number of loblolly pines at Virginia Beach, Va., 
were killed by this beetle in 1907 and 1908. 

A newly discovered bark beetle, the Jeffrey pine beetle (Dendroctonus jeffreyi Hopk.), 
committed extensive depredations on th-: Jeffrey pine and yellow pine in the Sierra 
Nevada region of California and Nevada. 

The Douglas fir beetle (Dendroctonus pseudotsugre Ropk.) caused serious damage to 
the Douglas fir over the entire Rocky 1Iountain region. it was reported from };lon
tana to Arizona. The amount of insect-killed Douglas fir in eleven of the eighteen 
National Forests of Colorado varied from 2 to 15 per cent, with an average of 6 per 
cent. 

The En°elmann spruce beetle (Dendroctonus engelmanni H opk.) proved a serious 
enemy of the Engelmann spruce in Colorado and New 1Iexico. A careiul examination 
of twelve of the eighteen National Forests of Colorado showed that the insect-killed 
Engelmann spruce varied from 4 to 12 per cent, or an average of 7 per cent. 

The southern pine sawyer (Jfonohammus titillator Fab.) was very destructive to 
storm-felled pine timber in the Southern States. iiost of the sapwood is riddled by 
the larval mines, which reduces the value of the timber about 25 per cent. It is esti
mated on good authority that the reduction in value of the storm-felled timber in 
Mississippi, Louisiana, and Arkansas to be charged to this insect amounts to $6,000,000. 

Severe damage to :fire-killed Douglas fir timber by borers (Cerambycidre) was 
reported from Clark County, \\'ash. One company abandoned ten sections because the 
insect injury reduced the amount cut from 30,000 feet B. 111. to the acre to 15,000 feet 
B. M., which made logging unprofitable. This injury thus caused a total loss of 
192,000,000 board feet, or a net loss to the company of 96,000,000 feet. The 
192,000,000 feet, at a stumpage value of $2.50 per 1,000 feet B. 11,f., would mean a 
total loss of $480,000. 

The two-lined chestnut borer (Agrilus bilineatus Weber) is still intimately associated 
with, and probably causes the dying of the chestnut trees which is so common through
out the 1¥Iiddle Atlantic States. 

The fir bark maggot ( Cheilosia hoodiana Bigot) was found to cause a serious defect 
(check) in the othermse valuable timber of the red fir (Abies magnifica Murray) in the 
mountains of northern California. 

Borers (P tinidre, Scolytidre, Cerambycidre, and Buprestidre) were reported as very 
destructive to rustic houses in California and the New England States. 

Powder-post beetles (Lyctus spp. and Sinoxylon spp.) continue to cause serious 
injury to seasoned hardwood products. Extensive experiments for determining the 
best methods for the control of these insects have been undertaken by a large manu
facturing company in cooperation with the Branch of Forest Insect Investigations 
of the Bureau of Entomology. 

The pine butterfly (Neophasia menapia Felder) defoliated large areas of yellow pine 
in the Chelan, Colville, and Wenatchee National Forests of northeastern ,vashington 
and in Klickitat County, southern Washington. In many places the trees were 
entirely defoliated and in others the foliage turned brown. 
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Extensive defoliations of the beech, maple, birch, and other hardwood trees by 
several caterpillars, the most important of which was lleterocampa guttivitta Walker, 
were observed and reported from the northern New England States. 

The larch sawfly (Holcocneme r Nematus] erichsonii Hartig) continued to be abundant 
and destructive to the larch in the upper peninsula of 1Iichigan, and was reported as 
injurious from Wisconsin. 

The fir sawfly (Lophyrus 11bietis Harris) defoliated much of the balsam fir on the 
islands and mainland along the coast of 1viaine. 

The cedar tineid (Argyresthia [Bucculatrix] thuiella Pack.) has proven to be a 
serious enemy of the arborvitre in the 1-fiddle Atlantic States. It mines the leaves, 
which causes them to tum brown and gives the tree a sickly and unsightly appearance. 

The pine bark-louse ( Chermes pinicorticis Fitch) was found to be commonly asso
ciated with and evidently causes a considerable percentage of the white-pine twig 
blight which has been so prevalent in the New England States the past year. The 
spruce gall lice (undoubtedly several species of Chermes) have attracted more than 
usual attention and caused inquiries from nearly all of the forested regions of the 
United States because of the unsightly galls on the twigs of the various species of 
spruce. 

The Douglas :fir cone moth ( Cydia pseudotsugana Kearfott) wa-s reported as causing 
serious damage to the seed in the cones of the Douglas fir in Montana, while the same, 
or a similar species, was very destructive to the seed in the cones of the Engelmann 
spruce in Colorado. Another unidentified species was equally as destructive to the 
seed in the cones of the western yellow pine. 

DECIDUOUS FRUIT INSECTS. 

The season of 1908 has not varied much from preceding years in respect to insect 
depredations on various orchard and vineyard crops. 1-Iost of the important orchard 
pests have been in evidence and have caused about the usual loss. A gradual increase 
is to be noted from year to year in the adoption by orchardists of the recommendations 
made by the Bureau of Entomology and the experiment stations for the control of the 
more troublesome species, and a greater thoroughness in spraying is resulting in an 
increased percentage of pPrfeC't fruit. 

The codling moth (Carpocapsa pomonella L.), as in former years, was generally 
present in orchards, exacting the usual toll from frui t growers. Complaint of serious 
injury to pears was made from New 1fexico and also from California. Notable results 
are reported in the control of this pest from the Pacific Northwest by the so-called 
''one-spray" method, which consists in the application of an excessive amount of the 
arsenical spray to the trees shortly after the petals have fallen, using a coarse nozzle 
with crook and very high pressure. This method has not yet been sufficiently tested 
in the East to determine its applicability for that region, where the arsenical is usually 
applied with Bordeaux mixture, effecting a combination treatment for insects and 
fungous diseases. 

The lesser apple worm (Enarmonia prunivora Walsh) was much in evidence in 
Arkansas and :tiilissouri, and was the subject of inquiry from New York State and 
Canada. 

Argyresthia conjugella Zell., known for some years in British Columbia, has been 
found to have gained a foothold in Washington State, and was the subject of a limited 
investigation by the Bureau of Entomology during the summer of 1908. The larvre 
bore into apples, plums, etc., and in infested orchards the loss occasioned may be 
quite extensive. 

Epinotia pyricolana Murtf. was quite abundant in apple orchards around Siloam 
Springs, Ark., during the summer of 1908, the larvre boring into the shoots of young 
trees and the water sprouts of older trees. Later in the season, when the shoots had 
become hard, the fruits were attacked, the larvre injuring them in much the same 
way as the lesser apple ,vorm. 

The spring canker-worm (Paleacrita vernata Peck) was abundant in apple orchards 
in Arkansas, Missouri, Nebraska, and northern Virginia. The fall canker-worm 
(Alsophila pometaria Harr.) was unusually prevalent in the New England States, 
especially in Connecticut, infesting orchard, shade, and woodland trees. 

The pear thrips (Euthrips pyri Daniel) was again quite destructive to prunes, pears, 
cherries, etc., in orchards in the San Francisco Bay region, in California, the loss 
being estimated at from one-half to three-quarters of a million dollars. This insect 
has continued to spread, and its ravages have occasioned much alarm and comment 
among orchardists. Experiments by the Bureau of Entomology in the fall of 1908 
and the spring of 1909 show that the insect may be controlled in two practical ways, 
namely, by thorough plowing and cross plowing of infested orchards during October 
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and November, when the insect is in the pupal stage in the soil; and by the de
struction of adults and larvre on the trees by spraying. The pear thrips 1s not yet 
known outside of the San Francisco Bay region, in California, its reported occurrence 
in the Auburn and New Castle fruit districts, in that State, not having been verified. 

The pear-leaf blister mite (Eriophyes pyri [Pagenst.] Nal.) continued much in evi
dence in apple orchards in western New York State, where it has been investigated by 
the Geneva Agricultural Experiment Station. About the usual amount of complaint 
was received from pear growers in various parts of the country. 

Orchard scale insects have been complained of about as in former years. The 
San Jose or Chinese scale (Aspidiotus perniciosus Comst.) has now in most sections 
become merely one of those orchard pests whose control must be enforced from year 
to year. The presence of the scale has been discovered in Iowa, and its increasing 
spread in Arkansas and its occurrence in Kansa6 and Oklahoma have led these States 
to undertake active measures to restrict its distribution and to insw·e its control 
where already established. . 

During the past two or three years the brown apricot scale (Eulecanium 'Rcrsi.cre Fab.) 
has become quite abundant in apricot and prune orchards in the Santa Clara Valley, 
in California, and in many orchards by~ midsummer the foliage and fruit are well 
E'oated with the exuding honeydew. Experiments with various sprays n.re under 
way by the Bureau of Entomology in orchards in the Santa Clara Valley. 

The grape scale (Aspidiotus uvre Comst.) has been rather more in evidence than in 
former years and complaint of serious injury has been received from Arkansas. How
ever, the usual practice of pruning off grape canes each year will doubtless serve to 
keep this species always well in check. 

The orange thrips (Euthrips citri Moulton), an additional orange pest, has recently 
come into prominence in California in the :f>ortervjlle orange district, and it has also 
been reported from the orange-growing region of Arizona. A special investigation 
of this species is under way by the Bureau of Entomology. 

The peach-tree borer (Sanninoidea exitiosa Say) has been the subject of the usual 
amount of complaint, particularly from peach growers who have recently gone into 
the business and who have not become acquainted with this universal peach enemy 
and with the methods for its control. 

The plum curculio ( Conotrachelus nenuphar Hbst.) has varied considerably in 
abundance in various parts of the country. In certain Georgia peach orchards badly 
infested during the season of 1907 the insect was practically absent in 1908, possibly 
due to the increase of its parasitic enemies. 

The saddled prominent(Heterocampa guttivitta ,,·alk ) during the past two or three 
years has been unusually abundant in the New England States, defoliating apple 
orchards. 

The rose-chafer (Macrodactylus subspinosus Fab. ), in the environs of Washington, 
has been unusually abundant, and it was very tlestructive to grapes in Van Buren 
County, Mich., and also in New Jersey, especially in the vicinity of Vineland. 

The grape root-worm (Fidiaviticida Walsh) continues to be a pei-tof much importance 
in the Ene and Chautauqua ~rape bel ts. The experiments and demonstrations in 
~praying and renovation of inJured vineyards by the Bureau of Entomology are still 
inTprogress. bl b d ( r, ~•,3 • • h .. Sli ) h ·1 1 . he grape ossom u -gnat ve(;womy_ia JO nson11, ng. , w 1 e more or ess 1n 
evidence most years in vineyards ln the Erie and Chautauqua grape belt8, attracted 
particular attention in the spring of 1908 by reason of its abundance in a small vine
yard near Fredonia, N. Y. A large percentage of the blossoms of the 11oore Early 
grape in the infested vineyard was destroyed. 

The grape plume moth (Ox-yptilus periscelidactylus Fitch) continues apparently 
rather abundant in portions of the New England States, as occasional complaint of 
its injuries were received from .Massachusetts and Connecticut. 

The vine-hopper( Typhlo<:lfba comes Say) was abundant in vineyards in the Chau
tauqua and Erie grape belts and was complained of by California vineyardists. In 
the latter State it has been recently investigated by the California State Agricultural 
Experiment Station. 

The tussock moth (Hemerocampa leucostigma S. & A.) was particularl:y abundant 
in western New York and occasioned important injury to appl~s, esp~c1ally _in the 
vicinity o. f Lockport. The larvoo fed upon t~e fohage and f~u1t. This_ species bas 
been well investigated by the New York Agricultural Expenment Station. 

The cranberry fruit worm (J_Jin~ola ~accini~Riley) has prove~ to be the }DOst imp_or
tant insect enemy of cranbernes 10 \V1scona1n, and has been _g1ven especial attention 
in the investigation of cranberry insects by the Bureau of Entomology. Results of 
experiments indicate the efficiency of applications of arsenical sprays, a large per 
centage of the crop being protected by two timely applications. 
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The currant fruit-fly (Epochra canadensis Loew) has b een the subject of several 
complaints, notably from ~faine, Montana, South Dakota, and California. 

Systena collaris Cr. ,vas received from Texas in April, and was reported as devouring 
the leaves of peach trees. 

Pomphopcea renea Say was received from Texas, and was reported as feeding upon 
peach blossoms and foliage. 

llaltica carinata Germ. was enormously abundant in vineyards in the vicinity of 
Cucamonga, Cal., in late April, in company with Ulus crassus Lee. 

Colaspidia varicolor Cr. was received from Auburn, Cal. , in J une, where it was 
feeding on the foliage of plum, and to a less. extent upon the young shoots. 

I NSECTS INJURI OUS TO CITRUS FRUITS. 

The citrus white fly (Aleyrodes citri R . & H.) was unUBually destructive in Florida. 
It has spread into previously uninfested sections, its ,vork being more marked than in 
former years. It is also attracting great attention in the citrus belt of southern Texas, 
where growers are actively agitating eradication. Two forms of white fly were common, 
the second species being commonly known as the "smoky winged" (A. nubijera 
Berger). The latter has a more distinctive distribution. 

The principal scale-insect pests on citrus fruits in the Gulf 1·egion were the purple 
scale (Lepidosaphes beckii Newm.), the long scale (Lepidosaphes glove-rii Pack.), and 
the Florida red scale (Chrysomphalus ficus Ashm.). I njury by these forms ,vas 
estimated at about 5 per cent. Where spraying or fumigation and other protective 
measures are not adopted much injury is apt to result from the attacks of any of these 
pests. During 1908 the purple scale occasioned severe loss as a secondary result of 
the weakening of citrus trees by the white fly, A. citri. 

The guaYa cottony scale (Pulvinari,a psidii Mask.), a serious pest in the Oriental 
regions on a wide range of food plants, has appeared in Florida, and in the future 
will no doubt prove to be a pest of considerable importance. 

A large green pentatomid bug (Loxajlavicollis Dru.) was reported in va"8t numbers 
on pomelo or gra.pe-fruit trees near Miami, Fla. It injures the young foliage by 
sucking the sap, causing the leaves to turn black and fall. 

INSECTS I NJURIOUS TO SHADE TREES. 

The white-marked tussock moth (Hemerocampa leucostigma S. & A.) was scarcely 
a pest during the season, yet a few inquiries were made in regard to it. These came 
from isolated localities in New York, westward to Iowa, and were chiefly of the same 
nature-requests for the destruction of the insect and advice as to remedies. 

The fall webworm (Hyphantria cunea Dru.) did not attract much attention from its 
injuries to shade trees, the year being a very exceptional one. 

The bagworm ( Thyruiopteryx ephemerreformis Haw.) was nearly as ipjurious as in 
1907. Complaints were made of its rava.ges on cedar, arborvitre, ornamental, and 
other trees in Pennsylvania, Virginia, Indiana, Alabama, South Carolina, and Texas. 

The elm leaf-beetle (Galerucella luteola Miill.) was, all things considered, the worst 
shade-tree pest of the year. It was particularly injurious in portions of New York, 
Connecticut, and New Jersey, as also at Durham, N. C. Injury in the District of 
Columbia, which was once very severe, ,vas confined to one small grove of European 
elms. 

The catalpa mid~e ( Cecidomyia catalpre Comet.) was injurious to the foliage, terminal 
buds, and seed poas of catalpa in Ohio, where it was studied. 

The green-striped maple worm (Anisota rubicunda Fab.) was one of the most injuri
ous shade-tree pests of the seaaon, stripping the leaves of maple, beech, and forest trees 
in various localities. I t was particularly troublesome in Maine and New Hamp
shire, as also in West Virginia and Pennsylvania. 

The hickory tiger moth (Halisidota caryre Harr.) was destructive in portions of New 
York, New Jersey, and New Hampshire. 

The black ,valnut caterpillar (Datana integerrima G. & R.) was very troublesome 
by the defoliation of walnut trees in the North, especially in Ohio, Iowa, Pennsyl
vania, and Virginia, and of pecans in Florida and Alabama. 

The prominent forest caterpillar (IIeterocampa guttivitta Walk.), although injurious 
chiefly to forest trees, also did some injury to shade trees, and especially to maple 
groves in northern Vermont. 

A sawfly (Euura salicis-nodus Walsh) was destructive to willow shoots gi;own for 
manufacture at Sheboygan, Wis. · 
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Th~ imported ,villow curculio ( Crypto_rhy_nchus lapathi L.) continues its ra_vag~ 
on w1llo,v, poplar, and cottonwood. In1uries were reported from new localities m 
Pennsylvania, lvfassachusetts, 1v1innesota, and Wisconsin. 

Reports.of injury to birch trees by the bronze birch borer (Agrilus anxius Gory) have 
been receiYed from new localities in Pennsylvania, Ohio, and Illinois. Probable 
injury was reported at Chicago to balm of Gilead. A related form (Agrilus sp.) ,vas 
implicated in attack to willow in California. 

The two-lined chestnut borer (Agrilus bilineatus Web.) was reported injurious to 
chestnut in New J ersey,1. to chestnut and chinquapin in Virginia, and to oak shade 
trees in the District of Columbia. 

The spurred poplar borer (Saperda calcarata Say) was injurious at Detroit, Mich., 
and Chicago, Ill. 

The elm-tree borer (Saperda tridentata Oliv.) was reported as a pest in portions of 
Missouri and 11ichigan. 

The ash or lilac borer (Podosesia syring:E Harr.) was injurious to ash in Massachusetts, 
Tennessee, Illinois, and Kansas. 

The sugar-maple borer (Plagionotus speciosus Say) was the subject of complaint in 
Maine, Connecticut, New York, and the mountainous region of Virginia. 

Aphides were quite abundant on many kinds of shade trees, the most troublesome 
being the box-elder a phis ( Chaitophorus negundinis Thor.), which threatened a serious 
outbreak in Kebraska. At \Yashington, D. 0., the tulip-tree aphis (Macrosiphum 
liriodendri Cook) defoliated the tulip poplars of the city streets and avenues. 

The canker-worms were re:ported injurious to basswood, beech, and birch in Ca.Lada. 
An insect of some,vhat similar habits to a canker-,vorm, Ennomos subsignarius 

Hbn., which was very troublesome in the United States, was the cause of considerable 
comment because of its abundance in Canada. 

INSECTS I NJURIOUS TO ORNAMENTAL PLANTS. 

The season of 1908 was a rose-chafer year. In addition to the injuries reported 
under "Deciduous fruit trees" the rose-chafer (Macrodactylus subspinosus Fab.) 
attracted much attention on account of its ravages on rose and other ornamentals in 
Pennsylvania, Long Island, New Jersey, Illinois, Maryland, and Connecticut. 

The rose leafhopper ( Typhlocyba rosre L.) was injurious from Canada sou th ward to 
the District of Columbia and westward to Indiana, Illinois, and ltfichigan. 

The rose slugs of three species were about as injurious as in previous years. 
The rose leaf-beetle (Nodonota puncticolli3 Say) was injurious to roses in the Dis

trict of Columbia and to Japanese chestnut at Stamford, Conn. 
The large rose aphis (Macrosiphumrosre L.) was, aa usual, abundant and troublesome 

in the District of Columbia, as also in Virginia, New York, Pennsylvania, and North 
Carolina. 

Fuller's rose beetle (Armigusfulleri Horn) appeared in greenhouses at Washington, 
D. C., injuring the leaves of blueberry. 

The strawberry thrips (Euthrips triti.ci Fitch) was the cause of serious trouble to 
chrysanthemums and roses at New Orleans, La., to roses in Maryland, and to straw
berry in Florida. 

The golden-glow aphis ( Macrosiphum rudbeckire Fitch) was unusually troublesome 
on rudbeckia, sunflower, and chrysanthemum. Reports of injury were received from 
New York, westward to Michi~n and southward to Texas, and also in California. 

The chrysanthemum aphis (Macrosiphum chrysanthemicola Wms. 1),fS.)was injurious 
to chrysanthemum in Virginia and South Carolina. 

The greenhouse red spider (Tetranych~ bi1naculatus Harv.) occasio~e~ ~uc~ com
plaint generally throughout the country 1n greenhouses. It was also 1n1unous in the 
field in the Gulf region, the injury being most noticeable on cucumber, beans, egg
plant, and ornamentals. At Washington, D. C., it caused damage to shade trees. 

The ~reenhouse thrips (Heliothrips hrernorrhoidal-is Bouche) was injurious to croton 
in Flonda and to fuchsia and fern in Southern California. 

Of the greenhouse white fly (Aleyrodes vaporariorum Westw.) more complaints than 
usual were received. 

The white ant ( Te:rmes flavipes Koll.) injuriously affected the stalks of geranium 
at Essex Falls, N. J. 

The fickle midge (Sciara inconstans Fitch) was reported injurious in ~eenhouses in 
Chicazo, Ill ., and in California. The related Sciara tritici was injurious in greenhouses 
in Ohio. . . . . 

The Florida fern caterpillar (Callopistria floridensis Guen.) has been inJunous m 
local greenhouses, one florist reporting damage to his ferns to ~e.e~tent of_$~,000. 

A species of aphis, A phis angelic:ae Koch(?), was concerned 1n mJury to ms at Santa 
Ana, Cal. , in December. 
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The argus tortoise beetle (Chelymorpha argus Licht.) was accused of playing havoc 
with morning-glory and moon-flower vines in western Texas, larvre and adults both 
being concerned in the attack. 

INSECTS INJ URIOUS TO PECAN. 

The pecan budworm (Proteopteryx deludana Clem.) was less destructive than for 
several seasons. At Dewitt, Ga., it is being successfully controlled by spraying with 
arsenate of lead. 

The pecan huskworm (Enannonia caryana Fitch) was the subject of complaint as a 
pecan pest in Texas, South Carolina, Louisiana, A1abama, and Georgia. 

The pecan webworm (Hyphantria textor Harr.) was injurious to pecan in Georgia, 
South Carolina, and Alabama. · 

The phylloxeras, Phylloxera cary::e-cauli-s Fitch, Ph. notabilis Perg., and Ph. per
nuiosa Perg., were the subject of complaint of injury to pecan in Mississippi, Georgia, 
and Texas. The first was also extremely abundant on hickory in New York and 
Pennsylvania. 

Among other pecan insects which came under observation, but which were respon
sible for only minor injury, were the walnut sphinx (Cressonia juglandis S. & A.) in 
Florida, Texas, and South Carolina, the pecan leaf-miner ( Coleophora cary::ejoliella 
Clem.) in Florida and Texas, and another leaf-miner (Lithocolletis cary1£joliella Clem.) 
in Alabama and Florida. 

The t,vig girdler (Oncideres cingulata Say) was the subject of many complaints of 
injury to pecan generally throughout the South, and to elm in Kansas. It was also 
accused of riddling persimmon, hickory, English walnut, and citran15e. 

The pecan weevil (Balaninus cary::e Horn) was injurious to pecan 1n Texas. 
The walnut curculio ( Conotrachelus .iuglandis Lee.), sometimes injurious to pecan, 

was injurious to the fruit of black walnut at Petersburg, Va. 

INSECTS INJURIOUS TO STORED PRODUCTS. 

Many complain ts of fl.our beetles in export flour and other cereals shipped to England 
and other European ports and Africa have been made, and an investigation shows that 
certain of these species have increased their range and one has appeared in this country 
for the first time. 

The rust-red fl.our beetle ( Triboliumferrugineum Fab.), which a decade ago was prac
tically a/est only in the Southern States, has been introduced farther northward in 
mills an warehouses, while the confused fl.our beetle ( Tribolium conjusum Duv.), 
the dominant species in the North, has found i ts way south,vard, so that both species 
are now apt to be found in almost any mills, especially from Illinois and Minnesota 
southward to Texas. in the principal grain-growing sections of the country. 

The broad-horned flour beetle (Gnathocerus cornutus Fab.) and the small-eyed fl.our 
beetle ( Crenocorse [Palorus] ratzeburgi Wissm.) have been reported in new localities in 
the section mentioned, and a species related to the latter, Crenocorse subdepressa Woll., 
has also been found in mills southward. 

A grain borer, Rhizopertha dominica Fab. (Dinoderus :pusillus), a species not hitherto 
known to be permanently established in this country, 1s now known to occur destruc
tively in the South, and is apt to be a pest of great importance because of its habit of 
boring through grain bags and even into wood, affording entrance for other injurious 
beetles which otherwise would not be able to attack the grain. 

The Mediterranean fl.our moth (Ephestia kuehniella Zell.), the worst mill pest on our 
continent, w~s the subject of much complaint from its injuries in flour mills in Kansas 
and to a lesser degree in Iowa, Minnesota, and California. In the last two States it 
has been permanently established for years and it has increased in destruc~veness in 
Kansas. It has become established the present year in the District of Columbia in a 
large bakery. There is evidence also of its presence in other ne,v localities. 

The square-necked grain beetle ( Cathartus gemellatus Duv.) which has not caused 
noticeable trouble in recent years, was accused of doing considerable injury to corn 
at San Antonio and was concerned in injury to corn in the ear at Brownsville, Tex. 

The foreign grain beetle ( Cathartus advena Walk.) came under observation in different 
localities in Kansa6 and Texas. 

The merchant grain beetle (Silvanus mercator Fauv.) was observed working in dried 
peanuts from Dayton, Ohio. 

The cigarette beetle (Lasiodenna serricorne Fab .) apparently increases in destructive
ness. Complaints of it in tobacco warehouses were some,vhat general, ½ut it attracted 
more attention in North Carolina, Florida, Pennsylvania, Ohio, Inctiana, and Io,va. 
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A mite (Carpoglyphus passularum Hor.) waa exceedingly troublesome to dried 
apples in Virginia and Alabama. 

The white ant (Termes.flavipes .Koll.) ~:lB observed for the first time to be injurious 
to stored cereals, attacking nee 1n Lou1s1ana, as also dry peanuts from Virginia. 

I NSE_CTS AS ANIMAL PARASITES AND AS CONVEYORS O'F DISEASE. 

The North American f~ver tick (Margaropus annulatus Say) was considerably less 
than normally abundant 1n 1908. Very few cattle were found to have died from gross 
infestation, a;lthough a great m~ny perished in this way in 1907, b-t~t the general dam
age as parasites was very considerable. The loss due to the various results of tick 
damage on the whole amounted to the usual annual figure-in the neighborhood of 
$40,000,000. . 

The spinose ear tick (Ornithodoros megnini Duges)' was present in usual numbers. 
As usual some attacks upon human beings came to notice. 

The lone star tick (Amblyomma americanum L.) is a very important parasite of cattle, 
sheep, and goat.a, and occurs most numerously in regions where the latter animals 
are reared in numbers. In Louisiana this tick is of considerable importance as a 
parasite of human beings. There is wide difference in individual susceptibility, 
but many persons suffer severely from their attack. More than the usual damage 
occurred in 1908. 

The Gulf coast tick (Amblyomma maculatum Koch) though restricted to a compara
tively small area along the coast of Texas and Louisiana, is of great local importance. 
The damage in 1908, however, was not above the normal. 

The fowl tick (Argas miniatus Koch) was fully as numerous as usual and several 
infestations far out.side of the general infested area were found. This tick seems to be 
establishing it.self in widely separated localities. 

The horn fly (Hrematobia serrata Desv.) occIDTed numerously throughout the season 
in Texas, although the numbers were reduced for short periods by dry ,veather. 

Bot-flies (Gastrophilus spp.) attracted no special attention. 
The screw-worm fly (Chrysomyia macellaria Fab.) was more numerous than usual 

in southern Texaa in the spring of 1908, where many young cattle were killed. Its 
damage was made greater by the weakened condition of cattle due to a drought in 
the early spring. 

PROGRESS OF GAME PROTECTION IN 1908. 

By T. S. PALMER, Assistant in Charge of Game Preservation, Biolngical Survey. 

I NTRODUCTION. 

The year 1908 was not marked by any event of special importance, but a number of 
factors, each more or less noteworthy, at least in certain localities, affected the condi
tion of game and the success of the hunting season. On the whole, the game wintered 
well, and conditions in the spring were better than normal. During the summer a 
prolonged drought accompanied by extensive forest fires occIDTed in several of the 
Northern States, and threatened serious injury to deer and grouse, but the actual loss 
proved l ess than waa at :first predicted. In the Carolinaa and Georgia unusual floods 
m August and September caused &reat destruction of deer and ,vild turkeys, particu
larly in South Carolina. The contmued difficulty of obtaining game birds for stocking 
covers increased general interest in the Hungarian or gray partridge of Europe, and 

· resulted in the importation of a much larger number of these birds than in any pre
vious year. 

The success of t he hunting season was affected somewhat by the general elections 
and also by the financial depression of 1907-8. The latter condition in some cases 
prevented extended hunting trips, and in others afforded men temporarily out of 
employment an opportunity for hunting. In Vermont the open season was sus
pended from October 23 to November 8, and the deer season postponed two weeks 
because of t he drought, which greatly increased the danger of forest fires. In 
New Jersey a light snowfall in some of ~h~ ~ounties.on ~he ope~ing day creatt;d som.e 
uncertainty on account of the Ja,v proh1b1tmg hunting 1n track1n~ snow, and 10 Cali
fornia the ducking season was affected by long-continued rains lll December. The 
record of the season as a whole was marred by many fatal hunt~g acciden~s, in :1-II 
probably not less than 100. Many of these accidents occU1Te<l m connection with 
deer hunting; others in hunting small game, especially waterfowl. . 

The rapidly increasing popularity of the automobile and the powe~ boat m the pt;r
suit of game is apparently affecting the abundance of certain species 1n some loc~lit1es 
and seems to indicate the necessity for better regulation of such methods of huntmg. 
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Comparatively little general legislation was enacted during the year, and conse
quently few changes were made in the game laws. Although a number of cases were 
carried to the higher courts, the questions at issue, with few exceptions, were neither 
novel nor of great importance. One case, however, was decided by the Supreme 
Court of the United States, upholding the right of a State to regulate the sale of im
ported game, and finally set at rest a question which had been b efore the State courts 
for thirty years. 

\Videspread interest was aroused in the conservation of natural resources, and atten
tion directed to the importance of aecerta,ining more accurately the present condition 
of game and devising better methods of propagating birds to restock depleted covers. 

THE CONDITION OF GAME. 

The condition of game as a whole has not materially changed since last year, 
although in some respects it was more favorable than in 1907. No serious outbreaks 
of disease, either of black tongue among deer or quail disease among upland game 
bir<ls, were reported. Little loss occurred during the ·winter, and in some localities 
the woodcock shooting and the flight of ducks were considerably above the average. 
In many sections of the country the condition of upland game birds was far from satis
factory, and in some places unfavorable weather interfered with the success of the 
hunting season for wild fowl. A comprehensive statement of the condition of game 
in the United States is necessarily unsatisfactory on account of lack of adequate 
reports from many important localities. All that is possible is to indicate the salient 
facts regarding the principal kinds of game in a few sections of the country. 

BIG GAME. 

DEER.-The condition of deer continued favorable, no undue destruction being 
reported, except from South Carolina. Here floods forced the deer in the river bot
toms to take refuge on islands, where in some localities they were slaughtered in large 
numbers. An interesting illustration of the increase of deer is afforded by the record 
in western l,,Iich~n, where, after four years' continuous protection, the season was 
opened this year in six counties and nearly 400 deer were killed. 

In about one-fourth of the States deer have either been killed off or are so scarce 
that the season is closed throughout the year in order to g~ve the few which still remain 
a chance to increase. The States which had no deer hunting in 1908 were Massachu
setts, Rhode Island, Connecticut, New J ersey, Delaware, Tennessee, Kentucky, Ohio, 
Indiana, Illinois, I owa, Nebraska, Kansas, and Oklahoma. In most of the other 
States the deer season, ranging from six days in Vermont to four months or more in 
some parts of the South, seems to have been fairly successful. The only States west 
of the l.fississippi from ,vhich any statistics are available are California and Colorado. 
In thirteen counties in California, including the most important deer-hunting sections 
of the State, reports indicate that more than 2,200 deer were killed. In Colorado the 
total number killed is estimated at 2,500. Much more satisfactory figures are available 
for the Eastern States. Statistics of the number of deer shipped have been reported 
for a series of years from Maine and New York, and returns of the number killed have 
been made by the State game commissioners of Vermont, Pennsylvania, l.fichigan, and 
\Visconsin. During the past season returns were collected from practically all of the 
States east of the Mississirpi, except New Hampshire, North Carolina, and Georgia. 
These returns show a tota of about 60,000 deer killed,a as follows : 

lriaine .......................... 15,000 Virginia......................... 207 
New llampshire................. . . . . . North Carolina................... . .... 
\'ermont........................ 2,700 South Carolina................... 1,000 
New York........... . . . . . . . . . . . . 6, 000 Georgia............... . . . . . . . . . . . . .... 
Pennsylvania... . . . . . . . . . . . . . . . . 500 Florida............. . . . . . . . . . . . . . 2, 209 
11 i_chiga?-........... . . . . . . . . . . . . . 9, 076 Alabama................. . . . . . . . . 152 
W1Scons1n ....................... 11, 000 Miss_is~ippi....................... 411 
Minnesota...................... 6,000 Lou1s1ana....................... 5, 500 
\Vest Virginia. . . . . . . . . . . . . . . . . . . . 107 
Mary land. . . . . . . . . . . . . . . . . . . . . . . 16 Total.... . . . . . . . . . . . . . . . . . 59, 878 

The total may be accepted as·a fair approximation of the number of deer killed, the 
lack of statistics in three of the States being offset by rather high estimates in one or 
two others. These figures indicate that the large northern form and the small Florida 
form are much more abundant than the typical Virginia deer of the Middle Atlantic 
States. 

a Besides these the estimate for the Province of Ontario is 12,000. 



582 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 

ELK.-Of t~e States i~ which elk still _occur, only Wyoming, Montana, Idaho, and 
Oregon permitted huntmg. In Wyoming the number reported as killed under 
license-only part of the total number killed in the State-was 384 as compared 
with 345 in 1907. No statistics are available for the three other Stat~s. The State 
warden of ~ ryoJ?-ing reports the condition of the elk_ in northwestern Wyoming
the largest herd 1n the country-as unusually encouraa1ng, due to a favorable winter 
absence of tusk hunting, close supervision, and intEilligent interest on the part of 
citizens in the elk country. In Colorado several herds of 150 to 200 were reported 
from Routt County, where there are now more elk than in any other part of the State. 
Ten years ago the number of elk in Colorado was estimated at 7,000. 

¥oosE.-Only two States-M~ine and Minnesota-permit moose hunting. In 
1'1ame about one-fourth of the guides reported the number of moose as less than that 
of last year, while the others reported it about the same or somewhat greater. The 
number of moose shipped over the various railroads was 175, as compared with 225 
the previous year, and while there was SOID:e falling off in the number of bull moose 
killed, apparently more cow and calf moose than usual were killed illegally. Large 
heads were scarce. In 11innesota the number of moose shipped ,vas 87. Reports 
show that moose are present also in t,vo of the eastern counties of the Upper Penin
sula in Michigan, in northwestern Wyoming, in 11ontana, and in Idaho. 

ANTELOPE.-Antelope are still found in diminished numbers in 14 ,·vestem States. 
A considerable number were killed during the year in 11ontana, where the species 
seems to have suffered more than elsewhere since the season was opened in 1907. 
A striking illustration of the decrease of antelope is afforded by Colorado. In 1898 
the State warden estimated that there were 25,000 in the State, whereas in 1908 the 
game commissioner places the number at only about 2,000. ·The total number of 
antelope now in the United States probably does not exceed 17,000,a distributed 
approximately as follows: 

Colorado............... . . . . . . . . . . 2, 000 Wyoming..... . . . . . . . . . . . . . . . . . . 4, 000 
Idaho.......................... 200 Yellowstone Park................. 2, 000 
11ontana................. . . . . . . . . 4, 000 Other States........... . . . . . . . . . . 2, 000 
New Aifexico... . . . . . . . . . . . . . . . . . . 1, 300 
Oregon. . . . . . . . . . . . . . . . . . . . . . . . . . 1, 500 Total. . . . . . . . . . . . . . . . . . . . . 17, 000 

MOUNTAIN SHEEP.-No appreciable change in the status of the mountain sheep 
has been reported from Wyoming or other States where they still occur. In Colorado 
special efforts have been made, and with considerable success, to protect sheep dur
ing the past t,vo years. In Oregon a few sheep still remain in the eastern part of 
the State, where efforts have also been made to afford them special protection. 

BuFFllo.-A census taken by the American Bison Society showed that on Janu
ary 1, 1908, the total number of buffalo was 2,047, distributed as follows: Wild, 25 
in the United States and 300 in Canada; captive, 1,116 in the United States, 476 in 
Canada, and 130 in Europe. The total number of captive buffalo in America was 
thus 1,592 as compared with 1,010 in 1903, an increase of 50 per cent in the last five 
years. The number of cattalo was 260 in the United States, 57 in Canada, and 28 
1n Europe, or a total of 345 as compared with 281 in 1903. 

During the summer attempts were made to round up the remaining buffalo of the 
Pablo-Allard herd on the Flathead Indian Reservation for the purpose of transferring 
them to Canada, but they proved unsuccessful. 

GAME BffiDS. 

QuAIL.-On the whole, the season seems to have been a favorable one for quail. 
Reports indicate that the birds were more abundant than usual in the Ohio Valley, 
Oklahoma Colorado, several of the Gulf States, and parts of 1'1assachusetts, New 
Jersey and Iowa. In California the season opened well, but the birds soon became 
scarce: The favorable conditions in 1'1assachusetts, New Jersey, and Illinois are 
largely due to the_ li_beration of. birds _in r~cent years. <;)n ~he. other hand, ~eports 
from southern Virginia and certain sections ID North Carolma mdicate that quail were 
unusually scarce, possibly due to the wet s~ason and the un_usual floods. In some 
parts of North Carolina the number was es~im~ted as one-third less than l_ast year. 
The quail disease, ,vhich proved so destructive 1n 1907, was not reported th1S se~son, 
but its apparent absence may have been due largely to the fa.ct that comparatively 
few shipments of birds were made, and consequently the disease was not spread 
further or brought to general notice. 

a In Canada the number in Saskatchewan is estimated at nearly 2,000; allowing for 
those in Alberta the total number north of Mexico is still less than 20,000. 
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GRoc:sE.-ln the Northeastern States ruffed grouse were apparently more numerous 
than in 1907 and give promise of early recovery from their recent scarcity. In Penn
sylvania reports are conflicting, some indicating increase, others a decrease in the birds 
in certain localities. Reports from Tennessee and some parts of Kentucky are 
faYora!Jle. In the 1'1iddle West the condition of the prairie chicken is far from satis
fa.ctury. Reports from Illinois indicate that notwithstanding the close season since 
1903 the birds have not increased recently, and in neighboring States they are 
gradually disappearing. In some sections of Iowa and in eastern Oklahoma they have 
uow been practically exterminated. In the ¥.'est, according to reports, the condition 
of the blue grouse is slightly better than last year, but in \Vyommg, western Idaho, 
an<l northeastern Utah the birds were unusually scarce. 

\\'rLD TURKEY.-The wild turkey is no longer found in abundance oYer any wide 
area, and the places ,vhere it is common are widely separated. Reports indicating 
its occurrence in greater numbers than usual were made from North Carolina, western 
Florida, and some localities in Texas, Kentucky, and ~lissouri. T wo-fifths of the 
counties in \Yest Virginia reported wild turkeys present and 14 of these counties 
reported a total of 183 birds killed. In Florida estimates received from a little more 
than one-half the counties indicate about 2,000 turkeys killed. In Kentucky 
turkeys ,vere reported present in only 8 counties, where about 100 birds were killed. 

WooDcocK.-One of the most, interesting features of the season was an unusually 
large fliiht of woodcock which came down the Atlantic seaboard through the New 
Englaoct States during the early part of November. The birds were reported as 
fairly numerous in southern 1faine and New Hampshire, and also in some parts of 
\'ermont, and as the flight proceeded southward they apparently increased in num
bers. Large bags were secured in a number of localities, particularly in Connecticut 
and New J ersey. Reports of the abundance of woodcock were received also from 
sout.hern 11ichigan. On the ,vhole, the flight seems to have been larger than that of 
any other season in recent years, although precise data are lacking for a direct com
parison, either as to its extent or the abundance of the birds. 

RAIL.-Rail were reported as abundant at several points along the Atlantic coast 
at the opening of the season, particularly in the vicinity of Essex and Milford, Conn.; 
Salem, N. J.; and on the Illartihes of the Patuxent, Potomac, and York rivers. 

DucKs.-In general, the duck season ,vas much better than for several years pre
vious. On the eastern coast black ducks were abundant, and in Connecticut and the 
upper 1fississippi \ 'alley, particularly Minnesota and Illinois, wood ducks ,vere more 
numerous than for years. In South Dakota, Texas, Utah, and California ducks were 
unusually abundant. On the other hand, the fall shooting in Wisconsin, 11ichigan, 
Illinois, and Indiana was not very good, and reports from the upper Chesapeake and 
eastern Virginia indicated that the birds were not present in their usual numbers. 
The hunting season on Currituck Sound, North Carolina, was below normal because 
of stormy weather. But in spite of local scarcity, the abundance of birds in nearly all 
the great ducking centers of the United States marked the year as unusual. 

The beneficial results of laws prohibiting shooting in spring were exemplified in 
several States, particularly in Wisconsin and Connecticut. I n southern Wisconsin 
better bags were secured on the opening day of the season this year than for several 
years past, and in Connecticut many ducks have bred since the new law was passed 
1n 1907. Some increase in the wood duck has also been noted in New Hampshire 
and Massachusetts since the enactment of a close season for five years. 

WILD GEESE.-Geese were abundant in some States, as shown by reports from such 
widely separated localities as Port Lavaca, Tex., and the Sacramento Valley, Cali
fornia. 

NATIONAL PARKS, GAME REFUGES, AND BIRD RESERVATIONS. 

The reservations under Federal jurisdiction utilized as refuges and breeding 
grounds for game comprise three National parks, two National game refuges, the 
Niobrara ~Iihtary Reservation, 25 bird r~servations, and several li~ht-house reserva
tions to which colonies of seabirds resort to rear their young. Ali except the bird 
reservations contain big game. Herds of buffalo have been placed in the Yellow
stone Park and on the two game refuges, and preparations are being made to estab
lish another herd on a proposed bison range on the Flathead Indian Reservation in 
i tontana. 

YELLOWSTONE NATIONAL PARK, WYo.-The superintendent reports that the big 
game in Yellowstone National Park is doing ,vell. Antelope showed a normal increase, 
and, in spite of an estimated loss of 3 per cent through depredations of coyotes during 
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win~r and spring, n?w number about 2,000. A few drifted out of the park near 
Gardmer and were killed. Many more would have suffered the same fate during 
the open season which has prevailed under the Montana law for the last two 7ears 
had it not been for the wire fence built several years ago from the junction o the 
Yellowstone and Gardiner rivers to a high bluff 4 miles to the westward. Both black
tailed and white-tailed deer also showed a normal increa.se. The number of elk in 
the park is conservatively estimated at between 25,000 and 30,000, although some 
place the number higher. During the winter many of these elk drift down the val
leys to the north and ,vest of the park, where they suffer from want of food in regions 
where sheep have been grazed, or are killed by hunters and ranchers. The moose 
are gradually increasing on the upper Yellowstone in the southea6t comer of the 
park and in the marshy areas alon~ the Bechler River in the southwest. The esti
mated number of moose and sheep 1n the park in 1908 is not stated. Vigorous efforts 
to break up poaching were continued, but fewer arrests were made than in the pre
vious year. Two men were convicted of hunting in the park, and a third for carrying 
firearms without permission. 

YOSEMITE NATIONAL PARK, CAL.-The acting superintendent of the Yosemite 
National Park reports that game is decreasing. The changes in the boundaries of 
this park have thrown into the National Forest areas on the ,vest and southwest which 
formed the principal winter range of the deer, and each reduction of the park has 
cut off another part of the winter resort for game. A ne1,v railroad has made the region 
more accessible and increased the number of hunters, but extensive patrolling haa 
prevented hunting within the park. The number of grouse and mountain quail is 
reported as greater than last year, although still small. 

SEQUOIA NATIONAL PARK, CAL.-According to the report of the acting superin
tendent the game in the Sequoia National Park seems to be doing well. The herd 
of lG dwarf elk, placed in the park in 1905, is reported as increasing, though the pres
ent number is not stated. Deer are numerous and small bands of 4 and 5 were fre
quently seen during the season. Quail are plentiful, but grouse are scarce. Much 
trouble has been caused by mountain lions, wild cats, and cpyotes, which are destroyed 
by rangers ,,...herever found. 

WICHITA GAME REFUGE, OKLA.-The herd of 15 buffalo donated by the New 
York Zoological Society and placed in the buffalo pasture in October, 1907, 
suffered the loss of one cow through Texas fever. 1Ieasures were promptly taken 
to stamp out the fever and to protect th~ herd from a recurrence of the disease. Two 
calves were born during the spring. 

GRAND CANYON GAME REFUGE, ARIZ.-The boundaries of the Grand Canyon 
refuge were extended by a proclamation under date of June 23, 1908, to include a 
coninderable area south of the canyon. thus making the total area of the game refuge 
2,0l!·l,008 acres. In the original refuge north of the canyon at the close of the year 
there were 47 buffalo and cattalo, about 25 or 50 mountain sheep, and 3,000 deer. 
The buffalo and cattalo are the property of C. J. Jones, who is cooperating with the 
Department in experiments in breeding cattalo. 

FoRT NIOBRARA MILITARY RESERVATION, NEBR.-By order of the President, 
shooting, trapping, or capture of game birds or game or other ,vi1~ animals was pro
hibited on the Fort Niobrara Military Reservation in Nebraska. Copies of the order 
issued through the office of the chief quartermaster of the Departmcnt·of the 11is
souri under date of March 5, 1908, were .Posted before the befi!1ning of t~e 1?reeding 
season and practically made the reservation a game refuge. 'I his reservation includes 
about 55,000 acres of plains and sand hills and is the home o! the sharp-tailed grouse, 
prairie chicken, and other game. 

NATIONAL BISON RANGE, MoNT.-In the act making appropriations for the Depart
ment of Agriculture for 1909, an appropriation of $30,000 \\'as made for the purchase 
of not more than 12,800 acres of land on the Flathead Indian Reservation in ~lontana, 
and $10 000 additional ,vas appropriated for fencing this area for a buffalo range. 
During the summer the lands _-were appr~sed_ and examine~ by representatives_ of 
the Indian Office Forest Service, and Biological Survey, with a Vle,v to selecting 
the area best ad~pted for the purpose and making the preliminar:y _arrangements 
necessary for the establishment of the proposed range. The appropr1at1on of $40,000 
was made by Congress on the understanding that no part of 1t should be expended 
for the purchase of buffalo, but that the herd should be pi:ovid~d by the American 
Bison Society. In fulfillment of its part of the contract, this society has undertake~ 
to raise a fund of $10,000, which will enable it to place upon the range, as soon as 1t 
is ready, a herd of not less than 40 buffalo . 

• 
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Brno RESERVATIONS.-Eleven new bird reservations were created by Executive 
order during the year, making a total of 25. Of the new reservations 7 are located 
in Florida, 1 in North Dakota, 2 in Oregon, and 1 in Wyoming. These reservations 
were established on the following dates: Mosquito Inlet Reservation, on the east 
roa."lt of Florida, near Daytona, February 24; Tortugas Keys, near Key West, Fla., 
April 6; Key West, Fla., August 8; Pine Island, near the mouth of the Caloosahatchee 
River, Florida, September 15; Palma Sola, south of Tampa, Fla., September 26; 
1fatlacha Pass and Island Bay, Florida, also near the Caloosahatchee River, Septem
ber 26 and October 23; Chase Lake, Stutsman County, N. Dak., August 28; Klamath 
and :h-falbeur Lakes, in southern Oregon, August 8 and 18; and Loch-Katrine, in the 
Big Hom Basin, Wyoming, October 26. 

STATE OAME PRESERVES. 

State game preserves have been established in Massachusetts, Connecticut, New 
York, Pennsylvania, Indiana, Illinois, Minnesota, Kansas, Wyoming, California, and 
\Vashington. These reserves vary greatly in number, size, and purpose. In New 
York and "?IIichigan hunting is permitted during the open season, but in the other 
States the reserves are maintained as refuges or sanctuaries, and in Iviassachusetts, 
Illinois, Kansas, and California some of them are maintained solely for the purpose 
of propagating pheasants and other game birds. These latter are of special interest, 
but they do not by any means represent the only efforts to restock the State with 
game. Besides carrying on their regular work of issuing licenses and enforcing the 
la\VS, several of the State game commissions have devoted their energies to special 
investigations and to restocking covers by introducing or raising birds for distribution. 

In California the board of fish commissioners has imported several hundred Hun
garian partridges and distributed them at a number of points in the State. Late in 
the year a site for a game farm was selected near Haywards, and preparations were 
made for raising game on an extended scale. Under an act passed in 1907 several 
State game preserves were establiehed on private lands, 160 acres or more in extent. 
In Connecticut also the game officials have devoted their attention to introduction 
of game birds, and owing to the scarcity of quail have confined tneir efforts mainly 
to the distribution of Hungarian partridges, though a small number of pheasants were 
liberated in different parts of the State. I n Colorado the commissioner has been 
interested in stocking the State with pheasants, in securing a record of the number 
of deer shipped, and in doing everything possible to increase the stock of mountain 
sheep and antelope in the State. In Illinois the efforts of the commissioner have 
been chiefly directed toward the propagation of pheasants on the State game farm 
of about 400 acres near Springfield. About 7,000 pheasants and 20,000 eggs were dis
tributed during the year. Nearly 1,500 Hungarian partridges were added to the 
stock at the farm. The Im:liana commissioner continued his plan of establishing pre
serves by making contracts with farmers owning contiguous lands, and stocking each 
preserve of 4,000 acres or more with game birds, chiefly Hungarian partridges, but 
in part pheasants. This system is one of the most novel and ingenious thus far sug
gested, and promises to attain results of far-reaching importance. In Kansas the 
commissioner has imported Hungarian partridges in large. numbers and has made 
efforts to stock the State with these birds and also with pheasants. In ?viassachusetts 
investigations begun several years ago by the commissioners of fisheries and game have 
been continued. These include propagation of native game birds, study of diseases to 
which such birds are subject, effect of the introduction of ringneck pheasants, and 
the interrelations between foxes and native game birds, particularly in the western 
and central parts of the State, where fox hunting is popular. In Minnesota 230 
pheasants were raised and distributed. In Nebraska, the chief game warden pur
chased for liberation two or three hundred Hungarian partridges with funds supplied 
by sportsmen. The New Jersey commission purchased and liberated throughout the 
State 4.,11 English ringneck pheasants, and made arrangen1ents to secure 1,000 more 
for distribution. In Washington several of the county game wardens utilized receipts 
from hunting licenses to purchase pheasants and Hungarian partridges for li bera
tion or pheasant eggs for distribution in their respective counties. 

PRIVATE GAME PRESERVES. 

The interest in private game preserves continues to increase, and a number of such 
preserves have been established in various parts of the country. When used for 
the propagation of game and not merely for shooting purposes, private preserves 
benefit not only their owners, but also the general public, as they become centers 
from which game naturally overflows to other places. Opposition to the private pre
serve, particularly to ducking preserves used only for shooting, has developed in 
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several States and in a few instances bas reached an acute stage. Recently con
~iderable opposi~ion ~as been manifested to one of ~he prel:lerves on Newport Bay, 
1n Southern Cahforn1a, and to several of the duckrng preserves along the Illinois 
Riye_r. I~ the effort to protect their property, the Illinois clubs have recently resorted 
to 1nJunct1on, and one of the clubs, controlled by nonresident members has obtained 
an order from the Federal court enjoining certain fishermen and hunters from tres
passing on the overflowed lands belonging to the club. 

IMPORTATION OF BIRDS AND MAMMALS. I 

The chi~f interes~ in the importatio~ of the year centered, as in 1907, in the gray 
or Hungarian partridge. Of these birds nearly 10 000 were brought in as against 
5,205 the previous year. Pheasants of various kinds numbered 3,187, a decrease of 
1,779 in the_ number _impor~ed the previous year. Of th~ pheasants 300 were English, 
244 Hungarian, 8 Chinese r1ngnecks, and 80 true 1Iongohan. Two of the rare Siamese 
pheasants, 2 Sultan, 16 Prince of Wales, and 14 Formosa pheasants were among those 
imported for aviary purposes. The rapid increase in the number of .Mongolian 
pheasants from 3 in 1906 and 24 in 1907 to 80 in 1908 is of special interest on account 
of the promi.t:le this bird gives of becoming an important game bird in the immediate 
fut,ure. The Prince of \Vales pheasant, still a rare bird, is also a promising species 
which is destined to play an important part in the game coverts in the United States. 
Among the miscellaneous game birds brought in were 52 rosy-billed ducks and 200 
European quail. The latter birds are migratory and experience has shown that it is 
futile to attempt their acclimatization in this country. The number of game birds 
of all kinds imported was 18,906, as compared with 11,422 in 1907. 

The importation of cage birds showed a slight decrease. The number of canaries 
was 317,153, a decrease of about 35,000 from the importations of 1907. 1Iiscellaneous 
cage birds, chiefly parrots, finches, and weaver birds, were entered to the number of 
48,190, as compared with 47,816 the previous year, an increase of only 374. The 
total number of birds imported during the year ,vas 384,249, as compared with 411,802 
in J 907. 

The number of animals other than camels, ruminants, horses, and swine, was 1,987 
as against 791, or more than twice the number of the previous year. The consign
ments included one of 420 monkeys; and another of 120 Hungarian hares, imported 
not for liberation but for crossing with Bel~ian hares. 

Eg~s of game birds imported for propagation numbered 4,530, a decrease of 1,260. 
Of this number 3,000 eggs of En~lish pheasants and 1,000 eggs of mallard ducks were 
imported for a game preserve 1n North Carolina. 

Several species, the importation of which is prohibited, were denied entry during 
the year or were discovered after passing the custom house. In January two mon
gooses were refused en try at New York and were returned to Bremen. A few mon tha 
later a mongoose, ,vhich had evidently been smuggled in and had escaped., was killed 
on Cape Cod, and its existence first became known when it was submittea for identi
fication; and in December a flying fox, ,vhich had been imported from the Philippines 
several years before, was discovered in \Vashington, where it was being used for 
advertising purposes. 

NONGAME BIRDS. 

The protection of non~ame birds is made the special work of the Audubon societies, 
both of the State or~an1zations and the National association. During the year new 
State Audubon societies were organized in Arizona, Kansas, and Virginia, thus 
making a total of 42 States in which such societies have been founded. No additions 
were made to the list of 39 States which have adopted the model law for the protec
tion of nongame birds. The State organizations have continued their activi_ty, 
mainly alon~ educational lines, distributing publications, arranging lectll!es, holding 
public meetings and maintaining traveling libraries. Considerable attention has been 
given also to s~curing or maintaining good legislation. The Oregon society C?n
ducted an investi~ation of the bird colonies in the interior of the State, from which 
resulted the establishment of tw? large and important Fed~ra~ bird r~servations. In 
North Carolina and South Carolina the State Audubon societies, ,vhich have all the 
powers of game commissions, have been actively engaged in the enforcement of the 
game laws. Much work has been done in the schools by organization of bird pro
tective societies a~ong th~ pupils and _by secu_ring and arranging Bird D~y celebra- · 
tions. The campaign against. the "'earing of bud plumage _has been continued, par
ticularly among State federa~1oi:is of women's clubs. T~o importance of the educa
tional work of these State societies can hardly be overestimated. 
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In its efforts for more effective bird protection the National Association of Audubon 
Societies activ~ly cont~ued its wor~ along educatio1;1al lines _by distributing pu_blica
tions and placmg special lecturers 1n the field, particularly 1n New England, 1n the 
South, and on the Pacific coast. I n its legislative work it took an active part in 
securing better protection for shore birds in Rhode Island and the woodcock rn New 
York, aa well as aiding in the passage of several important measures in .oiassachusetts. 
In its warden work it placed men in charge of many breeding colonies of birds on the 
Atlantic, Gulf, and Pacific coasts, and also in the interior. In this work, besides 
supportin~ several bird reservations of its own, it cooperates with the Department 
of Agriculture in maintaining the Federal bird reservations. In all, the National 
association employed during the year 52 wardens in 14 States, as follo,vs: Florida 6, 
Louisiana 6, iiaine 15, 11assachusetts 1, o-Iichigan 2, ~Iinnesota 11 New Jersey 2, New 
York 2, North Dakota 1, Oregon 1, South Carolina 1, Texas 1, '"\ irginia 7, and Wash
ington 6. 

ADMINISTRATION AND ENFORCEME~T OF GAME LAWS. 

ADMINISTRATIO~ .-Interest in the administration of the game laws centered in the 
South, particularly in Alabama, Louisiana, South Carolina, and Texas-three of which 
States completed the first full year under newly organized warden service. Louisiana 
was added to the list of States in which game protection is in charge of general officers, 
making a total of 40 States which now have game commissions or wardens. A board 
of three commissioners, representing the eastern, central, and western sections of the 
State, with headquarters at New Orleans, was appointed in J uly, and a completely 
equipped warden service was organized before the opening of the hunting season. 

In California a change was made in the board of fish commissioners, and a local 
office for the southern part of the State was established at Los Angeles. Changes in 
the personnel of the warden office were also made in Maryland, 1Iassachusetts, Ne·w 
Jersey, Oklahoma, Oregon, Pennsylvania, and Rhode Island. Dw·ing the year 
several deputy wardens lost their lives in the discharge of their duties-two in .of ichi
gan by drownin~ or exposure, one in Montana while attempting to arrest some Indians, 
and one in Florida and one in South Carolina as the result of foul play. 

ENFORCEMENT.-In the enforcement of the game laws heavy penalties were imposed 
in many cases. Fines of $100 or more were assessed by the courts of California, Colorado, 
Connecticut, I llinois, Iowa, Louisiana, Maine, Massachusetts, Michigan, Minnesota, 
New York, Oklahoma, Oregon, Pennsylvania, Vermont, and West Virginia. For 
failure to secure the required license and to conform with other provisions of the game 
laws, eight prominent citizens of Alabama were arrested while hunting in Louisiana 
and fined $800 and costs, or a total of $970. I llegal shipment of game from the State 
was punished in Illinois by a fine of $675 and twenty-five days in the county jail, and 
in West Virginia by a fine of $500, while in Oklahoma a fine of $300 was imposed for 
an attempt to carry 300 pounds of dressed quail out of the State in a trunk. 

Killing big game during the close season was severely dealt with in several cases: 
In Colorado a fine of $500 and costs was imposed for killing a mountain sheep; in Maine 
for the illegal killing of a moose 5535 in one case and in another $500 and costs, or three 
months in jail in default of/ayment; in Michigan two men found killing game out of 
season were fined $100 an costs each, or a total of $250; and in New York shooting 
ducks in the spring on Long Island resulted in a fine of $100 and costs. Some 
large penalties were imposed for sale or possession out of season and for a few miscel
laneous offenses. In Pennsylvania two men who offered deer hides and venison for 
sale contrary to law were fined $325. A resident of Ruthven, Iowa, who bad ducks 
in his refrigerator out of season, was fined $260, notwithstanding his plea that the birds 
were left there without his knowledge. I n Connecticut possession of more than the 
lawful number of partridges and the illegal transportation of game caused the imposi
tion of three fines of $100, $147, and $190, respectively. In New York a fine of $200 
was imposed for allowing do~s to run at large in the mountains near Clifton, St. Law
rence County. In California a collector who had secured for a foreign museum a 
number of game and other birds without permit was a1Tested and fined $150 and the 
specimens were confiscated and donated to the Academy of Sciences in San Francisco. 
Finally, it should be noted that for violations of the laws protecting dee1;,z there have 
been imposed during the last two years at least three fines of $100 each in vonnecticut, 
and fourteen of the same amount in Vermont. 

In spite of the active enforcement of the game laws in some States, experience of 
t~e year has demonstrated more clearly than ever certain weaknesses in administra
tion, ~nd has shown some of the dangers to which game protection funds are exposed. 
Nothing is more obvious than the failure in enforcement of the game laws where 
reliance is placed chiefly on local peace officers or on officers serving ,vithout adequate 
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remuneration. Very little has been accomplished in States where the warden ia 
appointed for only two years, and is changed at the end of every term, as this provides 
for the retirement of each incumbent as soon as he becomes well acquainted with the 
duties of his office. Dissatisfaction has arisen in States in which no provision is made 
for publishing regular reports on the warden service, or in which the publication of 
such reports has been unduly delayed, so that the public has had no means of knowing 
what has b een done or what the service needs. The value of the ,varden's report as 
a protection, both to the official and to the people, has seldom been more clearly 
demonstrated. New difficulties and dangers in the administration of game protection 
funds have also become apparent. The comparative ease ,vith which the game 
protection fund is collected and the broad powers granted to the game commissioners 
or wardens in some States have been the subject of more or less severe criticism. 
Complaint has been made that receipts from hunting licenses have been expended 
for purposes other than that for which they were intended, and that in some cases 
deputies have been active in directions other than the protection of game. These 
criticisms show clearly the importance of swTounding game protection funds with 
further safeguards. 

LEGISLATION. 

Game protection was mentioned in four of the governor's messages, and in two 
States (Louisiana and Ne,v York) the recommendations were acted upon favorably 
by the legislature. The governor of Louisiana recommended the publication of the 
game and fish laws in pamphlet form, and the enactment of a resident hunting license. 
The governor of Maryland favored 1·estricting the duties of the Sta.te warden to game, 
leaving the protection of fish to the fish commissioners. The governor of New York 
recommended a careful revision of the game law and the adoption of a complete 
license law with reasonable fees for residents, noncesidents, and aliens. The governor 
of Ohio, like·wise, indorsed the enactment of a resident license. 

The amount of actual legislation enacted during the year was remarkably small and 
included only one Federal la,v of general interest. This act-a ne,v game law for 
Alaska-divided the Territory into two game districts, established nonresident hunting 
licenses ,vith fees of $50 for citizens of the United States and $100 for aliens, and resident 
and nonresident shipping licenses at rates ranging from $5 to $150, and authorized the 
governor to issue licenses, appoint wardens, and establish regulations for the registra
tion and compensation of guides. 

Regular sessions of the legislatures were held in fourteen States-three each in the 
New England and the ~fiddle States, five in the Southern States, and three in the 
Middle West. Special ~essions were also held in I{ansas and North Carolina. Game 
bills were under consideration in all of these States, and in all except three amendments 
to the game Jaws were enacted. Exclusive of appropriation bills the total number of 
new game laws ,vas 68-one-half of them local measures-distributed as follows: 
Alaska. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 North Carolina. . . . . . . . . . . . . . . . . . . . . . 7 
Georgia ............................. 1 Ohio .............................. 2 
Kansas. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Oklahoma. . . . . . . . . . . . . . . . . . . . . . . . . 0 
Kentucky. . . . . . . . . . . . . . . . . . . . . . . . . 0 Rhode Island... . . . . . . . . . . . . . . . . . . . 2 
Louisiana............... . . . . . . . . . . . . 2 South Carolina............. . . . . . . . . . 4 
1faryland..... . . . . . . . . . . . . . . . . . . . . . 19 Vermont....... . . . . . . . . . . . . . . . . . . . . 8 
M~ss.ac~ us.et ts. . . . . . . . . . . . . . . . . . . . . . 8 Virginia. . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
M ISSlSSl pp I. . . . . . . . . . . . . . . . . . . . . . . . . . 0 
New Jersey. . . . . . . . . . . . . . . . . . . . . . . . 7 Total . . . . . . . . . . . . . . . . . . . . . . . . 68 
Ne,v York............ ..... ......... 2 

Seven new game laws were also enacted in Canada-one each in .Alberta, Dritish 
Columbia, Manitoba, Newfoundland, and Nova Scotia, and two in Quebec. Ne,vcodes 
were adopted by Ne,v York, Ohio, and Nova Scotia, in ,vhich important modifications 
in existing laws were incorporated. Among the novel features in legislation were the 
Vermont act authorizing the governor to suspend the open season in times of drought, 
when the use of firearms in the woods is likely to cause forest fires; the Quebec pr'?
visions making lumbermen responsible for violations of the game law by their 
employees, and authorizing the lieutenant-governor in council to fix fees for the 
incoryoration of fish and game organizations; and the British Columbia act, authorizing 
the lieutenant-governor to set aside tracts of Cro,vn lands for game reserves. Among 
the important changes in seasons were: The expiration of the c~ose season <?f f?ur years 
for deer in the central and southeastern parts of the Lower Pemnsula of 111ch1~n, t~e 
prohibition of spring shooting of ,vaterfowl in northern New Jersey, and shore birds 1n 
Rhode Island the abolition of summer woodcock shootina in New Jersey, and the 
local seasons for rabbits in New York, Virginia, and Ne;loundland. Besides these 
changes close seasons were established in Massachusetts for sq uirrels1 in New York for 
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wood ducks, and in Vermont for two years for quail, four years for pheasants and 
English partridges, and six years for upland plover. In Vermont the open sea.son for 
deer in 1908 was postponed, on account of drought, from the last week in October 
unLil the second week in November, and the deer law was changed by the enactment 
of a so-called "doe bill," which permits does as well as bucks to be k illed, and thus 
remoYc.s the protection which the former have had in that State for nearly forty years. 
Restrictions on marketino- game were increased in several States, especially in Loui
siana, Ohio, Virginia, an~ Newfoundland, Ohio for the first time cutting off the sale 
of all game, and Vir~inia of all upland game birds. Changes were made 1n ba~ limits 
by reducing the limit in New York on quail, grouse, and woodcock, and in vhio on 
practically all game birds except ducks, and increasing the limit on woodcock in Nova 
Scotia. 

In vie,v of the comparatively small amount of legislation the progress in extending 
the license system was remarkable. Resident hunting licenses were established for 
the first time in Louisiana, Massachusetts, New York, Vermont, and Nova Scotia, alien 
licenses in Alaska, New Jersey and New York, and a nonresident license in Alaska, 
while the fees for nonresidents hunting in Louisiana, New York, and British Columbia 
were increased. South Carolina reestablished its county license in addition to the 
State license. Important changes, tending to improve enforcement, were enacted in 
the laws of Alaska, Louisiana, and Nova Scotia. In Louisiana a board of three com
missioners was established with headquarters at New Orleans, and in Nova Scotia a 
board of three members was also appointed to take over the duties previously in trusted 
to the Game and Inland Fishery Protection Society. The new Alaska game law 
authorized the appointment of wardens by the governor, but no appropriation was 
made for payment of their salaries. In Virginia the duties of game wardens were 
extended to include protection of fish. 

DECISIONS OF THE COURTS. 

A dozen or more decisions involving the construction of the game laws were rendered 
by the higher State courts and one (New York ex rel. Silz v. Hesterberg, 211 U. S., 
31) by the Supreme Court of the United States. The Silz decision is the first relating 
to game which has been rendered by the Supreme Court for twelve years. It sustained 
the constitutional right of the State to prohibit possession and sale of imported game 
during the close season, and has finally settled a question ,vhich has been before the 
courts in a number of States for nearly thirty years. The other questions passed on 
by the State courts during the year related to sale, both of native and imported game, 
hunting rights, hunting with dogs, hunting on Sunday, hunting without ,vritten per
mission, definition of open seasons, and disposition of fines. None of these questions 
was particularly novel, except that relating to huntino- without written permission. 
In at least two cases the decisions were at variance with the general practice or with 
the majority of previous decisions on the same question, and in one a serious defect 
in the bonding features of the New York law was brought to light. In Alabama two 
decisions, Barclay v. State (47 S., 75) and Hyde v. State (46 S., 489), were rendered on 
the constitutionality of the provisions requiring hunters to obtain written permission 
of landowners to hunt on their lands, and in both cases the constitutionality of the 
new game law was sustained. In Michigan the rights of hunting clubs were passed 
upon in Ainsworth et al. v. Munoskong Huntin\y'nd Fishing Club (116 N. W., 992), 
and St. Helen Shooting Club v. Barber (114 N. ., 399). 

In Mississippi the question of the right of county boards of supervisors to make 
regulations under the game law was raised. The court held in State v. Buckingham 
(47 S., 501) that supervisors could not make it an offense for nonresident members of 
a club to shoot game on lands which they leased, owing to a general statute which 
authorized landowners and their nonresident relatives and friends to hunt on their 
lands during the open season. 

In New York two decisions were handed down by the appellate division of the 
supreme court. In P eople v. Martin (107 N. Y. S., 1076) a penalty was imposed for 
the possession during close season of 45 imported black game and certain native game 
birds. In People v. White (108 N. Y. S., 212), involving the question of hunting deer 
with dogs, the court held that each offender was separately liable to the penalty, 
whether actually engaged or aiding in the violation. The case of People v. Weinstock 
(86 N. E., 547), which had been decided the year before by the same court in favor 
of the State, was carried to the court of appeals. This case involved the sale of a 
dozen grouse during the open season by a dealer whe had not given the bond required 
bf the game law. The decision in this case exposed a defect in the bonding provision 
o the law, the court holding that there was no penalty which could be enforced for 
failure to give bond for the sale of such birds in open season. T he judgments of the 
lower courts were, therefore, reversed and the complaint dismissed. 
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In Ohio the construction of the definition of open season arose in the case of State v. 
Elson (83 N. E. , 904). The defendant was arrested for killing quail on December 5 
and was tried and convicted before a justice of the peace, under a statute ,vhich pro~ 
hibits the killing of quail "except from the 15th day of November to the 5th day of 
December." The case was appealed and when it reached the supreme court that 
court declared that in computing the time of the open season the first date should be 
excluded and the last date included.a 

In Oregon the supreme court held in State v. Fisher (98 Pac., 713) that under a 
statute prohibiting possession of deer in close season, taken in connection with another 
statute by which proof of possession at such time is made prima facie evidence of 
illegal killing, mere possession of deer in close season is not conclusive evidence that 
such .Possession was unlawful. This decision is in line with the case of State v. Buck
nam 1n Maine (34 Atl., 170) and directly opposed to the decision of the supreme court 
of Indiana in Smith v. State (58 N. E., 1044). 

In Tennessee the supreme court in State v. Sexton (114 S. W., 494) sustained the 
Sunday hunting provision and passed on the proper construction of the game law in 
certain matters of procedure. 

In West Virginia the supreme court in St1i.te v. Parkins (61 S. E., 337) finally dis
posed of the question whether a statute providing that fines for violation of the game 
laws should be paid to deputies was in conflict with the constitutional provision that 
the net proceeds of all forfeitures and fines shall be appropriated for the support of free 
schools. Ever since the establishment of the warden system in the State receipts 
from fines have furnished the chief source of the fund from which ,vardens ,vere paid, 
but the court held that the provision authorizing such payment was unconstitutional. 
Apparently this was the only case decided during the year in which a provision of 
the game law ,vas declared unconstitutional by the higher courts of any State. 

Two decisions in the lower courts also merit mention. In Pennsylvania the court 
of quarter sessions of Delaware County in the case of Commonwealth v. 1r1cOoombs 
declared the statute prohibiting the use of automatic guns in killing game unconstitu
tional on the ground that it was a discrimination against makers of automatic guns and 
deprived them of the equal protection of the laws guaranteed by the Constitution of 
the State and of the Umted States. 

In Texas the fifty-eighth district court also declared the provision of the Texas 
game law prohibiting sale of ducks ille~al and void, a decision which for a time ham
pered the enforcement of the game law 10 that State. An appeal, however, was taken 
to the higher court and shortly after the close of the year the decision was reversed 
by the court of criminal appeals (Ex parte Blardone, 115 S. \V., 838). 

REVmw OF ROAD LAWS ENACTED IN 1908. 

Compiled in the Office of Public Roads. 

Only 14 of the State legislatures were in session in 1908, but notwithstanding this 
fact a large number of bills were passed relating to the public roads, Vi~inia leading 
in this respect with 48 bills. The legislature of Maryland enacted 26 bills, Ohio 15, 
Vermont 12, New J ersey 12, South Carolina 9, New York and Massachusetts each 8, 
Georgia 6, Mississippi and Kentucky each 5, and Rhode Island 2, making a total o! 156. 
A large proportion of this legislation was of a special character relating to individual 
counties, and is not referred to in the digest by States given below. 

GEORGIA.-Act No. 452 changes the minimum age limit for those liable to road 
duty from 21 to 18 years. . . 

A new convict labor law was enacted (L. 1908, No. 4, extra sess.), providing that all 
male felony convicts, except such as are now required by law to be kept at the State 
farm, may be employed by the several counties and municipalities upon the public 
roads, bridges, or other public works. On or before the 10th day of February annuallr, 
the prison commission shall communicate with the county authorities and ascerf:atn 
the counties desiring to use convict labor upon their public roads. The convicts 
shall be apportioned among the counties according to population, and may be awarded 
to counties other than the one in which the conviction was had. One county may, 
upon the approval of the prison commission, deliver its quota of convicts to another 
county, to be used on the roads and bridges thereof, the count_ied so receiving s~ch 
convicts to have the right to compensate the county from which ~hey came, with 
work upon its roads, or by the exchange of an equal number of convicts. 

a This is an interesting decision in that it is contrary to the usual practice. In 
fact, t,vo States (New York and \rermont) have provided by statute that the season 
shall include the first date, but not the last. 



, 

REVIEW OF ROAD LAWS ENACTED IN 1908. 591 

The prison commission is authorized, when in funds, to equip and organize road
working forces, to be used for work on roads and bridges in counties not using their 
convicts under the provisions of this act, when so requested by the authorities thereof, 
the ,,ork to be done as nearly as practicable in proportion to the convicts which would 
haYe been assigned to each county in case the county had worked its convicts. The 
county in which convicts are worked shall pay the expenses thereof, including main
tenance of equipment and all material required for the work done. If all convicts 
are not disposed of in complying with the preceding provisions, they may be placed 
in counties desiring to use them in excess of their quota. If after the counties have 
been supplied there shall still remain any convicts undisposed of, then the privileges 
conferred upon counties herein shall be extended to municipalities, but they shall 
pay $100 per capita annually for each convict. 

Any county may purchase or rent and maintain a farm and cultivate same with 
conYict labor in connection with workin~ its convicts on its public roads and bridges, 
all products to be used for the support or the convicts and of county institutions, and 
for 1mprovinz its roads and bridges. The same may be done for a like purpose by the 
prison commission on behalf of the State. 

The net proceeds from the disposition of convicts to municipalities or otherwise 
may be used by the prison commission in working convicts upon the public roads or 
works of counties not electing to utilize their allotment of convicts; and in case said 
commission shall elect not to work the roads in any of such counties, then their pro 
rata of said funds shall be paid into their respective treasuries to be used for road 
purposes only. 

Not to exceed four supervisors may be employed by said prison commission, who 
shall visit the various counties, inspect the convicts and their work, and perform such 
other duties as may be required of them. If practicable, civil engineers shall be 
chosen, and the salaries shall not exceed $150 per month and traveling expenses. 
The commiRSion shall also apfoint necessary wardens and guards, the pay of a guard 
not to exceed 550 and that o a warden $100 per month. 

KENTUCKY.-The la,v relating to poll taxes was so amended (ch. 26) that the tax 
of $1.50 or less levied on each male 21 years of age may be applied to the main
tenance of roads in the respective counties. 

An amendment to the constitution was voted by the legislature (ch. 36), to be sub
mitted to the people at the next election, providing that the credit of the State may be 
given to any county for public-road purposes, and that any county may incur indebt
edness not exceeding 5 per cent of its taxable _property for public-road purposes, pro
vided such additional indebtedness is approved by the voters of the county at a special 
election and that an additional tax of not to exceed 20 cents on the hundred dollars 
shall be levied to pay the interest and provide a sinking fund. 

The supervisors, or if there be none, the county judge (ch. 42), in counties working 
their roads by taxation, may receive bids and award to the lowest bidder the keepin&" 
in repair of all roads, and the building and repairing of bridges and culverts in saia 
county for a term of not less than one nor more than four years. 

11ARYLAND.-Article 91 of the code of 1904 was amended (ch. 141) by providing 
that the governor shall appoint three citizens of the State and designate two more from 
the 1'1aryland geological and economic survey, who, with the governor ex officio, shall 
constitute the "State roads commission." Each member, except the governor, the 
chairman, and the two members from the Maryland geological and economic survey, 
shall receive a salary of $2,000 per annum. The chairman shall receive $2,500 per 
annum. A secretary shall be appointed at a salary of not to exceed $1,800 annually. 
The commission is authorized to appoint engineering and other assistants and fix their 
compensation. 

The commission is directed to select, construct, and maintain a general system of 
improved State roads through all the counties of the State, the selection to be made by 
May 1

1 
1909. The commission may make all necessary preliminary surveys, esti

mates, plans, specifications, etc., and shall adopt such method of construction or 
improvement as it shall think best, and is authorized to condemn and acquire any 
private road or private property or rights of drainage for public use. 

Work to cost over $500 must be let to contract, after advertisement, to the low·est 
bidder. Roads constructed under this act shall be kept in repair by the commission, 
but the counties shall have police jurisdiction. 

The commission is required to complete a general system of roads within seven years 
from July 1, 1908, and the sum of $5,000,000 is appropriated therefor, not to exceed 
$1,000,000 to be expended in any one year. Three and one-half per cent bonds of the 
State may be issued to raise said amount. The proceeds are to be expended in the 
various counties in proportion to the road mileage therein, but this does not mean that 
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a certain amount shall be spent in each county each year but to provide eventually 
a fair distribution of the funds. ' 

To meet the interest and create a sinking fund, the county commissioners of the 
State and the mayor and city council of Baltimore shall levy the State taxes for 1909 at 
2 cents on each $100 of assessed valuation; 1910, 3½ cents; 1911, 4½ cent.a; 1912, 5½ 
cent.a; 1913 and annually thereafter, 6 cents. 

MA.ssACHUSETTs.-An appropriation of $36,300 was made for the salaries and 
exp~nses of the Mas~chusett.a h_ighw~y commission; $30,000 for expenses in the regis
t:at1on of motor ve_h1cles and hcens111:g operators thereof; $7,000 for suppressing the 
gipsy and brown-tail moths on State highways; and $100,000 for maintenance of State 
highways. (1908, ch. 212.) 

Section 17 of the act creating the Massachusetts highway commission was amended 
so that said commission shall not allot in any one year to any town of less than $1,000,000 
assessed valuation, and which makes no af propriation under said section as amended, 
more than 40 per cent of its average annua appropriations for highway purposes for the 
preceding :five years, unless said average annual appropriation shall not exceed $1,000, 
in which case $400 may be allotted to such town. (1908, ch. 279. ) 

A penalty of from $5 to $100 is provided again.st anyone who without authority cuts 
down, trims, or removes any tree, shrub, or growth within the limits of State highways. 
(1908, ch. 297.) 

All fees arising from the regulation and registration of motor vehicles, after the 
expenses of enforcing such regulation and registration are paid, shall be expended for 
the maintenance of State highways, and the counties shall not be required to repay the 
State any part of such expenditures. (1908, ch. 642.) 

Any member of the Massachusetts highway cornmi8Sion, in administering the laws 
and regulations relative to automobiles and motor cycles, may summon witnesses 
duces tecum, and take depositions. Said commission may appoint not to exceed 
four investigators and examiners, and may remove them for cause, said investigators 
and examiners to exercise throughout the State, with respect to the enforcement of all 
laws relative to motor vehicles, all the powers of constables and of police officers and 
watchmen, and may serve all processes la,vfully is.sued by said commission. Said 
commission shall investigate automobile and motor cycle accidents, and if any person 
is killed by any such accident, shall forthwith suspend the license of the operator, 
and shall revoke such license if it shall appear on investigation that said operator 
was at fault. A license so revoked shall not be renewed within six months. The 
registration fee is $2 for each motor cycle, $5 for each automobile, and $2 for each 
automobile to be operated for hire. (1908, ch. 648.) 

?IIrssrssIPPI.-Chapter 109 abolishes the leasing of convicts and authorizes the 
boards of supervisors to work such convicts on a county farm, or farms, or on the 
public roads or other public works, or to keep them in jail. 1f unicipalities may so work 
persons convicted of violating their ordinances. Sexes and races are to be separated 
and worked separately. No convicts shall be let to contractors. A number of sections 
of the code of 1906 are repealed. 

NEw JERSEY.-The salary of the supervisor to assist the State commissioner of public 
roads is :fixed at $3,600, and he is required to be a competent civil engineer. (L. 1908, 
ch. 88.) 

The act providing for the permanent improvement of public roads in this State 
(revision of 1905) is amended so that when two-thirds of the owners of the land and 
real estate fronting on any public road or sectio~ thereof shall petition th_e board of 
chosen freeholders for improvement of same, setting forth that the township O! other 
municipali tj, in which the same shall lie has appropriated 10 per cent of the estimated 
cost of satie said board shall make such improvement, provided that the road to be 
so improved shall be at least 1 mile in length or be an extension of or connection 
with some other improved road or street. (L. 1908, ch. 53.) 

A further supplement to an act conferring certain powers on the board of chose_n 
freeholders of any of the several counties of this State, approved April 7, 1888, IS 

enacted (L. 1908, ch. 69), authorizing said board. to ~eenforce, re-lay, rec~1?-5truct, or 
rebuild any portion of any road improved and ma1ntamed under the proVIS1ons of the 
act to which this·is a supplement, or the acts supplementary the~eto and am~ndatory 
thereof. For raising funds therefor bonds of the county may be issued, proVIde_d the 
total cost shall not exceed two-tenths of 1 fer cent of the total assessed valuation of 
said county. Work to cost over $1,000 shal be let to contract. 

Chapter 238, laws of 1908, vest.a authority in th~ board of chosen freeholders of 
counties to acquire by gift, purchase, or condemnation any !ea! estate.in the coun~y 
that may be necessary for the purpose of laying out or otherwise 1mproVIng any public 
highway under it.a control. 
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Hereafter all roads on lands owned by the State shall be constructed and main
tained and all such roads heretofore constructed by the State commissioner of public 
ruads shall be maintained at State expense. (L. 1908, ch. 295.) 

The law relating to motor vehicles is amended (L. 1908, ch. 304) to make the assistant 
1-c,crctary of state ex officio commissioner of motor vehicles, and charge him with 
enforcing the laws relative thereto; and he shall appoint a chief inspector of motor 
Yehicles, and not to exceed 10 other regular inspectors, and not to exceed 20 citizens as 
special inspectors, and fix the compensation of all such inspectors. The commissioner 
of motor vehicles shall receive $1,500 in addition to his salary as assistant secretary of 
state, and the chief inspector shall receive $1,500. 

The registration fees shall be as follows: $3 for automobiles of 10 horsepower or less; 
S5 for those of from 11 to 29 horsepower; and $10 for those of 30 horsepower or over. 
A fee of $2 shall be paid for motor cycles, which shall include the right to operate same. 
Persons or corporations operating automobiles for carrying passengers, which business 
1-hall be conducted in an adjoining State, but which requires such automobile to enter 
this State, shall pay an annual fee of $100, and the speed of such automobiles shall not 
exceed 15 miles per hour, nor shall there be more than 15 such in this State at any time. 
Dealers or manufacturers are issued registration certificates under which may be 
operated fiye automobiles, and the fee for same shall be $5 for each automobile operated 
thereunder. Fees for licenses to operate automobiles are as follows: $2 to operate a 
machine of less than 30 horsepower, and $4 for those licensed to operate machines of 
over 30 horsepower. 

The moneys received for such registrations, licenses, and fines shall be paid into the 
State treasury and appropriated annually for the repair of improved roads throughout 
the State, whether originally constructed by State aid or not. 

NEW YoRK.-An act was passed consolidating the highway laws of the State and 
providing for a State department of highways and for the construction and maintenance 
of State and county highways (L. 1908, ch. 330). The said department shall consist 
of three commissioners to be appointed by the governor, with the consent of the senate, 
for a term of six years, one of the members to be a civil engineer. The salaries shall 
be 86,000 for the chairman and $5,000 for the other members, in addition to traveling 
expenses, one of the commissioners to belong to the next largest political party. The 
commission is authorized to appoint deputies, secretary, clerks, etc. 

The commission has coutrol of all highways and bridges built with the aid of the . 
State and is required to divide the State into not more than 6 divisions, each to be in 
charge of a diYision engineer. 

The board of supervisors of any county is authorized to appoint a county superin
tendent, or if the supervisors do not appoint a superintendent, the commission shall 
place such county in a district with other counties and appoint a district superin tendent, 
such superintendent to have charge of all highways and bridges in a district or county. 

A superintendent of highways shall be elected for each town at the biennial town 
meeting, unless the town votes to have such superintendent appointed by the town 
board. 

A system of State roads is provided for , the entire cost to be paid by the State, pro-
Yided that the total expenditures therefor shall not exceed one-half of the total appro
priation from the proceeds of the State bonds issued for the construction of highways. 

Each township is required to pay toward the maintenance of State and county 
highways $50 annually for each mile or major portion of a mile of such highwaY.s 
therein, the State to pay the balance. Such roads located within incorporated vil
lages shall be maintained by the b oard of trustees at the expense of the village. 

The sum of $3,000,000 was appropriated for road improvement during the year, to be 
paid from the proceeds of the bond issue; $430,000 was appropriated to pay the inter
est on the State debt for highway improvement, $32,000 for repairing certain designated 
highways, $100,000 for the maintenance of improved highways, to become available 
January 1, 1909, and $113,375 for salaries and expenses of the State highway depart
ment January 1 to September 31, 1909. Several minor appropriations ,vere made. 

Owo.-An act was passed providing that whenever any railroad company con
structing a new railroad, or changing the location of an old one, or any proper authori
ties constructing a ne,v highway, shall desire that the railroad or highway shall be so 
constructed as to cross at the same grade, or if it is desired to divert, chan~e, or alter 
any existing public highway, a petition shall be presented by the party desumg same 
to the court of comm.on pleas of the county wherein the road is located, and the other 
par~y s1?-all 1?e defenda?t, and the proceedings shall be the _sam_e as in other civil 
actions m said C'lurt, with the same right of appeal to the circuit court. (L. 1908, 
H. B. No. 922.) 

The act creating the State highway department was so amended (L. 1908, H. B. 
No. 286) that the state highway commissioner may appoint three competent civil 

1-67563-YBK 1908,--38 
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engineers at a salary of $1,500 per annum and actual traveling expenses and the salary 
of the assistant commissioner is increased to $1,800 per annum. Also' the State is to 
pay one-half the cost of highways improved under the provisions of th~ act as against 
one-fourth heretofore. The levy by the county commissioners for the 'state and 
county road improvement fund is increased from 0.5 mill to 1 mill on the dollar. An 
appropriation of $440,000 was made (L. 1908, H.B. No. 1287) for State aid in road improvement. 

Sections 4925 and 4926_ o~ the Revised Statutes were. am~nded (L. 1908, H. B. No. 
456), so that only a maJonty of all landowners residing 1n the county within the 
bounds of any State, county, township, or turnpike road are required to petition the 
county commissioners for an extra tax for constructing, improving, or repairing such 
road, and said commissioners may levy such tax as they may tliink necessary after 
notice and full hearing, not to exceed 5 mills, on all the taxable property real and 
personal, within not exceeding 1 mile on either side of such road, and 1n no ~ase more 
than one-half of the distance b:om such road to anyothersuchroadrunuingparallelor 
nearly parallel thereto. The said county commissioners shall appoint three free
holders of the county, resident within the bounds of said road, who shall constitute 
a board of road commiASioners to have charge of the improvement of said road. Bonds 
may be issued in anticipation of the proceeds of the tax. 

An act was passed (L. 1908, H.B. No. 1102) amending sections 5 and 18 of an act 
passed April 22, 1904, so that when a township shall vote to improve the roads therein 
by general taxation, the trustees thereof shall appoint three freeholders as commis
sioners, to serve three years, and their successors shall be appointed for like terms and 
in like manner until all the roads of such township are improved. Said commissioners 
shall designate the roads and streets to be improved, and said trustees shall levy a 
tax of not exceeding 6 mills on the dollar on all taxable property in said township, 
until all of said roads are improved. 

Section 1 of an act passed April 4, 1900, was amended (L. 1908, H. B. No. 1243) 
so that on/etition of a majority of the landowners residing- within 1 mile of any 
public roa to the county commissioners asking for the grading and improvement of 
such road, said commissioners may cause said improvement to be made, not less 
than half nor more than two-thirds of the cost thereof to be paid by the township 
in which same is located, and the balance to be equitably assessed ~oainst said land
owners and the real estate benefited thereby. 

Section 4919 of the Revised Statutes is amended and sup~lemented by section 
4919-1 (L. 1908, R. B. No. 495), so that whenever any principal highway, or part 
thereof, has been destroyed by freshet or other casualty, or by reason of the large 
amount of traffic thereon, and the county commissioners shall think the ordinary 
levies authorized by law for such purposes inadequate for repair of such damages, 
they may levy a tax of not exceeding 0.5 of a mill on each dollar of assessed valuation 
of the county, to be expended under their direction. They are also required to cause 
all necessary repairs on all improved roads in the county, and may le"'Y therefor a tax 
of not to exceed 0.3 of 1 mill on all the taxable property of the county, which levy 
shall be in addition to all other levies authorized by law. The materials used for 
such work shall be procured by contract, and the work may be performed by day 
labor or may be let to contract. Said commissioners may issue bonds in anticipation 
of the funds to arise from the above levy. 

The township trustees may issue thirty-year 5 per cent bonds of the township for 
the purpose of making road improvements. (L. 1908, H.B. No. 1060.) 

The act of April 2, 1906, relating to road districts, was amended (L. 1908, H.B. No. 
533) so as to fix the term of office of district road commissioners at four years. Such 
road districts may issue twenty-five-year 6 per cent bonds, in a sum not to exceed 
$250 000, unless the taxable valuation of such district exceeds $5,,000,000

1 
in which 

case 
1

$25,000 more bonds may be issued for each million of assessee1 valuation of such 
district over $5,000,000. A tax of 1 mill on the dollar may be levied in such district 
for the purpose of keeping said roads in repair. 

Sections 4637-4639 of the Revised Statutes are so amended (L. 1908, R. B. No. 1169) 
that benefit assessments on abutting property may be anticipated by the county com
missioners, after the first installment has been :paid, and sufficient money borro,ved 
to pay the balance of the estimated cost of the improvements, and 5 :per cent bonds 
may be issued therefor; but the total amount of such bonds outstanding at any one 
time shall not exceed 1 per cent of the total taxable valuation of the county. 

RHODE I sLAND.-Chapter 1157 of the public laws of 1904
1 

relating to the licensing 
or registration of autom<_>biles, and all acts inco~sistent with .c~apter 1592., laws of 
1908 are repealed by said chapter and the following new provisions enactee1: 

R~gistration fees shall be as follows: $5 for a motor vehicle other than a motor cycle, 
or automobile truck of 20 horsepower or less; $10 for one of over 20 and not more than 
30 horsepower; $15 for one of over 30 and not more than 40 horsepower; and $25 for 
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one of over 40 horsepower. A fee of 50 cents is charged for motor cycles; $50 is 
charged for issuing to manufacturers or dealers a general registration certificate to be 
used on any vehicles handled by them until such vehicle is sold. A fee of 50 cents is 
charged for each original license to op.erate a motor cy<:le, and $1_ for each original 
license to operate any other motor vehicle. Any nonresident of this State who shall 
have complied with the laws of the State or Territory of the United States in which 
he resides, requiring registration of owners of motor vehicles or motor cycles, may 
come into this State and operate under such registration for twenty days. 

The maximum speed limit is 25 miles per hour. No city or town shall have 
power to make any ordinance respecting the speed of motor vehicles, but they may 
exclu.de them from certain roads therein and shall designate such roads by public 
signs: Provided, That such roads shall not include State roads or main highways lead
ing from town to town. 

All money collected for registration and license fees and fines under the :provisions 
of this act shall be turned over to the general treasurer, to be used for the maintenance 
of state roads under the direction of the State board of public works. 

SoUTH CAROLINA.-An act was pa~sed conferring upon the council of any city or 
town of over 1,000 inhabitants the power and duty to keep in good repair all the streets, 
ways, and bridges within the limits of such city or town, and said council is empowered 
to require all male inhabitants between 18 and 50 years of age, not exempt by law, to 
work not exceeding four days upon such streets, ways, or bridges each year, or pay in 
lieu thereof not to exceed $3. (L. 1908, No. 446.) 

Local acts were passed relative to road improvement and taxation in 12 counties. 
"VERMONT.-(Session commenced October 7, 1908; adjourned January 29, 1909.) 

Section 3578 of the public statutes, providing for highway districts in incorporated 
villages is repealed. (L. 1908, No. 95.) 

Section 3977 of the public statutes was so amended that the selectmen of towns 
shall annually cause to be cut or removed from within the limits of highways all 
objectionable trees and bushes. Shade and fruit trees that have been set or marked 
by the abutting landowners, and young trees set at proper distances, shall be preserved. 
This duty on State roads shall devolve on the State highway commi.ssioner. (L. 1908, 
No. 96, approved January 14, 1909.) 

Sections 4004 and 4005 of the public statutes are amended (J,. 1908, No. 97, approved 
January 22, 1909) so that the State highway commissioner1 with the advice and con
sent of the governor, shall annually appoint one supervisor for each county. All 
moneys appropriated by the State under the provisions of this chapter shall be ex
pended in improving the most important roads in each town, which shall be selected 
by the selectmen and town road commissioners, subject to approval by the State high
way commissioner, and shall be known as State roads. Towns shall keep such State 
roads, together with all roads heretofore improved at State expense, in good repair. 
No town shall receive money from the State until it has complied with all the pro
visions of this chapter, and all such money shall be expended by a commissioner 
appointed by the selectmen of each town, with apJ?roval of the State highway com
missioner, but said selectmen and said State corom1Rsioner may agree upon any plan 
of expenditure deemed beet, and these provisions apply to incorporated villages in 
expending money so apportioned to them. 

An appropriation of $75,000 is made by the same act for permanent road improve
ment, which is an amendment of section 4009 of the public laws. This appropriation 
shall be available to cities and towns, excluding incorporated villages., as follows: 
When a town shall vote to raise money in excess of the amount required t>y law to be 
raised for highways, to take advantage of the provisions of this section, and the town 
clerk shall notify the State hifohway commissioner of same on or before April 1 of each 
year, said commissioner shal apportion to the town an equal amount from the sum 
above appropriated, provided the amount so voted is not less than $100 nor more than 
$500 in any one year. 

Said act also amends section 4013 of the public statutes so that an incorporated 
village may, UJ?On a'SJ;~cation to the State highway commissioner, have the services 
of an engineer m ma · tg plans for improving its streets and for supervision of work, 
under the following conditions: A village voting and expending $500 in any one year 
for street improvements may have such services at an expense of not to exceed $100 
for the biennial term, and where $1,000 is so voted such services may be had at an 
expense of not exceedin~ $300 for the biennial term, to be paid from the fund pro
vided in section 4009 in Doth instances. 

Sections 4076, 4077, and 4100 of the public statutes, relating to registration of 
motor vehicles, were amended so that annual registration is required, and applica
tion for such registration shall be to the secretary of state. Such application must be 
accompanied by a fee of $1 for each horsepower of such automobile or motor vehicle. 
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The second registration fee of any such motor vehicle shall be but 75 per cent of the 
first fee, and the third and each successive fee shall be but 50 per cent of the first one. 
All fees recovered by chapter 176 of the general statutes as amended by this act, 
less expenses incurred in connection therewith, shall be applied to a separate fund 
to be called the '' maintenance fund," to be expended in the maintenance of the 
main thoroughfares and State roads, under the direction of the State highway com
missioner, in the several counties in proportion to the amount received therefrom. 
(L. 1908, No. 99, approved January 28, 1909.) 

A resident of another State or country who has complied with the laws thereof 
requiring the registration of automobiles shall not be required to pay registration fee 
for operating an automobile or motor vehicle in this State for not to exceed ten days, 
provided such State or country grants like privileges to residents of this State; and if 
such person shall operate such machine in this State more than ten days but not 
exceeding sixty days he shall pay a license fee of $3 for each automobile of 20 horse
power or less, $6 for each one exceeding 20 and less than 40 horsepower, and $10 for 
each one of more than 40 horsepower. And if he shall operate such aG.tomobile for 
more than sixty days, he shall be subject to the same fees as residents, the amount 
already paid to be deducted therefrom. (L. 1908, No. 100, approved January 28, 1909.) 

The maximum speed limit of automobiles is fixed at 25 miles an hour out:;ide a city 
or incorporated village, and not to exceed 10 miles within an incorporated city or 
village or across any bridge of more than 50 feet span; but selectmen of towns or the 
proper officials of a city or incorporated village may make special regulations as to 
the speed on nan·ow or dangerous roads or ways, which may be appealed to the State 
highway commis.sion. (L. 1908, No. 101, approved January 28, 1909.) 

VIRGINIA.-Chapter 28 so amends the convict-labor law that felony convicts sen
tenced to imprisonment for a term of five years may be sentenced to work on the roads, 
as against twolears hereto£ ore. 

The State-ai Jaw is so amended (L. 1908, chs. 76 and 131) that the local road authori
ties in making their second application for State aid after applying for an engineer 
shall 8-ooree that the county and smaller road divisions thereof will bear as a county 
charge in the first instance 50 per cent of the expense of such road improvement, 
which improvement shall be of tclford, gravel, macadam, sand-clay, or other form of 
road construction best suited to the needs of the vicinity and consistent with economy. 
Said State highway commissioner, after receipt of said second application, shall ad
vertise for bids to do such work, and the local road authorities shall let the contract to 
the lowest responsible bidder, or may reject any and all bids. Such work shall be 
done under actual supervision of the State highway commissioner, and partial pay
ments may be made not to exceed 90 per cent of contract price before the work has 
been completed and accepted. 

Five per cent of the total sum appropriated by the State and raised locally in 
accordance herewith may be reserved by the State highway commissioner to enable 
him to employ necessary assistants; and the balance of such State-aid money shall 
each year be apportioned among all the counties in proportion to the total amount of 
State taxes paid into the treasury from all sources the next preceding fiscal year, and 
if any county shall not aP.ply for its apportionment by the 1st day of 1Iarch the same 
shall be apportioned in like manner as before to the other counties having theretofore 
made application for a greater sum than their apportionments, respectively. 

Any county whose share of said annual apportionment of State aid shall not exceed 
$2,500 shall be entitled to receive the same 1n payment of 50 per cent of the expense of 
permanent bridge building in such county according to plans and specifications made 
or approved by the State high,vay commissioner, the county to bear the other 50 per 
cent of such expense. 

Where a State convict road force is furnished to any county in any year, such ·county 
shall not be entitled to receive State aid in money under this act. 

An annual appropriation of $250,000 is made for carrying out the provisions of this 
act, to commence March 1, 1909. (L. 1908, ch. 76, ss. 1-10.) 

Counties may issue 34-year 6 per cent bonds, after an e1e~tion held th~refor, for 
making road improvements in any magisterial district therE>1n, such election to be 
held in the same manner as other elections, the amount of such bonds not to exceed 
10 per cent of the total taxable values.at t~e t_ime in said magisterial distr!ct, and a tax 
shall be levied on the property of said d1str1ct to pay t~e interest of said bonds and 
create a sinking fund for their discharge. No such election shall be h eld oftener than 
once in two years. (L. 1908, ch. 70.) 

The convict-labor law was amended so that all persons sentenced to work on the pub
lic roads shall be allowed credit for good behavior on their sentences, and any person 
so sentenced until cost or fine be paid shall be allowed a credit thereon of 50 cents per 
day for such days as he shall so labor, and not more than six months of such work shall 
b e required in any case solely for failure to pay fine or costs. (L. 1908, ch. 354.) 
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STATISTICS OF THE PRINCIPAL CROPS. 

[Figures furnished by the Bureau of Statistics, Department of Agriculture, except where othenvise stated. 
All prices on gold basis.] 

CORN. 

Corn crop of countries named, 1903-1907. 

Country. 1903. 1904. 1905. 1906. 1907. 

NORTH AMERICA. 
Bushels. Bushels. Bushels. Bushels. Bushels. 

l:nlted States ................... 2,244,177,000 2,467,481,000 2, 707, 99-l, 000 2,927,416,000 2,592,320,000 
Canada: 

Ontario ....................... 30,211,000 20,880,000 21,582,000 24,745,000 22,949,000 
Quebec ........................ . . -........ -- -- -----... -.... - . --. -.. - . -.... - --.. - .. - .. ---- 1,420,000 

Mexico .... ...................... 90,879,000 88,131, 85,000,000 70,000,000 70,000,000 

Total North America ...... 2,3S5,267,000 2,576,492,000 2,814,576,000 3,022,161,000 2,686,689,000 

SOUTil AMERICA. 

Argentina ....................... 148,948,000 175,189,000 140,708,000 194,912,000 71,768,000 
Chile ............................ 1,118,000 1,477,000 1,244,000 840,000 1,500,000 
Uruguay ........................ 5,289,000 3,035,000 4,417,000 3,236,000 5,359,000 

Total South America ..... . 155,355,000 179,701,000 146,369,000 198,988,000 78,627,000 

EUROPE. 

Austria-Ilungary: 
11,293,000• Austria ........................ 16,056,000 12,529,000 18,177,000 16,599,000 

Ilungar; proper ............... 135,751,000 59,400,000 94,045,000 162,973,000 155, 616,000 
Croatia- lavonia ............... 23,776,000 11,364,000 18,385,000 25,589,000 17,934,000 
Bosnia-1:Ierzegovi na ........... 8,411,000 6,464,000 9,584,000 8,936,000 6,468,000 

Total Austria-Ilungary .... 183,994,000 89,757,000 139,307,000 215,675,000 196,617,000 

Dulgaria ......................... 22,836,000 12,758,000 18,141,000 27,780,000 12,000,000 
France .......................... 25,360,000 19,482,000 24,030,000 14,581,000 24,027,000 
Italy ...................... . ..... 88,990, 000 90,545,000 97,265,000 93,008,000 88,428,000 
Portugal. ....................... 14,000,000 15,000,000 15,000,000 11,023,000 9,000,000 
Roumania ....................... 80,272,000 19,598,000 59,275,000 130,546,000 57,576,000 

Russia: 
Russia proper ................. 40,397,000 18,956,000 22,533,000 59,320,000 41,903,000 
Poland ........................ ... -. --..... -.. 13,000 . -..... - . --- ... . .... -............... 1,000 
Northern Caucasia ............ 10,067,000 6,951,000 10,798,000 11,181,000 8,860,000 

Total Russia (European) .. 50,464,000 25,920,000 33,331,000 70,501,000 50,764,000 

Servia ........................... 19,479,000 9,498,000 21,431,000 27,786,000 17,691,000 
Spain ........................... 18,759,000 21,300,000 31,880,000 18,714,000 25,372,000 

To ta! Europe .............. 504, 154, 000 303,858,000 439,660,000 609,614,000 481, 4-75, 000 

AFRICA. 
Algeria .......................... 435,000 391,000 490,000 544,000 402,000 
Cape of Good II ope .............. 3,500,000 3,502,000 2,500,000 3,200,000 3,550,000 
Egypt ........................... 30,000,000 30,000,000 30,000,000 30,000,000 35,000,000 
Natal .......... . ................ 1,997,000 5,282,000 4,822,000 3,845,000 3,300,000 
Sudan (Anglo-Egyptian) ........ 184,000 189,000 320,000 300,000 300,000 

Total Africa ............... 35,116,000 39, 364,00Q 38,1~2,000 37,889,000 42,552,000 -
AUSTRALASIA. 

Australia: 
~ueensland ................. 1,066,000 1,984,000 2,623,000 2,233,000 3,820,000 

ew South Wales ........... 3,145,000 7,052,000 5,107,000 5,714,000 5,945,000 
Victorin ..................... 774,000 933,000 643,000 661,000 727,000 ,v cstem Australia ........... 2,000 3,000 1,000 ................. 1,000 

-
Total Australia ............ 4,987,000 9,972,000 8,374,000 8,608,000 10,493,000 

New Zealand .................... 627,000 547,000 506,000 653,000 419,000 

Total Australasia .......... 5,614,000 10,519,000 8,880,000 9,261,000 10,912,000 

Orand total ............... 3,066,506,000 3,109,934,000 3,447,617,000 3,877,913,000 3,300,255,000 
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.Acreage, production, value, prices, and exports of corn in the United States, 1849-1908 

Chicago casVcrlce per 
Aver- bushel, o. 2. 

Domestic Aver- age 
e~or ts, Per age farm 

inc udini canto Year. Acreage. yield P roduction. price Farm value Mayo! 
com mea, crop per per Dec. I. December. following 

fiscal ex-acre. bushel year. 
year be~- port-

Dec.I. ning Ju yl. ed. 

! 

Low . High. Low . Illgh. 

-Acres. BU1Jh. Bushels. Cent8. Dollars. Cta. Cta. Cta. Cts. Bushels. P. ct. 1849a. ............... - ..... - .. . 592,071,104 -...... . .................. .. ........ .. - .. -- .. -- ... -.... -... 7,632,860 1.3 1859a. . .. - ...... -..... . . - ....... 838,792,742 .. .. . ....... .. ...... -...... - .. .. . .. .... .. . ..... - .. .. .. -- ........ 4,248,991 .5 1866 .. 34,306,538 25.3 867, 946, 295 47. 4 411,450,830 53 62 64 79 16,026,947 1.8 1867 .. 32,520,249 23. 6 768,320,000 57.0 437, 769, 763 61 65 61 71 12,493,522 1.6 1868 .. 34,887,246 26. 0 906, 527, 000 46.8 424, 056, 649 38 68 44 61 8,286,665 .9 1869 .. 37,103,245 23.6 874,320,000 59.8 522,550,509 56 67 73 85 2,140,487 .2 
1870 .. 38,646,977 28.3 1,094,255,000 49. 4 540,520, 456 41 59 46 52 10,673,553 1.0 1871.. 34,091,137 29.1 991,898,000 43.4 430,355,910 36 39 38 43 35,727,010 3. 6 1872 .. 35,526,836 30.8 1,092,719,000 35.3 385, 736, 210 27 28 34 39 40,154,374 3.7 1873 .. 39, 197,148 23.8 932,274,000 44.2 411,961, 151 40 49 49 59 35,985,834 3.9 1874 .. 41,036,918 20. 7 850,148,500 58.4 496, 271, 255 64 76 53 67 30,025,036 3.5 
1875 .. 44,841,371 29. 5 1,321, 069,000 36.7 484, 674,804 40 47 41 45 50,910,532 3.9 1876 .. 49,033,364 26.2 1,283,827,600 34.0 436, 108, 521 40 43 43 56 72,652,611 5.7 1877 .. 50,369,113 26.7 1,342,558,000 34.8 467,635,230 41 49 35 41 87,192,110 6.5 1878 .• 51,585,000 26.9 1,388,218, 750 31. 7 440,280,517 30 32 33 36 87,884,892 6.3 1879 .. 53,085, 450 29.2 1,547,901,790 37.5 580,486,217 39 43¼ 32j 36! 99,572,329 6. 4 
1880 .. 62,317,842 27.6 1,717,434,543 39.6 679,714,499 asf 42 41¼ 45 93,648,147 5.5 1881.. 64,262,025 18.6 1, 1§°4, 916,000 63.6 759,482,170 58 63¼ 69 76i 44,340,683 3.7 1882 .. 65,659,545 24.6 1,617,025,100 48.5 783,867,175 49t 61 53¼ 5f>i 41,655,653 2. 6 1883 .. 68,301,889 22.7 1,551,066,895 42.4 658,051,485 3~ 63¼ 52¼ 57 46,258,606 3. 0 1884 .. 69,683, 780 25.8 1,795,528, 432 35.7 640,735,859 40¼ 44¾ 49 52,876,456 2.9 
1885 .. 73,130,150 26.5 1, 936, 176, 000 32.8 635, 67 4, 630 36 42¾ 34¼ 36¾ 64,829,617 3.3 1886 .. 75,694,208 22.0 1,665,441,000 36.6 610,311,000 35¾ 38 36i 39f 41,368,584 2.5 1887 .. 72,392,720 20. 1 1,456,161,000 44.4 646, 106, 770 47 51A, 54 60 25,360,869 1.7 1888 .. 75,672,763 26.3 1,987,790,000 34.1 677,561,580 33¼ 35i 33t 35j 70,841,673 3.6 1889 .. 78,319,651 27.0 2,112,892,000 28.3 597,918,829 29¼ 35 32i 35 103, 418, 709 4.9 
1890 .. 71, 970,763 20.7 1,489,970,000 50.6 754,433,451 47¾ 53 55 69¼ 32,041,529 2.2 1891.. 76,204,515 27.0 2,060,154,000 40.6 836,439,228 

3~8 59 40¾ blOO 76,602,285 3.7 1892 .. 70,626,658 23.1 1, 628,464,000 39.4 642,146,630 m 39¼ 44¼ 47,121,894 2.9 1893 .. 72,036,465 22.5 1,619,496, 131 36.5 591,625,627 34¼ 36{ 38¼ 66,489,529 4.1 1894 .. 62,582,269 19.4 1,212, 770,052 45.7 554,719,162 44¾ 47½ 471 55¼ 28,585,405 2. 4 
1895 .. 82,075,830 26.2 2,151,138,580 25.3 544,985,534 25 26¾ 27¼ 29¼ 101,100,375 4. 7 1896 .. 81,027,156 28.2 2,283,875, 165 21.5 491,006,967 22¼ 23¾ 23 25¼ 178,817,417 7.8 1897 .. 80,095,051 23.8 1,902,967,933 26.3 501,072,952 25 27! 32f 37 212,055,543 11.1 1898 .• 77,721, 781 24.8 1,924, 184,660 28.7 5ii2,023,428 33! 38 32 ~, 177,255,046 9.2 1899 .. 82,108,587 25.3 2, 078, 143, 933 30.3 629,210,110 30 31¼ 36 213,123, 412 10.3 
1900 .. 83,320,872 25.3 2,105,102,516 35.7 751,220,034 351 40½ m 58¼ 181,405,473 8.6 1901.. 91,349,928 16.7 1,522,519,891 60.5 921,555,768 62 67¼ 64i 28,028,688 1.8 1902 .. 94, 043,613 26.8 2,523,648,312 40.3 1,017,017,349 43¾ 57¼ 44 46 76,639,261 3.0 1903 .. 88,091,993 25.5 2,244,176,925 42.5 952,868,801 41 43f 47¼ 50 58,222,061 2.6 1904 .. 92,231,581 26.8 2,467,480,934 44.1 1,087,461,440 43¼ 49 48 64¼ 90,293,483 3. 7 
1905 .. 94,011,369 28.8 2,707,993,540 41.2 1,116,696, 738 42 501. 47¼ 50 119,893,833 4.4 1906 .. 96,737,581 30.3 2,927,416,091 39.9 1,166,626, 479 40 46~ 49¼ 56 86,368,228 3.0 1907 .. 99,931,000 25.9 2,592,320,000 51.6 1,336,901,000 57½ 61¼ 67¾ 82 55,063,860 2.1 1908 . . 101,788,000 26.2 2,668,651,000 60e6 1,616,145,000 561l 62¼ 72¼ 76 . . . . .. . . . . .. . .. ....... 

a Census figures of production. b Coincident with "corner." 

Condition of the corn crop in the United States on the first of months named, 1888-1908. 

Year. July. Aug. Sept. Oct. Year. July. Aug. Sept. Oct. Year. July. Aug. Sept. Oct. 

P.ct. P.ct. P.ct. P.ct. P. ct. P.ct. P.ct. P.ct. P.ct. P.ct. P. ct. P.ct. 1888 .... 93.0 95.5 94.2 92.0 1895 .... 99.3 102.5 96.4 95.5 1902 .... 87.5 80.5 84.3 79.6 1889 .... 90.3 94.8 90.9 91.7 1896 .... 92.4 96.0 91. 0 90.5 1903 .... 79. 4 78.7 80.1 80.8 1890 .... 93.1 73.3 70.1 70.6 1897 .... 82.9 84.2 79.3 77.1 1904 .... 86.4 87.3 84.6 83.9 1891. ... 92.8 90.8 91.1 92.5 1898 .... 90.5 87.0 84.1 82.0 1905 .... 87.3 89.0 89.5 89.2 1892 .... 81.1 82.5 79.6 79.8 1899 .... 86.5 89.9 85.2 82.7 1906 .... 87.5 88.1 90.2 90. 1 1893 .... 93.2 87.0 76. 7 75.1 1900 .... 89.5 87.5 80.6 78.2 1907 .... 80.2 82.8 80.2 78.0 1894 .... 95.0 69.1 63. 4 64.2 1901. ... 81.3 54.0 51. 7 52.1 1908 .... 82.8 8?.5 79.4 77.8 
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Acreage, production, value, and distribution of corn in the United States in 1908, by States. 
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Utab ............... 

I daho .............. 
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Oregon ............. 
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United States. 

DIYlslon: a 
North Atlantic ... 
South Atlantic ... 
North Oen tra l 

East of Miss. R. 
North C e n t r a l 

\Vest of Miss. R. 
Sou th Central .... 
Far Wes tern ... ... 

Crop of 1908. 

Acreage. Production. 

Acru. BV,$hels. 
14,000 
28,000 
62,000 
45,000 
10,000 

567,000 
1,092,000 
2,499,000 
1,818,000 

428,000 

58,000 
625,000 
278,000 

1,450,000 
195,000 

2,395,000 
24,~50,000 
10,564,000 
57,275,000 
6,M0,000 

675,000 24,705,000 
1,925,000 50,050,000 

768,000 23,962,000 
2,787,000 50,166,000 
2,073,000 29,229,000 

4,300,000 53,750,000 
627,000 6,584,000 

3,550,000 136,675,000 
4,549,000 137,835,000 
9,450,000 298,620,000 

1,900,000 
1,474,000 
1,615,000 
9,068,000 
7,542,000 

60,420,000 
49,674,000 
46,835,000 

287,456,000 
203,634,000 

162,000 3,856,000 
1,942,000 57,677,000 
7,621,000 205,767,000 
7,100,000 156,200,000 
3,366,000 84,823,000 

3,350,000 83,080,000 
3,050,000 44,835,000 
2,650,000 45,845,000 
1,712,000 33,898,000 
7,854,000 201, 848, 000 

4,929,000 122,239,000 
2,675,000 54,036,000 

4,000 94,000 
3,000 84,000 

128,000 2,686,000 

65,000 1,755,000 
13,000 432,000 
11,000 323,000 

6,000 174,000 
13,000 332,000 
16,000 445,000 
50,000 1,600,000 

101,788,000 2,668,651,000 

2,570,000 
13,350,000 

100, 888, 000 
244,686,000 

20,923,000 683,224,000 

35,050,000 961,425,000 
29,586,000 670,603,000 

309,000 7,825,000 

Shipped out of Stock in farmers' 
Farm value hands Mar. 1, 1909. county where 

Dec. 1. 
grown. 

Dollars. BV,$hels. P. ct. B ushels. P. ct. 
476,000 113,000 20 0 0 
863,000 295,000 27 0 0 

1,949,000 800,000 32 0 0 
1,473,000 582,000 32 0 0 

385,000 163,000 38 4,000 1 

1,916,000 695,000 29 24,000 1 
19,400,000 7,518,000 31 728,000 3 
7,289,000 4,437,000 42 1,690,000 16 

41,811,000 22,910,000 40 5,728,000 10 
3,682,000 2,808,000 -15 2,496,000 40 

15,317,000 10,376,000 42 7,906,000 32 
35,536,000 22,022,000 44 6,006,000 12 
18,461,000 8,626,000 36 1,438,000 6 
39,631,000 23,578,000 47 2,007,000 4 
26,598,000 14,907,000 51 877,000 3 

44,075,000 24,188,000 45 1,612,000 3 
5,399,000 2,304,000 35 198,000 3 

86,105,000 51,936,000 38 32,802,000 24 
82,701,000 53,756,000 39 41,350,000 30 

170, 213, 000 140,351,000 47 131,393,000 44 

38,669,000 20,543,000 34 4,229,000 7 
30,301,000 16,392,000 33 993,000 2 
25,759,000 15,456,000 33 4,684,000 10 

149,477,000 123, 606, 000 43 77,613,000 27 
ll6,071,000 77,382,000 38 20,363,000 10 

2,314,000 733,000 19 39,000 1 
28,838,000 18, -157, 000 32 19,033,000 33 

104,941,000 82,307,000 40 74,076,000 36 
85,910,000 48,422,000 31 34,364,000 22 
55,135,000 33,929,000 40 11,875,000 14 

53,171,000 37,386,000 45 11,631,000 14 
37,213,000 19,279,000 43 1,345,000 3 
38,051,000 18,338,000 40 917,000 2 
23,729,000 11,864,000 35 1,017,000 3 

119, 090, 000 70,647,000 35 24,222,000 12 

62,342,000 37,894,000 31 42,784,000 35 
35,663, 000 21,074,000 31, 2,161,000 4 

85,000 9,000 10 2,000 2 
64,000 8,000 10 0 0 

1, 836,000 698,000 27 129,000 5 

1,404,000 439,000 25 88,000 5 
454,000 73,000 17 22,000 5 
233,000 65,000 20 13,000 4 

122,000 30,000 17 7,000 4 
252,000 56,000 17 10,000 3 
343,000 71,000 16 13,000 3 

1,408,000 240,000 15 240,000 15 

1,616, 145,000 1, Q.17, 763,000 39.3 568, 129, 000 21.3 

75,562,000 37,513,000 37.2 8,174,000 8.1 
188, 689, 000 108, 809, 000 44.5 22,540,000 9.2 

407,989,000 282,978, 000 41.4 210,767,000 30.8 

613, 310, 000 366,363,000 38. l 230,172,000 23. 9 
424,394,000 250,411,000 37. 3 95,952,000 14.3 

6,201,000 1,689,000 21.6 524,000 6.7 

a North Atlantic Division Includes Maino, New Hampshire, Vermont, Massachusetts, Rhode Island, 
Connecticut, New York, New Jersey, Pennsylvania. 

South Atlantic Division includes Delaware, Maryland, Vlrglnla, Wost Virginia, North Carolina, South 
Carolina, Georgia F lorida. 

North Contra! Division east of Mississippi R iver includes Ohio, Indiana, Illinois, Michigan~ Wisconsin. 
North Central Division west of Mississippi River includes :Minnesota, Iowa, Missouri, North Dakota, 

South Dakota, Nebraska, Kansas. 
South Central Division includes Kentucky, Tennessee, Alabama, Mississippi, Louisiana, Texas, Okla-

homa, Arkansas. 
Far Western Division includes Montana, Wyoming, Colorado, New Mexico, Arizona, Utah, Nevada, 

Idaho, " 'ashington, Oregon, California. 
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Average yield per acre of eorn in tlie United .';totes. 

Stat<', Territory, or 
Division. 

I l~yl•ar nverni;cs. 

186G-- 1876- 1886- 1896--
1&75. 1885. lb95. 1905. 

Bu. B_u. -;;;: B_u. B~. ,!J_u. I Bu.
1
-;;:; Bu. Bv:.. Ru. -;:- Bv. Ru. 

)!nine ....................... 29.3 33.8 34.3 3,,.1 3',.o 31,.0
1

39.4 21.7 30.2 3'1., 3t3 37.o 37.0 40.5 
New IlampshJre ...•.•....•. 35.5 3.5.5 34.5 34.0 39.0 37.0j 38.5 23.3 21.0 27.3 37.o 37.5 3-5.0 39.0 
Vormont .. ;··:·············· 36.0 3.5.3 ~.5 3.?.1

1 
3t!.0 40.o1 40.~ 21.8 23.1 :3-~.9 ?4, 7 3.5.5 :i':·' 40.:1 

Ma~.,ochu~ Its.............. 34. 6 32. !i 3.,. 7· 35. 11 3h. 0 38. 0

1

40 . ., 31. 3 24. 0

1

3h. O 37. r-. 39. 7 ai,. o 40. 4 
Rhode Island. . . . . . . . . . . . . . . 26. 9 30. 8 31. 2 31. 9 31. 0 3'.!. 0 32. I 28. 4 30. l 34. l 32. 5 33. l 31. 2 4.2. 1J 

Connecticut ................. 30.9 29.l 33.4 3.5.R 39.0 38.0
1

39.0 31.5 22.4 36.9 42.7 40.0 33.0 41.3 
New York ............•.... ·I 31. t; 30. 4 31. l 30. 3 31. 0 32. 0

1

33. O 25. O 2.5. o: 27. 3 31. 5 34. 9 27. o 38. 8 
Now Jf'r.;ey ................. 30. 5 32. 8 30. 9 34. 3 39. 0 33. o 36. 9 34. 5124. 0136. o 35. 8 36. 3 31. 5 3-S. o 
PPnns_vlvnnia. •. . . . . . . . . . . . 35. l 32. 1; 30. 4 34. 6 32. 0 25. 0 35. oi 3ft. I 31. 2 3-1. o 3.c!. 9 40. 2 32. r, 39.5 
Delaware .........•......... I 20. 5 22. 5 19. 8 26. 8 22~ 24. OI 30. 0 28. 0/ 2i. 5 30. 4 30. 4 30. 0 27 . .5 32. o 
1,farylnnd........ ........... 24. 7 26. 0 23. 5 32. 0 32. 0 26. 0j 34. 2132. 4 28. 7 33. 4 36. 9 35. 0 34. 2 36.11 
Ylrglnh .................... 20. 0 Ii. 9 17. 4121. 0 20. 0 16. 0 2-.2. 2 2-2. 01' 21. 8 23. 3 23. 4 24, 3 25. O 26. 0 
\Vest Virginia............... 20. ?I 25. ~! 2;.!, 2 21i. 4 2H, 0 27. o1 23. 0 26. 5 22. ti, 25, 3 20. 8 30. 3 2R. I 31. 2 
North C-arollna . . . . . . . . . . . . . 11. 3 13. 3 12. 4 13. 4 13. O 12. 0

1

12. O 1:t 9 14. 7/ 1.'i. 2 J3. 9 15. 3 lli. 5 18. o 
Son th C'nrollna.............. 0. 7 8. 8 10. 2 9. 5 0. o 7. 0 6. O 10. 4j 10. 3 12. 4 10. 9 12. 2 15. 1 14. I 

Georgia..................... 11. 3 10. 3 11. 2 10. Ii IO. O JO. 0
1 

10. 0 9. 0

1

11. 71 11. 9 11. 0 12. o 13. 0

1

12. 5 
Florida ..................... 10. 9 9. Ii 10. 2 9. 3 10. 0 8. 0 9. 0 Ei. 6 9. 0

1

10. 7 JO. l 11. 0 ll. 3 10.5 
Ohio.. . . . . . . . . . . . . . • . . . . . . . . 3.5. 3 32. Ii 28. 81 34. 8 31;, 0 37. 0

1 
26. Ii 38. 0, 29. Ii 32. S 3i. 8 42. 0 3·1. 6 38. li 

Jndlan:i..................... :r.?. 3 29. 9 2K 9
1 

3-t. o 3R. o 38. 0
1 

19. 8 37. 9 33. 2, 31. 5 40. 7 39. ti 36. o ao. 3 
Jlllnois...................... 20. 9 27. 2 20. Oj 34. li 31,. 0 37. 0. 21.1 38. 7/ 32. 2 36. 5 39. S 36. I 36. o 31. o 
Michigan...... . . . . . . . . . . . . . 32. 2 31. II 2G. 71 32. 2 25. o 31l. oj 34, r, 20. 4 33. 5 28. G 34. o 37. o 30. I 31. 8 
\Visconsln....... ........... 31. 4 30.1 27. 4

1

33. 2 35. 0 40. O 27. 4 2&. 2 29. 3 29. 7 37. u 41. 2 32. 0 33. 7 
J.{inncsota.................. 3:!. 2 ao. o. 27. 6 29. 1 33. o :iJ. o, 26. 3 2".Z. 8 28. 3

1 
211. o 3'.?. 5 33. ti 27. o 29. o 

Iowa ..................... 34.3 31.8 30.l :r.?.4 31,0 3S.Oj 25.0 32,028.11

1

32.6 :!4.8 39.F. 2!l,5 31.7 
Missouri....... ............. 30. 1 28. o 27. 7 27. "j 20. o 28. oj 10. l, 3~. 0

1

32. 4 20. 2 33. 8 32. 3 31. c 27. o 

Nori h Dakota.............. . . . . . . . . . 20. ti 22. ti1 23. 0 JG. 0 22. II 19. 4 25. 2 21. 2 27. 5 27. S 20. 0 23. 8 
South Hakota............... . . . . . . . . . . Ji;, 8, 25. &

1 
20. o 27. o· 21. o 18. 9, 27. 2 2s. 1 JI. 8 33. /i 2.'i. 5 ~'9. 7 

Nebraska................... 32. 5 35. fi 2.5. 2 28. 0
1 

28. 0 2fi. 0 14. I 32. 3 26. 0 32. 8I 32. 8 34. I 2-1. 0 27. 0 
Kan-;as..................... 33. 5 33. 4 22. 2 22. 0, 27. 0 19. 0 7. S 29. 9 2.'i.111 20. 9 27. 7 28. 11 22. I 22. O 
lCentucky ........ .......... 20. a 26. o 24 9/ 25. 5/ 21. o 26. o· 15. G 27. o

1 
26. 6

1

2b. 9 29. 7 33. o 28. 2 2.'i. 2 

Tennos.c;cc................... 22. 9 21. 1 21. 5, 2 I. 9 20. o 20. o 14. 2 21. 9 23. fi 25. o 2·1. 6 28. 1 211. o 24. 8 
Alabarn:,.................... H . 0 12. 4 12. 81 12.1,; 12. 0 11. 0 10. 9 8. 41 14. R Jr.. 0 J l. 8 16. 0 15. 5 l~. 7 
:Mississippi. ........•........ 111.0 14.2 14 7114.71 16.0 11.0 10.!l 11 .5 18.4 19. l 1·,.3 18./i 17.0 1,.3 
J,oubinnl\ .....••.......•.... 18. 2 16. 3 16. 2 lli. 3 18. O 17. O 13. 711:!. 5

1 
20. rl 19. 9 13. 7 17. 2 17 . .5 J11. 8 

Texas....................... 23. 7 19. 8 10. O' 1 i. 71 18. o 18. 5I 11. r, 8. I 24. 2 22. u 21. 3 ;r.?. 5 21. o 2.'i. 7 

Oklnhomn ................................. 23. 5 23. 7 25. II 9. r.
1 

25. 4 2,5. !i 30. 2 2ti. 4 33. 3 24. 4 2·1. 8 
Arkansa.s ................... 2!i. 7 21. 4 19. 2 17. 8! 20. 0 19. 0 8. I 21. 3 20. 9 21. Ii 17. 3 23. fl 17. 2 20. 2 
J.fontann ......................... 2!i. Ii 211. 1 2'.?. 3 23. o 15. 0 25. o 22. O 24. I 2".?. 2 10. -1 23. -t 22 . .5 23. 4 
\Vyomlng ............................. 2:J. o 24. 7 22. o 34. 0 39. !ii 19. 8 l!l. 4 32. fi 21i, o 2i. o 2.5, O 28. o 
C'olorado ......................... 25. a 22. 8 18. 7 17. 0119. 0

1

17. I Iii. 5 19. 8 20. L 23. 8 27. 9 23. 5 20. 2 

New ?,{exico................ . . . . . 20. 4 20. 7 23. 2 20. O 2:?. O 31. 6 22. o 24. 0 22. 7 25. 3 29. ,t 29. 0 27. 0 
.,nzonn .......................... 21.1 20.2 22.3 24.0

1
21.0, 111. 0 20.!? Z'.!.4 2:t!I 27.0 29.5 37.li 33.2 

Utah ............................ 23. 3 19. 9 23. 8 20. 0

1
20. o 19. 4 20. I 21. 4 33. 2 3ti. 2 32. O 25. !i 29. 4 

J daho. ..................... . . . 22. !i 24. 2 27. 7 18. oi 38. oj 23. o 24. 7 34 . .5 29. 3 27. 2 2R. 3 30. o 29. o 
\\"oshlngton .................... 2ti.4 20.1 20.0

1 
23.0

1
20.0 17.!i 23.o 23.l 21., 21.2 2.1.2 27.0 2!..li 

01'(.'_gon..................... 29. fi 26. 3 24. 31 23. 8/ 22. o
1 

23. o 20. 8 23. 4 2.'i. 8 2t-. 8 23. o 27. o 27 . .5 2,. ~ 
Calif om In. • • . . . . . . . . . . . . . . . . 28. 6 ~ 29. 6 ~ 27. OJ 25. O 31. 0 30. 5 30. 7 ~ ~ 34. 9 3t. O ~ 

United States ......... ~ 25.5 23.4 26.2
10
~~ 16.7 211.R 25 . .5 21i..'! 28.R 30.3 25.9 ~ 

Division.a I l ! 
North Atlantic ............ 34.2 32.0 30.9 33 . .'i 33.0 28.tl 3-5.0 32.fi 28.3 32.9 36. 7 38.3 31.3 39.3 
South Atlantic .. ·········· 17.4 14. 41 13.911.5.CI 14.4 12.9 14.2 14. 7 lfi.3 16.6 ]ll.O )h.9 17.8 18.:J 
N.C'<'ntrolF. ofMlss.R .... 31.!l 29.2 28.7 34.21, 3!i.7 37.4 23.1 31i.~ 31.9 33.7 30.2 38.4 3.'i.O 32.7 
N. C'cntrnl ''° . of Miss. R ... 32. 4 31. 4 2ti. 1 27. 7128. I 27. 7 15. 6 32. O 27. 9 2'1. 7 32. 4 34. 1 20. 8 27. 4 
South C<•ntml. .....••..... 23. 4 Hl. 7110. l 18. 9. 17. 9 17.11 11. 9 111. 8 2'.2. 4 23. 1 21. 8 24. S 21. S 22. 7 
Far\Vcstcrn .............. 28.7 25.6 24.3' 23.l 19.8 20.8 23.l 21.0 23.8 24.1 26.3 29.li 27.5 25.3 

I . 
o Sec note a, page 590. 
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Average farm value per acre of corn in the United States December 1. 

10-year averages. 
State, Terri- i - - ..,.----,--- --11 tory, or Divi- 1899. 1900. 1901. 1902. 1903. 1904. 1905. 1906. 1907. 1908. 

sion. 1866- 1876-- 1886-- 1896-
1875. 1885. 1895. 1905. 

Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. 
Maine......... 29. 89 26. 36 23. 32 21.41 1 18. 00 19. 80 29. 94 16. 06 19. 93 32. 161 23. 67 23. 681 27. 75 34. 00 
N.Rampshire. 33.72 27.34 '1:2.77 20.40, 19.11 20.72 30.03 17.01 13.23 19.66! 25.53 24.00 26.23 30.82 
Yermont ...... 33. 84 26. 12 '1:2. 72 20. 01 16. 92 20. 00 29. 20 14. 82 14. 51 26. 21 23. 60 20. 95 27. 00 31. 44 
Masso.chusetts 31.83 24.70 22.85 21.54 18.36 20.52 30.78 23.16 15.84 25.92 26.25 23.82 27.00 32.73 
Rhode Island. 26. 63 24. 33 21. 22 21. 69

1 

16. 43 21. 44 24. 40
1 

'1:2. 15 24. 38 28. 64! 23. 08 21. 18 25. 00 38. 50 

Connecticut... 29. 66 21. 53 21. 38 21. 84. 19. 50 20. 90 29. 251 23. 31 15. 01 28. 40 30. 32 24. 00 24. 75 33. 03 
NewYork .... 24.33 19.15 17.73 16.36 13.95 15.04 23.76 16.75 15.00 17.47 19.21 20.59 19.17 31.04 
New Jersey ... 25.18 19. 35 16. 69 16. 81 15. 60 14. 85 24. 351 19. 32 13. 68 '1:2. 04 19. 69 19. 24 19. 85 26. 22 
Pennsylvania. 23.17 18.58 15.50 16.56 13.12 11.25 21.70120.94 17.78 20.06 21.01 20.90 20.80 28.84 
Dela~e ... . .. 11.89 11.02 8.71 10.99! 7. 48 9.12 17.l0J 13.72 13.48 14.90 14.29 12.60 14.30 18.88 

Maryland..... 15. 31 13. 26 10. 81 13. 76. 11. 52 10. 66 19. 84 16. 52 14. 64 16. 70 17. 71 15. 75 18. 47 22. 69 
Virginia....... 11. 40 9.13 8.18 9. 87 7. 60 7. 84 13.10 11. 44 11. 55 1 '3. 75 12. 40 13. 37 16. 00 18. 46 
W. Virginia... 16. 41 12. 90 11. 10 13. 46 11. 70 13. 50 14. 95 14. 31 14. 46 16. 19 15. 79 16. 66 20. 16 24. 02 
N. Carolina. . .. 9. 30 7. 58 6. 57 7. 37 i 6.11 6. 84 8. 76 8. 34 8. 97 9. 42 8. 90 10. 40 12. 21 14. '1:2 
S. Carolina.... 8. 73 6. 34 6.12 5. 89 ! 4. 50 4. 48 5. 80 7.18 7.11 8. 68 8. 07 8. 91 11. 78 12. 83 

Georgia....... 9.15 7. 00 G. GI 6. 40, 5. 00 5. 70 8. 20 6. 57 8. 07 8. 45 7. 70 8. 04 9. 88 10. 25 
Florida..... . . . 12. 23 7. 60 6. 83 6. 04, 5. 30 4. 80 7. 65 6. 62 7. 23 8. 02 6. 67 6. 82 9. 04 8. 61 
Ohio .......... 15.53 14.02 11.23 12.88. 10.80 12.58 14.88 15.96 13.9114.9516.25 16.61 17.99 24.25 
Indiana ....... 12. 27 11. 36 10. 40 11. '1:2 10. 2G 12.16 10. 89 13. 64 11. 95 12. 91 15. 47 14. 26, 16. 20 18.18 
Illinois........ 10.17 9. 52 9. 57 11. 38 9. 36 11. 84 12. 20 13. 93 11. 59 14. 23 15.12 13. 00 15. 84 18. 01 

Michigan ...... 17.39 14.63 11.75 13.20! 9.00 13.32 17.94 13.73 15.41 14.87 15.64 16.28 16.56 20.35 
\Vlsconsin ..•.. 15. 07 12.16 10. 41 12. 28: 10. 50 13. 20 14. 25, 14.10 12. 60 13. 66 15. 79 16. 89 17. 60 20. 56 
Minnesota..... 14. 81 11. 43 9. 38 9. 02 7. 92 9. 57 11. 83 9.12 10. 75 9. 68 10. 72 11. 42 13. 50 15. 95 
Iowa .......... 10. 29 8. 59 9. 03 9. 40 7.13 10. 26 13. 00 10. 56 10. 64 10. 76 11. 83 12. 64 12. 69 16. 48 
Missouri....... 12. 04 9. 44 9.14 9. 59 7. 80 8. 96 6. 77 12. 87 11. 02 11. 53 12. 51 12. 27 14. 57 15. 39 

I 
N. Dakota..... . . . . . . . . . . . . 7. 44 8. 59, 7. 59 6. 72 10. 40 8. 73 10. 58 8. 48 9. 90 10. 84 12. 00 14. 28 
S. Dakota..... . . . . . . . . . . . . 5. 38 7. 74 6. 76 7. 83 9. 45 7. 75 9. 52 10.12 9. 86 9. 72 11. 73 14. 85 
Neura::.ka..... 11. 70 8. 52 7. 31 7. 84' 6. 44 8. 06 7. 61 9. 6!l 7. 28 10. 82 10. 50 9. 8!l 9. 84 13. 77 
Kansas........ 14. 07 9. 35 7.10 7. 26' 6. 75 6. 08 4. 91 10.17 9. 22 8. 57 9.14 9. 25 9. 72 12. 10 
Kentucky ..... 12. 01 10. 92 9. 96 10. 711 7. 77 10. 40 9. 52 11. 34 14. 90 13.18 12. 77 13. 86 14. 95 16. 38 

Tennessee ..... 10. 76 8. 99 8. 82 9. 64! 7. 80 9. 80 9. 23 10.29 11. 52 12. 50 12. 30 13. 21 14. 82 15. 87 
.Alabama ...... 10.92 7.94 7.04 7.06 5.64 6.38 8.39 5.63 8.44 9.00 9.47 10.24 11.63 12.20 
Mississippi.... 13.12 8. 95 7. 94 7. 94 7. 36 6. 38 8. 07 7. 02 9. 94 10. 70 9. 30 11. 28 12. 75 14. 36 
Louisiana..... 15. 29 10. 76 8. 91 8. so' 7. 92 8. 50 10. 27 8. 25 11. 95 11. 34 s. 36 10. 32 12. 25 13. 86 
Texas......... 15. 88 12. 28 9. 50 8. 671 6. 48 8. 46 9. 28 5. 35 11. 62 11. 75 10. 44 11. 25 12. 60 15.16 

Oklahoma..... . . . . . . . . . . . . . . . . . . 9.16J 3. 80 6. 76 7. 38 10. 38 9. 84 11. 96 10.10 10. 32 10. 72 12. 65 
Arkaflsa.s...... 16. 96 11. 34 9. 02 8. ~ : 7. 60 8.17 6. 56 10. 44 10. 66 11. 45 9. 51 11. 09 11. 70 13. 33 
Montana ............ 23. 41 18. 27 14. 721 11. 96 8. 85 22. 50 15. 84 14. 94 15.10 13.19 15. 21 15. 25 21. 25 
Wyoming ................. 14. 63 15. 07' 9. 46 20. 40 28. 44 11. 68 11. 25 18. 52 20.17 15. 93 17. 33 21. 33 
Colorado...... . . . . . . 20. 75 12. 31 9. 16! 7. 31 9.12 12. G5 9. 73 10. 69 11. 07 11. 19 13. 95 15. 27 14. 34 

NewMexico ......... 17.34 14.28 15.541 11.60 14.08 24 .. 33 17.16 18.00 17.71 17.46 21.17 20.88 21.60 
.Arizona ............. 17. 72 15. 15 20. 96 ............ 16. 20 20. 40 20.16 21. 66 26.19 25. 08 33. 75 34. 92 
Utah.......... . . . . . . 17. 94 12.14 15. 71 11. 80 12. 60 17. 46 13. 47 14. 98 23. 90 25. 34 23. 68 18. 36 21. 18 
Idaho ............... 19. 80 15. 73 17. 45 ............ 13. 80 15. 31 19. 67 20. 51 17. 95 15. 85 21. 00 20. 33 

Washington ......... 20. 86 12. 83 11. 4<I 12. 65 11. 80 10.15 14. 95 12. 70 16. 30 14. 52 13. 86 18. 92 19. 38 
Oregon ........ 25. 96 21. 30 15. 07 14. 28 14. 08 13.11 11. 86 15. 44 17. 29 17. 57 13. 57 17. 94 20. 38 21. 44 
California...... 38. 60 23. 07 17. 76 19. 73 16. 20 15. 25 21. 08 23. 49 '1:2. 72 22. 31 52. 32 23. 38 28. 91 28. 16 

United 
States. 12. 48 10. 23 S. 94 9. 35 7. 66 9. 02 10. 09 10. 81 10. 82 11. 79 11. 88 12. 06 13. 38 15. 88 

Division:a 
N. Atlantic .. 
S. Atlantic .. 
N. Central 

East of 
Miss. R ... 

N. Central 
,vest of 
Miss. R ... 

S. Central. .. 
Far\Vestern. 

24. 73 19. 39 16. 62 16. 92 14. 02 13. 28 23.10 19. 62 16. 49 20.15 20. 86 20. 81 20. 74 29. 40 
11. 88 8. 32 7. 35 8. 00 6. 37 6. 83 9. 85 8. 86 9. 39 10. 44 9. 69 10. 30 12. 54 14.13 

12. 41 11. 07 10. '1:2 

11. 66 9. 07 8. 09 
13. 43) 9. 95 8. 84 
28. 50 20. 63 14. 51 

11. 761 

8.56 
8.83 

14.28j 

9.89 12.25 12.80 14.19 12.41 14.04 15.45 14.38 16.46 19.50 

7. 00 8. 29 8. 53 10. 54 9. 63 10. 39 10. 91 11. 08 11. 89 14. 65 
7. 01 8. 31 8. 63 8. 38 11. 20 11. 61 10. 51 11. 47 12. GI 14. 34 

10. 0G 11. 21 16. 68 15. 04 15. 59 16. 01 16. 37 18. 06 20. 21 20. 07 

a See note a, page 599. 



A verage/arm price of corn per bushel in the United States. 

Price December 1, by decades. 
Price December 1, by years. 

Stat.a, Territory, or Division. 
1866- 1876- 1886- 1896- 1899. 1900. 1901. 190'2. 1903. 1904. 1905. 1906. 1907. 1875. 1885. 1895. 1905. 

Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Maine ....................... 102 78 68 61 50 55 76 74 66 81 69 64 75 New Hampshire ...•........ 95 77 66 60 49 56 78 73 63 72 69 64 75 Vermont .................... 94 74 64 57 47 50 73 68 62 73 68 59 75 Massachusetts .............. 92 76 64 60 51 54 76 74 66 72 70 60 75 Rhode lslnnd ............... 99 79 68 68 53 67 76 78 81 84 71 64 80 Connecticut ................. 96 74 64 61 50 55 75 74 67 73 71 60 75 New York .................. 77 63 57 54 45 47 72 67 60 64 61 59 71 New Jersey ................. 69 59 54 49 40 45 66 56 57 58 55 53 63 Pennsylvania ............... 66 57 51 48 41 45 62 58 57 59 54 52 64 Delaware ...... . ............ 58 49 44 41 34 38 57 49 49 49 47 42 52 Maryland ................... 62 51 40 43 36 41 58 51 51 50 48 45 54 ✓irginia .................... 57 51 47 47 38 49 59 52 53 59 53 55 64 West Virginia ............... 56 50 50 51 45 50 65 54 64 64 53 55 72 North Carolina .............. 65 57 S3 55 47 57 73 60 61 62 64 68 74 South Carolina .............. 90 72 00 62 50 64 84 69 69 70 74 73 78 Georgia ..................... 81 68 59 61 50 57 82 73 09 71 70 67 76 Florida ..................... 103 80 67 65 53 GO 85 77 73 75 66 62 80 :>hio ........................ 44 43 39 37 30 34 57 42 47 46 43 39 52 Cndlana ..................... 38 38 36 33 27 32 55 36 36 41 38 36 45 [Ulnois ...................... 34 35 33 33 26 32 57 36 36 
39 1 38 36 44 • ~Uchigan .....•............. 54 46 44 41 36 37 52 52 46 52 46 44 55 Wisconsin ......••.......... 48 40 38 37 30 33 52 50 43 46 42 41 55 IUnnesota .................. 46 37 34 31 24 29 45 40 38 36 33 34 50 :owa ........................ 30 27 30 29 23 27 52 33 38 33 34 32 43 lilssouri. ..•. • .............. 40 33 33 35 30 32 67 33 34 44 37 38 47 ~Orth Dakota .•.. . ......... . ........ . ...... 37 38 33 42 46 45 42 40 36 39 60 louth Dakota ............. .. . ...... .. • . . . . I 32 30 26 29 45 41 35 36 31 29 46 ~ebraska .. . .•.•............ 36 

241 29 28 23 31 54 30 28 33 32 29 41 {ansas .... . ................ 42 28 32 33 25 32 63 34 36 41 33 32 44 {entucky ..•.. . .•.......... 41 42 40 42 37 40 61 42 56 49 43 42 53 

' 

Price bimonthly, 1908. 

1908. Jan. 1. Mar. I. May 1. July 1. Sept. I. 

Cents. Cents. Cents. Cent.9. CcnJs. Cents. 84 78 74 80 88 92 79 77 73 77 85 89 78 n 72 76 84 85 81 77 76 80 84 91 90 85 68 85 90 88 
80 76 74 75 86 90 80 74 69 71 76 83 69 67 70 15 80 88 73 68 67 73 80 82 59 56 59 70 76 81 
62 58 59 68 76 84 71 68 69 74 85 88 77 74 77 82 89 92 79 76 80 87 96 98 91 80 85 91 102 100 
82 77 82 90 99 98 82 80 82 87 94 92 63 54 57 64 75 79 60 46 49 60 69 76 57 48 50 60 69 74 
64 58 61 66 74 77 61 56 59 65 70 76 55 52 56 61 67 G7 52 47 50 58 65 70 51 48 52 59 70 74 
60 60 51 66 67 67 50 49 55 60 65 64 51 46 50 56 62 65 55 46 52 59 66 70 65 56 63 68 82 86 

Nov.I. 

Cents. 
90 
83 
83 
86 
90 

85 
81 
76 
72 
56 

62 
72 
77 
82 
99 

89 
87 
G3 
60 
58 

69 
64 
57 
53 
59 

62 
54 
53 
57 
65 

a> 
0 
t.::> 

~ 
~ 
b:I 
0 
0 
P:l 
0 
~ 

~ 
t;:I 

t, 
t,:j 

~ 
1-3 
~ 
t,:j 

2l 
1-3 
0 
~ 

> 
fJ 
H 
Q 
q 

~ q 

: 
• 



.... 

Tennessee .................. 47 42 41 44 39 49 05 47 49 50 50 

Alabama .•................. 78 04 55 50 47 58 I 77 67 57 60 04 

Mississippi. .......... ....... 82 03 54 54 40 58 74 01 54 50 05 

Louisiana ................... 84 06 55 54 44 50 75 66 58 57 01 

Texas ................ ....... 07 02 50 49 30 47 80 06 48 52 49 

Oklahoma ............... ... . --.... . -.. - .... .. -....... 39 21 29 70 41 38 40 34 

Arkansas ................... 00 53 47 48 38 43 81 49 51 53 55 

Montana .................... . ...... 88 70 06 52 59 90 72 62 08 08 

wr;omiog ................... . ...... -....... 62 61 43 60 72 59 58 57 75 

Co orado .................... . -...... 82 54 49 43 48 74 59 54 54 47 

New Mexico ................ . .... -.... 85 69 67 58 04 77 78 75 78 69 

Arizona ..................... . . --. -. 84 75 94 70 73 90 101 90 91 97 
Uto.h .....•................. . .. -... - 77 61 66 59 63 90 67 70 72 70 

Idaho ....................... . ..... -. 88 05 03 75 50 60 02 57 70 66 
Washington •.•............. -.. -.... 79 62 57 55 59 I 58 I 06 55 66 60 

Oregon ..................... 88 81 62 60 04 57 57 I 66 67 61 59 
California ................... 100 79 60 66 60 61 68 77 74 78 76 

United States ......... 47.8 40. 1 38.2 1 37.1 30.3 35. 7 60.5 40.3 42.5 44.1 41.2 

Division:a I 
North Atlantic ......... 72.3 60.6 53. 8 50. 5 42.5 46.5 65.9 60.4 58.2 61.2 56.9 
South Atlantic ... .. ..... 68.3 57.8 52.9 I 53. 3 44.3 53.0 69.6 60.1 61. 4 63.3 60.6 
North Central East of I Mississippi Ri \Ter .••.. 38.9 37.9 35. o I 34. 4 27. 7 32.7 55. 7 38. 5 38.9 41. 7 39.4 
North Central West of 

Mississippi River .•... 36.0 28.9 31. 0 30. 9 24.9 29. 9 54.7 33.0 34.5 36.2 33.7 
South Central. .......... 57.4 50.5 46. 3 1 46. 7 39.2 46.5 72.5 49.9 50.0 50.2 48.2 
Far Western ............ 99.3 80.6 59. 7 01. 8 50.9 53.9 72.2 09. 7 05.0 00.4 02.2 

a See note a, page 599. 

47 57 • 64 57 04 
04 75 83 78 8L 
61 75 83 79 SL 
00 70 70 70 79 
60 00 69 60 08 

31 44 51 45 53 
47 08 06 70 72 
06 68 90 69 78 
59 70 76 73 70 
50 65 71 60 65 

72 72 80 80 76 
85 90 105 97 97 
74 72 72 70 71 

50 70 70 69 72 
55 70 76 70 71 
06 74 77 75 70 
67 85 88 84 85 

39. 9 I 51. 6 60.6 54.0 58.1 

54. 4 66.4 74.9 70.0 68.4 
61.1 70.6 77.1 73. 0 76.4 

37.5 47.1 59.7 49.8 52.4 

32.5 44.3 53.4 47.3 51.4 
46.3 58.8 03.3 60.1 06.8 
61. 0 73.4 79.2 73.0 09.2 

I 
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Wholesale prices of corn per bushel, 189.5-1908. 

New York. Dalti.more. Cincinnati. Chicago. Detroit. St. Louis. San Fran-
cisoo. 

Date. No. 2. Mixed.a No. 2. No. 2. No. 3.b No. 2. No. 1 white 
(per cwt.) . . 

Low. High. Low. IIigh . Low. High . Low. IIigh . Low. High . Low. Iligb. Low. Illgh. 

-
Ct8. Cls. Cts. Ctll. Cts. Cts. Cts. 0(8. Cts. Cts. Ct.,. Cts. 1895 .......... 32½ 60¼ 31 601 26 57 24j 541 26¼ 55 23¼ ~t 50.82} Sl. 27¼ 1896 .... .... .. 25¼ 41 22 36; 22 32½ 19t 30ft 20½ 32 17l . 75 . 91¼ 1897 .......... 27 38 22 39 22¼ 33½ 21 32ft 21i 32¼ 19¼ 29½ . 7i½ I. 12¼ 1898 .......... 33 "I 29 43¼ 29 40 26 38 28½ 39! 25¼ 36\ . 85 1. 17¼ 1899 .......... 36t 45 341 43 311 38 30 38k 32 38 29j 36i 1.05 1.17¼ 1900 .......... 39 52 361 481 32 47 rsi 49¼ 32½ 45 30i 43 LOO 1. 30 1901. ......... 45¼ 72 41 68 38 71¼ 67¼ 37 70½ 35 70 1. 10 1. 75 1902 ..... .... . 57 73 43 77 44 69 43i 88 57 70¼ ~g! 69¼ 1.30 1. 65 1903 .......... 49¼ 68¼ 46½ 61 40 54¼ 41 53 40½ 56¼ 55 l. I 7½ 1. /Yi½ 1904 .......... 47! 69 49¼ 58i 45½ 58¼ 421 59¼ 42 60 42¼ 57 1.25 1. 55 

1005. 
January ...... 51¼ 52¼ 44¼ :i 45½ 46 42 431 45 46¾ 43} 45 1. 25 1.55 February .... 51 54f 44 46 48¼ 42~ 45 45¼ 48½ 44 47 1.32¼ l. 45 March ...... .. 52 54. 45¼ 54 48 52 45¼ 48¼ 48½ 51¼ 46 49 1. 32½ l. 40 April. ........ 51 52i 48 52¼ 47¼ 50½ 46 49½ 49¼ 50 461 40½ 1. 32½ 1. 40 May .......... 52 581 :t 56; 49 54½ 48 64* 49½ 54 48 53 1.32¼ 1. 50 June ....... .. 571 62 64 54 57 51¾ so. 54 57¼ 50¼ 50 l. 40 1. 45 July .......... 59i 63½ 58 65 67 69¼ 631 59 57i 58 51 58¼ 1. 40 1. 42¼ .August ....... 60 62i 66 63½ 54 57½ 53 57 55 57 51¼ 54¼ 1 40 1.42¼ September ... 59 61 56 63 54¼ 56¼ 51¼ 54¼ 54¼ 55¼ 51¼ 54½ 1. 32; 1.40 October ...... 

58! 62¼ 61 63 53i 56¼ 50 64t ~~ 
59 50 53½ 1. 30 1. 32~ November ... 52 62½ 42 61 45½ 53 45¼ 51_ 5·1 41¼ 51¼ 1. 30 I. 37½ :, -December .... 50 53¼ 42 51¼ 44½ 47 42 60¼ 44, 45l 41½ 46½ 1. 32½ 1. 37¼ 

1906. 
January ...... 49¼ 611 473 49i 44 46 41 43 44½ 45i 411 43~ -. .. ... - -45i ...... February .... 47 49 481 42 44¾ 41¼ 45¼ 43 461 39~ 42j .... -.. . ..... March ........ 47¼ 62 46 49 43 48 39 44 

431 
47 40¼ 44½ ... - ... . ...... April. ...... .. 52 66¼ 49f 54¼ 47 62t 43¼ 48 48 62 43¼ 51¼ ... - -.. . ..... May .......... 65l 68 55 67¼ 61¼ 53 47¼ 50 50· 53¼ 49 51 ....... . ..... June ......... 58 01; 55 58 61¼ 54 50 541 62 55 48 53¼ -.. -.. - ...... July .......... 56~ 60 55¼ 673 53¼ 55¼ 49} 53¼ 53 55 50~ 54½ . -...... . ... .. August ....... 65 58 54¼ 55f 50¼ 54¼ 48½ 61 52¼ 54 46½ 51 - -..... . .. --. September ... 66¼ 58¼ 63¼ 64t 48 50¼ 47 50 49 52 46 47½ . - .... - . - .. -.. October ...... 64! 56 51k 64¼ 48 60 44} 47¼ 48t 49¾ 44 46 -....... . -.... November ... 524 56 49 62 47¼ 48¼ 44 47¼ 48· 49¾ 41 45½ -....... . ........ December .... 50 63 50 61½ 43 48 40 46 43½ 49¼ 39¼ 45 - ...... . ..... 

1907. 
January ...... 49! 52 47 50 43 47 39j 43¼ 43 46 39 43 1. 25 1. 40 February .... 51, 54½ 491 5lt 46 48 43 44¼ 451 46¼ 42¼ 45¼ 1.25 1.35 March ........ 51j 64 49k 51 46¼ 48i 43 45 45 47 43 45¼ 1. 27! !.35 A/aril. ........ 611 67! 60¼ 56J 47½ 53 44¼ soi 45¼ 60¼ 43 50¼ 1. 27¼ 1. 40 A ay .......... 66¼ 63 5-5k 60 52¼ 57¼ 49f 56 50¼ 561 49 55! 1.35 1. 65 June ......... 60¼ 65 58t oo: 55 56¼ 51. 54½ ~t 56 501 54 ....... . . -.. -July .......... 60 63 68 61 65¼ 57 62 551 67 5ll 55 1.50 1.60 August ....... 60¼ 67f 59 63, 56¼ 63 54 61 57 62 63¼ 60 1.50 1. 57¼ Sept.ember ... 67} 77 64 70 63 66 :i 63j 62 69¼ 59 63 1. 52¼ 1. 60 October ...... 69 76k 64 74¼ 68 71 66¼ 63 09½ 53¼ 66 ....... - . - . -- -November ... 64½ 71¼ 61i 67 69 62¼ 55¼ 60¼ 62 64 56 59~ ....... -... - ... December .... 67 76 59 68¼ 60 61¼ 57¼ 61¼ 68 64¼ 51¼ 59 . .. . .. .. .. - . ..... -. 

1908. 
January ...... 63¼ 69¼ 59j 65~ 55½ 66 67 60 64! 59¼ 54¼ 67¼ .. ...... . . ..... February ... . 60¼ 63¼ 69 6lt 54~ :i 56½ 59¼ 53½ 61¼ 54¼ 59 . . . . . . . ...... 
March ........ 62½ 70 02 66 60¼ 58½ 66 61¼ 65¼ 58~ 64¼ 1.60 1. 70 April. ........ 

691 
75 66¼ 71 60¼ 69¼ 65 68 65 68¼ 63 67 1. 65 1. 70 

May .......... 72 77½ 71¼ 74¼ 69¼ 76 67f 82 69 75 67 73i 1. 65 1. 80 
June ......... 74 78 731 76 70¼ 74½ 671 741 71~ 75 70¼ 75 1.80 1. 87! July .......... 78¼ 86 75 80 71 81½ 70 78 72 79 74 8li 1. 80 1.90 
August ....... . .. - . . . ..... 80 83¼ 76t 82 77¼ 80 78½ 80 70 79 1.85 1.90 
Septen1ber .. . . . . . . . . ..... . ..... . . . . . . 79 83¼ 78 82 80 83 76¼ 81¼ . . . . . . . . ...... 
October ...... . . . . . - ...... . ..... . ..... 66¼ 79¼ 66 79 75 80 63½ 77 1.85 1.90 
November ... 71 74 671 71 63 66 62 66½ 63 72 61 66¼ . . . . . . . ...... 
December .... 65 71 63k 07¼ 58½ 64 662 62¼ 59 63 56¼ 63 ........ . ..... 

a No. 2 grade, 1895 to 1900. b No. 2 grade, 1895 to 1904. 
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International trade in corn, including corn meal, 1908-1907. 

GENFRAL NoTE.-Substantially the international trade of the world. It should not be expected that 
the world export and import totals for any 1._ear will agree. Amon& sources of disagreement are these: 
\1) Different periods of time covered in the' year'' of the various countries; (2) lmport.s received in year 
subsequent \.O year of export; (3) want of uniformity in classification of goods amon~ countries; ( 4) differ
ent practices and varying degrees of failure in recording countries of origin and ultimate destination; (5) 
different practices of recording reexported goods; (6) opposite methods of treating free ports; (7) clerical 
arrors, which, it may be assumed, are not infrequent. 

The export.s gi,en are domestic exports and the imports given are imports for consumption, as far as it 
is feasible and consistent so to express the fact.s. While there are some inevitable omissions from such a 
table as this, on the other hand, there are some duplications because of reshipments that do not appear as 
such In official reports. For the United Kingdom import figures refer to import.s for consumption, when 
availabla, otherwise net imports. 

EXPORTS. 

Year 
Country. begin-

ning-
1903. 1904. 1905. 1906. 1907. 

Bushels. Bushels. Bushels. Bu~he'8. Bushels. 
Argentina ................... Jan. 1 82,845,915 97,221,783 87,187,629 106,047, 790 00,262,705 
Austria-Hungary ........... Jan. 1 310,804 174,342 63,218 22,361 a 120,144 
Belgiwn .................... Jan. 1 6,579,655 6,287,688 8,078,215 6,588,557 7,644,848 
B ul~ia ....... _ ............ Jan. 1 5,089,114 9,762,657 3,870,090 5,658,543 10,225,222 
Net er lands ................ Jan. 1 5,373,194 4,449,009 4,278,515 0,010,176 8,215,931 
Rournania .................. Jan. 1 31,080,198 18,042,377 1,441,437 23,750,349 23,756,349 
Russia ...................... Jan. 1 25,349,683 18,633,663 7,372,386 9,879,982 a38, 623,929 
SerYia .. _ ................... Jan. 1 171,767 130,225 806,115 1,755,446 4,046,392 
United States ............... Jao. 1 94,406,632 47,896,231 113,189,271 105,258,629 86,524,012 
Uruguay .................... July 1 1,004,063 2,002,431 28,519 9,7~0 b 9,746 
0 ther countries ............. .......... 601,500 346,346 4,199,950 2,713,077 as, 631,077 

Total ................. ... -.. -... 252,872,525 204, 946, 7 52 230,815,345 267,700,650 235,060,355 

Austria-Hungary . . .......... Jan. 1 
Belgium .................... Jan. 1 
Canada ..................... Jan. 1 

8~t!~.~ ~~~~. ~~~~ ~:::::::: Jan. 1 
Jan. 1 

Denmark ................... Jan. 1 
Egypt ....................... Jan. 1 
France ...................... Jan. 1 
Germany ct •••••••••••••••••• Jan. 1 
I taly ........................ Jan. 1 
Mexico ..................... Jan. 1 
N etberlnnds ................. Jan. 1 
Norway ..................... Jan. 1 
Portugal .................... Jao. 1 
Russia .................. _ ... Jan. 1 
Spain ....................... Jan. 1 
Sweden ..................... Jan. 1 
Switzerland ................. Jao. 1 
Transvaal e •••• _ •••••••••••• Jan. 1 
United Kingdom ............ Jan. 1 
Otner countries ............. --.. --. --. 

Total .................. . ---....... 

a Preliminary. 
b Y car preceding. 
c British South Africa after 1905. 

IMPORTS. 

11,130,274 14,090,377 18,511,368 7,198,839 a 4,000, 743 
20,323,86~ 19,474,330 24,169, 780 20,125,007 23,005,832 
13,075,283 8,896,007 11,898,604 12,714,257 10,187,579 
3,471,281 1,236,927 2,171,601 315,835 51,298 

619,326 696,517 1,843,348 2,489,087 3,053,939 
8,772,022 9,284,777 10,859,257 18,855,752 158,148 

142,537 53,017 1,279,749 1,438,435 196,539 
11,347,114 10,124,353 11,122,512 14,009,103 a 16,849, 137 
37,527,343 30,450,853 36,538,306 44,883,052 49,293,029 
15,092,527 8,365,123 5,902,875 8,666,763 a2,815, 120 

530,081 121,138 1,115,007 1,882,218 1,554,145 
20,160,078 16,547,198 16,234,785 25,305,233 29,192,195 

765,246 555,991 544,596 718,276 1,937,926 
306,605 531,889 2,724,050 370,611 b 370,611 
457,715 625,526 163,979 450,481 a 542,337 

1,484,490 2,761,426 1,904,186 2,647,975 a 4,552,177 
189,357 234,986 491,035 504,940 330,588 

2,611,202 2,704,457 2,498,380 2,887,291 2,867,704 
2,197,476 1,422,985 1,277,353 .. -...... -..... -- ........ --

101,284,919 86,076,697 84,150,490 97,736,853 106,708,048 
7,325,628 3,306,140 7,432,369 4,812,269 a 4,111,205 

258,874,367 217,560,714 242,839,690 268,578,783 268, 278, 360 

d Not including free port.s prior to March 1, 1906. 
e Included with British South Africa after 1905 

I. 
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WHEAT. 

Wheat crop of countries named, 1904-1908. 

Country. 

NORTH AMERICA. 

Unlted States ............... 

C a.nada: 
New Brunswick ......... 
Ontario ................. 
Manitoba ................ 
Saskatchewan .......... . 
Alberta .................. 
Other. .................. 

Total Canada .......... 

M cxlco ...................... 

Total North Amer.lea .. 

SOUTH AMERICA. 

frntina ................... Ar 
C 
u 

b e ........................ 
ruguay .................... 

Total South A.mer.lea .. 

EUROPE. 

A ustrla--Ilungary: 
Austria .................. 
Hungar~ proper ......... 
Croatia-- Javonia ......... 
Bosnle.-Herzegovina ..... 

Total Austrle.-Hungary 

elgiu.m ..................... B 
B 
D 
F 
F 
G 
G 
I 
M 
N 
N 
p 

uJgaria .................... 
enmark .................... 
inland ..................... 
ranee ...................... 
ermany ..... ......... ..... . 
reece ..•................... 

tal )' ........................ 
ontenegro ................. 
ether lands ............ ..... 
orway ..................... 
ortugal. ................... 

R ouman.ia ................... 

R ussia: 
Russia proper ........... 
Poland .................. 
Northern CaucMla ...... 

Total Russia (Euro-
pean) ................ 

ervia ....................... s 
s 
s 
s 
T 

pain ....................... 
wed en ..................... 
w1tzerland ................. 
urkey (European) ......... 

u nlted Kingdom: 
Great Brltaln-

England ............. 
Scotland ............ 
Wales ............... 

Ireland ................. . 

Total United Kingdom 

Total Europe .......... 

1904. 1905. 1906. 1907. 1908. 

Bushela. Bmhela. Bmhela. BmMla. Bmhela. 
652,400,000 692,979,000 735,261,000 634,087,000 664,602,000 

371,000 418,000 420,000 525,000 360,000 
13,030,000 22,195,000 22,806,000 18,587,000 18,626,000 
40,397,000 57,519,000 63,181,000 40,939,000 51,853,000 
16,447,000 26,930,000 38,207,000 28,564,000 35,837,000 

968,000 2,379,000 4,091,000 4,092,000 5,058,000 
3,000,000 3,000,000 3, 100,000 3,300,000 2,800,000 

74,213,000 112,441,000 131,805, ooo 1 96,007,000 114,534,000 

9,393,000 9,710,000 8,000,000 9,000,000 8,000,000 

636,000,000 815,130,000 875,066,000 739,094,000 787,136,000 

129,672,000 150,745,000 134,931,000 155,993,000 192,489,000 
17,948,000 12,089,000 12,157,000 15,776,000 17,000,000 
7,000,000 7,565,000 4,600,000 6,867,000 7,430,000 

. 
154,620,000 170,399,000 151,694,000 178,636,000 216,919,000 

53,734,000 54,531,000 58,255,000 52,369,000 62,170,000 
137,078,000 157,514,000 197,408,000 120,506,000 152,204,000 

9,841,000 13,077,000 10,314,000 11,838,000 13,228,000 
3,753,000 3,010,000 2,693,000 2,168,000 3,022,000 

204,406,000 228,138,000 268,670,000 186,881,000 230,624,000 

13,817,000 12,401,000 12,964,000 15,835,000 13,000,000 
42,242,000 34,949,000 39,109,000 36,944,000 47,072,000 
4,282,000 4,067,000 4,161,000 4,343,000 4,400,000 

133,000 129,000 100,000 100,000 135,000 
298,826,000 335,453,000 324,919,000 376,999,000 310,526,000 
139,803,000 135,947,000 144,754,000 127,843,000 138, 4-12, 000 

8,000,000 8,000,000 8,000,000 8,000,000 7,000,000 
167,635,000 160,504,000 176,402,000 177,544,000 150,792,000 

200,000 200,000 200,000 200,000 200,000 
4,423,000 5,109,000 4,978,000 5,325,000 5,075,000 

212,000 329,000 303,000 290.000 330,000 
9,000,000 5,000,000 9,000,000 6,000,000 5,000,000 

53,738,000 103,328,000 113.867,000 42, 2.'37, 000 54,813,000 
' 

519,964,000 451,327,000 344,765,000 340,416,000 ............... . 
21,241,000 20,239,000 21,152,000 18,173,000 .......... - .... 
81,050,000 96,708,000 85,046,000 79,184,000 - . - ............ 

622. 255, ooo I 568,274,000 450,963,000 437,773,000 a.560, 484,000 

11,676,000 11,280,000 13,211,000 8,375,000 14,000,000 
95,377,000 92,504,000 140,656,000 100,331,000 119,970,000 
5,135,000 5,529,000 6,650,000 5,953,000 6, 756,000 
4,000,000 4,000,000 4,000,000 4,000,000 3,527,000 

23,000,000 20,000,000 25,000,000 18,000,000 25,000,000 

35,624,000 57,424,000 57,583,000 53,855,000 51,371,000 
1, 499,000 2,130,000 2,063,000 1,953,000 1,854,000 

919,000 1,204,000 1,308,000 1,138,000 966,000 
1,040,000 1,430,000 1,527,000 1,367,000 1,394,000 

39,082,000 621 188,000 I 62, 481, 000 I 58,313,000 5.5,58.5,000 
. 

1,747,242,000 11, 797,329,000 11,810,448,000 11,621,286,000 al, 761,731,000 

a Including Asiatic Russia. 
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Wheat crop of countries named, 1904-1908-Oontinued. 
~ 

Country. 1904. 1905. 1906. 1907. 1908. 

ASIA. 

B rl tlsh India, including such Bushels. Bushels. B'U8hels. Bushels. Bushels. 
native States as report ..... 359,936,000 283, 063, 000 319,952,000 317,023,000 229,092,000 

Cyprus •. .....•..........•.•. 2,176,000 2,441,000 2,410,000 2,636,000 2,700,000 

Japanese Empire: 
Japan ............•...•.. 19,754,000 18,437, 000 20,283,000 22,932,000 22,266,000 
Formosa ................ 190,000 200,000 178,000 200,000 200,000 

Total Japanese Empire 19,944,000 18,637,000 20,461,000 23,132,000 22,466,000 

Persia ................•...... 16,000,000 16,000,000 16,000,000 16,000,000 16,000,000 

Russia: 
Central Asia .........•... 12,822,000 25,491,000 11,486,000 27,085,000 .. -.. ---.. --..... 
Siberia .................. 31,590,000 42,411,000 45,833,000 45,771,000 --............. -. 
Transcaucasia a. ••••..••.• 82,000 109,000 108,000 63,000 .............. -.... 

Total Russia (Asiatic). 44,494,000 68,011,000 57,427,000 72,919,000 (b) 

Turkey (Asiatic) ....... .... . 35,000,000 35,000,000 35,000,000 35,000,000 35,000,000 

Total Asia ....•........ 477,550,000 423, 152,000 451,250,000 466,710,000 b 305,258,000 

A.l'RICA. 

Algeria ...................... 25,484,000 25,579,000 34,323,000 31,261,000 28,000,000 
Cape of Good Hope .......... 2,000,000 2,000,000 2,000,000 2,000,000 2,000,000 
Egypt ......................• 25,000,000 26,000,000 25,000,000 25,000,000 25,000,000 
Natal. .............•......... 7,000 4,000 8,000 3,000 3,000 
Sudan (Anglo-Egyptian) ..•. 486,000 483,000 542,000 500,000 500,000 
Tunis ....................... 10, 51a, 000 5,729,000 4,906,000 6,314,000 2,838,000 

Total Africa .....•..... 63,496,000 58,795,000 66,779,000 65,078,000 58,341,000 

AUSTRALASIA. 

Australia: . 
Q.ueensland ..•.......... 2,514,000 2,217,000 1,173,000 1, 144,000 715,000 
New South Wales ..•.... 28,196,000 16,983,000 21,391,000 22,506,000 9,360,000 
Ylctoria ................. 29,425,000 21,666,000 24,156,000 23,331,000 12,482,000 
South Australia ......... 13,626,000 12,454,000 20,779,000 18,017,000 19,739,000 
\V estem Australia •...... 1,935,000 2,077,000 2,381,000 2,845,000 3,026,000 
Tasmanin ..••........... 792,000 818,000 801,000 672,000 665,000 

Total Australia . ....... 76,488,000 56,215,000 70,681,000 68,515,000 45,987,000 

New Zealand ...•............ 8,140,000 9,411,000 7,013,000 5,782,000 5,743,000 

Total Australasia ...... 84,628,000 65,626,000 77,694,000 74,297,000 51,730,000 

Grand total ........... 3,163,542,000 3,330,431,000 3,432,931,000 3,145,101,000 3,181,115,000 

a Includes Chernomorsk only. b See note a, p. 606. 

- - - -- -
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A creage, production, value, prices, and exports of wheal in the United States, 1849-1908. 

Aver- Chica§o cash price per 
age bushe, No. 1 northern. 

Domestic Aver- fann Per price elorts, in- cent Year. 
age 

per Farm value May of c uding of Acreage. yield Production. bush- December!. December. following flour, fiscal per 
el year be- crop 

year. ex-acre. De- ~nning port-cem- uly 1. ed. berl. Low. High. Low. Iligh. 

Acres. Bush. Bushel.s. Cents. Dollars. Ct.s. Ct.s. Ct-.s. Cu. Buahel.s. P. ct. 1849 a . ... .. ..... ... . .. -- .. 100, 485, 944 . .. ..... .. .. . . . . . . . . . .. . . ... -. . ..... .. . . ... . . --... 7,635,901 7.5 1859 a. .... -- -...... . .. -.... 173,104,924 . ...... . ...... - . - . .. . --...... .. . - - .. - .... -. -...... 17,213,133 9.9 1866 ... 16,424,496 9.9 151,990,906 152.7 232,109,630 129 145 185 211 12,646,941 8. 3 1867 ... 18,321,561 11.6 212,441,400 145.2 308,387,146 126 140 134 161 26,323,014 12. 4 1868 ... 18,460,132 12. 1 224,036,600 108.5 243,032,746 80 88 87 96 29,717,201 13. 3 
1869 ... 19,181,004 13.6 260,146,900 76.5 199,024,996 63 76 79 92 53,900,780 20. 7 1870 ... 18,992,591 12. 4 235,884,700 94.4 222,766,969 91 98 113 120 52,574, Ill 22.3 1871. •. 19,943,893 11. 6 230,722,400 114. 5 264,075,851 107 111 120 143 38,995,755 16.9 1872 ... 20,858,359 11.9 249,997,100 111. 4 278,522,068 97 108 112 122 52,014,715 20. 8 1873 •.. 22,171,676 12. 7 281,254,700 106.9 300,669,528 96 106 105 114 91,510,398 32. 5 
1874 ... 24,967,027 12. 3 308,102,700 86.3 26.5,881,167 78 83 78 94 72,912,817 23. 7 1875 .•. 26,381,612 11.1 292,136,000 89. 5 261,396,926 82 91 89 100 74,750,682 25.6 1876 .•. 27,627,021 10.5 289,356,500 96. 3 278,697,238 104 117 130 172 57,043,936 19.7 1877 ... 26,277,646 13.9 364,194,146 105.7 385,089,444 103 108 98 113 92,141,626 25.3 1878 ... 32,108,560 13.1 420, 122, 400 77.6 325,814,119 81 84 91 102 150,502,506 35.8 
1879 .•. 32,545,950 13. 8 448,756,630 110.a 497,030, 142 122 133} 112½ 119 180, 304, 180 40. 2 1880 ... 37,986,717 13.1 498,549,868 95. 1 474,201,850 93½ 109, 101 112i 186,321,514 37.4 1881. .. 37,709,020 10.2 383,280,090 119.2 456,880,427 124¾ 129 123 140 121. 892, 389 31.8 1882 ... 37,067,194 13. 6 504,185,470 88. 4 445,602,125 911 94¾ 108 

lJ~ 
147,811,316 29.3 1883 ... 36,456,593 11. 6 421,086,160 91.1 383,649,272 94i 99t 85 111,534,182 26.5 

1884 ... 39,475,885 13. 0 512,765,000 64.5 330,862,260 :t 76f 85¾ 90~ 132,570,366 25.9 1885 ... 34,189,246 10. 4 357, 112. 000 77. 1 275,320,390 89 ~i 79 94,565,793 26.5 1886 .. . 36,806,184 12. 4 467,218,000 68. 7 314,226,020 i~ 791 88' 153,804,969 33. 6 1887 ... 37,641,783 12.1 456,329,000 68.1 310,612,~ 79 81. 89{ 119,625,344 26.2 1888 ... 37,336,138 11.1 415,868,000 92.6 385,248,0 9Gi 105¼ 77i 95¼ 88,600,743 21. 3 
1889 ... 38,123,859 12. 9 490,560,000 69.8 342,491,707 76:f SOit 89:1- 100 109,430, 467 22. 3 1890 ... 30,087,164 11.1 399,262,000 83.8 334,773,678 87½ 925 98! 108¼ 106,181,316 26.6 1891. .. 39,916,897 15. 3 611,780,000 83.9 513,472,711 89f 93¼ 80 85! 225,665,811 36.9 1892 ... 38,554,430 13. 4 515,949,000 62. 4 322,111,881 69 73 68¼ 76¼ 191,912,635 37.2 1893 ... 34,629,418 11. 4 396,131,725 53.8 213,171,381 591 ~ 52t 60½ 164,283, 129 41.6 
1894 ... 34,882,436 13.2 460,267, 416 49.1 225,902,025 62¾ ~, 602- 85i 144,812,718 31.5 1895 ... 34,047,332 13. 7 467,102,947 50.9 237,938,998 53¾ 57! 67f 126,443,968 27.1 1896 ... 34,618,646 12. 4 427,684,346 72. 6 310,602,539 74j 93i 68, 97 145,124,972 33. 9 1897 ... 39,465,066 13. 4 530,149,168 80.8 428,647, 121 92 109 117 185 217,306,005 41. 0 1898 ... 44,055,278 16.3 675, 148,705 58. 2 392,770,320 62i 70 68i 79½ 222,618,420 33. 0 
1899 .•. 44,592,516 12. 3 547,303,846 58. 4 319,545,259 64 69½ 631 67} 186,096,762 34. 0 1900 ... 42,495,385 12. 3 522,229,605 61.9 323,515,177 69} 74! 70 itt 215,990,073 41. 4 1901. .. 49,895,514 16. 0 748,460,218 62.4 467,350,156 73 79t ~n 234,772,616 31. 4 1902 ... 46,202,424 14. 6 670,063,008 63.0 422, 224, 117 7lf 77 

1~! 
202,90.5,598 30.3 1903 ... 49, 464,967 12. 9 637,821,835 69.5 443,024,826 77;, 87 87 120,727,613 18. 9 

1904 .. . 44,074,875 12.5 552,399,617 92.4 510,489,874 115 122 89½ un 44,112,910 8. 0 1905 ... 47,854,079 14. 6 692,979,489 74. 8 518,372,727 82½ 90 80} 87 97,609,007 14. l 
1906 ... 47,305,829 15.5 735, 2(i0, 970 66. 7 490,332,760 b 72f b 75 84 106 146,700,425 20.0 1907 ... 45,211,000 14. 0 634,087,000 87.4 654,437,000 b104 b109 b103 blll¼ 163,043,669 25. 7 
1908 ••. 47,557, 000 14. 0 664,602,000 92.8 616,826,000 106¼ 112 126½ 137 . . . . . . . . . . . . . ..... 

a Census figures of production. b No. 2 red winter. 
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Acreage, production, value, and di.stribut·ion of wh~at in the United States in 1908. 

Crop of 1908. 

State, Territory, or Stock in farmers' Shipped out or 
Division. Farm value hands Mar.1,1909. county where grown. 

Acreage. Production. Dec.1. 

Acres. BWJhels. Dollars. Bu-sltels. P.ct. 
:Maine .•.............. 8,000 188,000 196,000 71,000 38 
Vermont ..• •• ...•.... 1,000 23,000 23,000 9,000 38 
New York. ...•.•..... 443,000 7,752,000 7,674,000 1,938,000 25 
New Jersey ........... 108,000 1,868,000 1,887,000 430,000 23 
rennsylva.nio. ..•..•... 1,590,000 29,415,000 29,121,000 10,001,000 34 

Delaware ............. 115,000 1,725,000 1,725,000 414,000 24 
Maryland ............. 765,000 12,546,000 12,295,000 2,509,000 20 
Virginia .............. 780,000 8,892,000 8,981,000 2,490,000 28 
,vest Virginia ........ 361,000 4,693,000 . 4,834,000 1,408,000 30 
North Carolina ..•.... 568,000 5,680,000 6,078,000 1,988,000 35 

South Carolina .••.... 315,000 2,835,000 3,686,000 680,000 24 
C . 240,000 2,208,000 2,672,000 442,000 20 ,corgi.a .............. . I 
Ohio .....••.....•..... 2,083,000 33,328,000 32,995,000 8, 999,,000 27 
Indiana ..•.......... .. I 2,721,000 45,169,000 44,266,000 10,389,000 23 
Illinois ......... ...... I 2,324,000 30,212,000 29,306,000 5,740,000 19 

Michigan ..•......... . 
1 

874,000 15,732,000 15,260,000 3,933,000 25 
,v isconsin .•.......•.. 183,000 3,328,000 3,062,000 1,132,000 34 
Minnesota ............ 5,356,000 68,557,000 64,444,000 16,454,000 24 
Iowa ................. 468,000 8,068,000 7,100,000 2,743,000 34 
Missouri .............. 2,226,000 22,260,000 20,702,000 4,452,000 20 

North Dakota ........ 5,899,000 68,428,000 62,954,000 13,686,000 20 
South Dakota ........ 2,958,000 37,862,000 34,833,000 8,330,000 22 
Nebraska ............. 2,571,000 44,295,000 37,208,000 11,074,000 25 
r-::ansas ............•.. 6,308,000 79,282,000 69,768,000 11,892,000 15 
Kentucky •........... 758,000 8,793,000 8,617,000 1,759,000 20 

Tennessee ............ 819,000 8,190,000 8,108,000 1,720,000 21 
Alabama ............. 95,000 1,092,000 1,108 000 273,000 25 
l,Hs.~is.~ippi. ........... 1,000 14,000 14,000 ······---····· - - . -.. 
•rexas ................ 924,000 10,164,000 11, 91H, 000 
Oklahoma ............ 1,347,000 15,625,000 13,750,000 

Arkansas ..... ..... ... 162,000 1,620,000 1,539,000 
Montana ......•.•..•.• 153,000 3,703,000 3,185,000 
Wlcoming ......•...•.. 70,000 1,775,000 1,609,000 
Co orado ...•...•...... 293,000 6,153,000 5,415,000 
New Mexico .......... 41,000 1,025,000 964,000 . 
Arizona •...• •.•...... 15,000 400,000 '480,000 
Utah .•.•...... •..••.. 220,000 5,825,000 4,952,000 
Nevada. . . .. .•........ 33,000 990,000 1,119,000 
ldab.o .. ... • .......... 387,000 10,897,000 8,063,000 
,v ashingt.on • •••.••..• 1,446,000 27,162,000 22,273,000 

O!mon .. ••....•.••... 
C ornie. •••..•••..•. 

728,000 
800,000 

15,148,000 
11,680,000 

12,725,000 
11,914,000 

United Sta~ ... 47,557,000 664,602,000 616,826,000 

Division: a 
North Atlantic ..... 2,150,000 39,246,000 38,901,000 
South Atlantic .•... 3,144,000 38,579,000 40,271,000 

North Central E. 
of Miss. R ........ 8,185,000 127,769,000 124,889,000 

North C e n tr a l 
w.orMlss. R ..... 25,786,000 328,752,000 297,009,000 

South Central • • .... 4,106,000 45,498,000 43,157,000 
Far Western •. ..... 4,186,000 84,758,000 72,599,000 

"See note a, page 599. 

1-67563-YBK 1908--39 

1,220,000 12 
2,188,000 14 

·105,000 25 
592,000 16 
532,000 30 

1,292,000 21 
205,000 20 

64,000 16 
1,806,000 31 

198,000 20 
2,179,000 20 
4,346,000 16 

2,424,000 16 
1,285,000 11 

143,692,000 21. (\ 

12, 449,000 31. 7 
9,931,000 25.7 

30,193,000 23.6 

68,631,000 20.9 
7,565,000 16.6 

14,923,000 17.6 

Bwhels. P. ct. 
0 0 
0 0 

1,628,000 21 
504,000 27 

10,001,000 34 

1,035,000 60 
8,155,000 65 
3,201,000 36 

845,000 18 
341,000 6 

57,000 2 
88,000 4 

15,997,000 48 
24,391,000 54 
16,919,000 56 

7,237,000 46 
566,000 17 

45,933,000 67 
3,792,000 47 
9,794,000 44 

54,058,000 79 
30,290,000 80 
30,121,000 68 
57,083,000 72 
3,078,000 35 

2,457,000 30 
33,000 3 

0 0 
2,541,000 25 

10,156,000 65 

113,000 7 
1,852,000 50 

89,000 5 
2,154,000 35 

72,000 7 

20,000 5 
2,796,000 48 

495,000, 50 
7,410,000 68 

20,915,000 77 

9,392,000 62 
7,826,000 67 

393,435,000 59.2 

12,133,000 30.9 
13,722,000 35.6 

65,110,000 51. 0 

231,071,000 70. 3 
18,378,000 40.4 
53,021,000 02.6 
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Acreage, production, and/arm value December 1 of winter and spring wheat in the United 
Stat,es in 1908. 

Winter wheat. Spring wheat. 

'Cl 
~ .... 'ti El . State, Territory, - -Q) 

Q) .!; ~fi .,<!! ~ - .; or Division. 
Q) ~ Pro- Farm » .. 

Pro- Farm Acreage. ~ value Acreage. Q) t; Q)A value f:;; duction. QI)"' duction. !~ ;~ Dec. 1. "' ... Dec. 1. ... Q) Q) p. 
"' p. I> I> "C I> I> "C .,: ~A ~ ~p. - - -Acres. Bu. Btuhels. Cts. Dollars. Acres. Bu. Bu-sliels. Cts. Dollars. Maine ............. .......... . ... . ............. . ... - ............. 8.000 23.6 188,000 104 196,000 Vermont .......... ..... - .... . . . .. .. . .. . - . . . ...... . .... -....... 1,000 23.0 23,000 99 23,000 New York ........ 443,000 17. 5 7,752,000 99 7,674,000 .......... . .............. . .. . .. . .. . . . .. . . .. . .. New Jersey ....... 108,000 17.3 1,868,000 101 1,887,000 .. .. . . .. -..... .... . .......... - ......... . ............... Pennsylvania ..... 1,690,000 18.5 29,415,000 99 29,121,000 ............... . .... . .. . ............ - .... . .. . . . .. . .. .. . .. 

Delaware ......... 115,000 15.0 1,725,000,100 1,725,000 .................. . .. - .. ♦ ........ - • . ..... . .......... .... M!lr~l~d ......... 765,000 10.4 12,546,000, 98 12,295,000 . .. . . . . . .. . . .. . ... .. ......... -..... . ...... .. ········· ·· Vug1rua ........... 780,000 11. 4 8,892,000 101 8,981,000 ............ . --- ........ --..... . -... -....... .... West Virginia ..... 361,000 13.0 4,693,000 103 4,834, 000 .. . ......... . ..... . ................ . ......... .. ...... North Carolina .... 568,000 10.0 5,680, 0001107 0,078,000 .............. .. -....... -.... .. .............. 
South Carolina .... 315,000 9.0 2,835,000 130 3,686,000 .......... -.. . ... . ........ - .. .. .. . . -.... -.............. Georgia .•......... 240,000 9.2 2,208, 000 121 2,672,000 ...... . ....... .. ..... .. .......... -.. - ....... .. .. -........... Ohio .............. 2,083,000 16.0 33,328,000 99 32,995,000 .. -......... .. ............... - ....... . ............... Indiana ..•........ 2,721,000 16.6 45, 169,000 98 44,266,000 .................. .. . . . . .. .. .. .. . .. .. .... . ...... -... - .. Illinois .......•.... 2,324,000 13.0 30,212,000 97 29,306,000 ............. . .. .. .. .. . . . .. . .. . ..... .. ......... -..... 
Michigan .......... 874,000 18.0 15,732,000 97 15, 260,000 ........ -- . - .... .. ........... . .. -........ Wisconsin ..•...... 63,000 19.5 1,228,000 92 1,130,000 120, 000,17. 5 2,100,000 92 1,932,000 Minnesota ........ ....... -...... . -.. .. . . .. . .. .. . - - . .. .. -- .. -. - .... 6,356,000 12. 8 68,557,000 94 64,444,000 Iowa .............. 148,000 21. 0 3, 108,000 88 2,735,000 320, 00015. 5 4,960,000 88 4,365,000 M' . 2,220,000 10.0 22,200,000 93 20,702,000 ISSOun ••••••••.. 

.. -..... - .. -. . -... .. -. - ......... .. ...... - .... 
North Dakota ..... ......... -..... . .. -. -........ -..... . .. . .... -............... 5,899.000 11. 6 68,428,000 92 62,954,000 South Dakota ..... --- ......... .. .. - ·······--·· ....... -......... 2,958,000 12.8 37,862,000 92 34,833,000 Nebraska ..... : ... 2,265,000 17.8 40,317,000 84 33,866,000 306,000 13.0 3,978,000 84 3,342,000 Kansas ........... 0,108,000 12.8 78,182,000 88 68,800,000 200,000 5. f 1,100,000 88 968,000 Kentucky ......... 758,000 11. 6 8,793,000 98 8,017,000 .......... -.... ... -..... - . - . .... -..... - . --.. 
Tennessee ......... 819,00010. 0 8,190,000 99 8,108,000 ---....... . ... . --..... --.. . .. .. -.. -........ Alabama . • ........ 95,000111.5 1,092,000 107 1,168,000 ----........ . .. -..... --. . ......... -Mississippi ..... •.. l, 000

1
14. 5 14,000 103 14,000 -... -.... - .. .. -.. --- ...... .. .... .. .... -.. -. -.. Texas ............. 924,00011. 0 10, 104,000 98 9,961,000 ... --- ..... -...... -.... - . .. .. ... -- .. -. -- .. Oklahoma ........ I, 347,00011. 6 15,025,000 88 13,700,000 ..... - -..... -..... -.... .. .. .. - .. -. --..... -

Arkansas .......... 162,000 10.0 1,620,000 95 1,539,000 . -.. -..... . .. - ···-······- ... -.. . ........... -Montana .......... -........ --. . ... . .. ..... --.. . -. -... -... 153,000 24.2 3, 703,000 80 3,185,000 wioming ......... 20,000 25.0 500, 000 85 425 000 00.000 25. 5 1,276,000 85 1,084,000 , Co orado .. . ....... .. -. -.. -..... . ... - . --... -. --. - --.. - ... -........ 293,000 21.0 0, 153,000 88 6,415,000 
New Mexico ... .. . -.... --.... . ... - . .. . . . . . . .. .. . .. -. .. -........... -.. 41,000 25.0 1,025,000 94 964,000 Arizona ........... .... - .. -... . . . . . ... --.... -- ..... . .... -. -...... 15,000 26.7 400,000 120 480,000 Utah .............. 00,000 23.0 1,100,000 85 978,000 170,000 27.5 4,675,000 85 3,974,000 Nevada .•......... ...... -.... - .. - . -.. . -.. -...... . .... -.. --.. -.... 33,000 30.0 990,000 113 1,119,000 
Idaho ............. 232,000 30.0 6,960,000 74 5,150,000 155,000 25.4 3,937,000 74 2,913,000 \V ashington ....... 576,000 24.5 14,112,000 82 11,672,000 870,000 15.0 13,050,000 82 10,701,000 Or~on ............ 468,000 23.2 10,858,000 84 9,121,000 200,000 16.5 4,290,000 84 3,004,000 Cal omin •......•. 800,000 14.6 11,080,000 102 11,914,000 . . . .. . . . . -. - - -. . -....... - ... . .... .. ..... - .. --.. 

United States ... 30,349,000 14. 4 437,908,000 93.7 410,330,000 17,208,000 13. 2 226,694,000 91.1 206,490,000 - -Division: a 
N. Atlantic .•... 2,141,000 18.2 39,035,000 99.1 38,682,000 9,000 23.4 211,000 103.8 219,000 S. Atlantic ...... 3,144,000 12.3 38,579,000 104.4 40,271,000 . . . - - ..... . .... . .. -. - .... - .. .. . . . . .. -............ N. Central E. 

Miss. R ....... 8,065,000 15.6 125,009,000 97.8 122, 957, 000 120,000 17.5 2,100,000 92.0 1,932,000 N. Central ,v. 
Miss. R ...... . 10,747,000 13.4 143,867,000 87.7 126,103,000 15,039,000 12.3 184, 885, 000 92.4 170,906,000 South Central. .... 4,106,000 11.1 45,498,000 94.9 43,157,000 .... - - ... - .. -....... -.. -..... - .. ........... Far Wes tern ...... 2,146,000 21.1 45,260,000 86.5 39,160,000 2,040,000 19. 4 39,498,000 84. 7 33,439,000 

a See note a, page 5!l!l. 
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Condition of the wheat crop in the United States on the first of months named, 1888-1909. 

WLoter wheat. Spring wheat. 

Year. Decem- When ,vhen 
ber o f April. May. June. July. har- June. July. August. har-

previous vested. vested. 
year. 

. 
P. ct. P. ct. P. ct. P. ct. P. ct. P. cl. P . ct. P. cl. P. ct. P. cl. 

lSSS .............. 95. 9 I 82.0 73. 1 73.3 75. 6 77.4 92.8 95. 9 87.3 77.2 

1889 .............. 96. 8 94. 0 96. 0 93. 1 92.0 89.4 94. 4 83. 3 81. 2 83.8 

1890 .............. 95. 3 81. 0 80.0 78. 1 76. 2 73.5 91.3 94. 4 83.2 79.8 

1891 .............. 98. 4 96. 9 97.~ 96. 6 96.2 96. 7 92.6 9!. 1 95.5 97. 2 

1892 ... . .......... 85.3 81.2 84 .. 0 88.3 89.6 87.6 92.3 90.9 87.3 81. 2 
I 

1893 .............. 87.4 77.4 75.3 75.5 77. 7 b74. 0 86. 4 7-1. 1 67.0 - .... -.. -
1894 .............. 91.5 86. 7 81. 4 83.2 83.9 a83. 7 88.0 68. 4 67. 1 --.... --

1895 .............. 89.0 81.4 82. 9 71. 1 65.8 a75. 4 97. 8 102.2 95. 9 . - --... -
1896 .............. 81. 4 77. 1 82. 7 77.9 75.6 a74. 6 99. 9 93.3 78. 9 - - ... -.. 
1897 . ............. 99. 5 81. 4 80.2 78. 5 81. 2 a85. 7 89.6 91. 2 86. 7 .. - -.... 

1898 .............. - . - . -..... 86. 7 86.5 90.8 85. 7 a86. 7 100.9 95.0 96. 5 . .... .. . 
1899 .. ............ 92. 6 77.9 76. 2 67.3 65.6 a 10. 9 91. ·1 91. 7 83. 6 . -. -.... 
1900 .............. 97.1 82.1 88. 9 82. 7 80.8 a69. 6 87.3 55.2 56. 4 . -.. -... 
1901 ..... ......... 97. 1 91. i 94. 1 87.8 88. 3 a82. 8 92.0 95.6 80.3 .. -- -. --
1902 .............. 86. 7 78. 7 76. 4 76.1 77.0 a80. 0 95.4 92. 4 89. 7 ... -- . -. 

1903 .............. 99. 7 97.3 92.6 82. 2 78. 8 a 74. 7 95.9 82.5 77. 1 .. -. -. - . 
1904 .... .......... 86.6 76.5 76. 5 77. 7 78. 7 --.. -... - 93.4 93. 7 87.5 &G. 2 

1905 .............. 82.9 91. 6 92.5 85. 5 82. 7 --.... -- - 93. 7 91. 0 89. 2 87.3 

1906 .............. 94.1 89. 1 90.9 82. 7 85.6 --....... - 93. 4 91. 4 86. 9 83.4 

1907 .........•.... 94.1 89.9 82.9 77. 4 78. 3 ---.. -. - 88. 7 87.2 79.4 77.1 

1908 .............. 91. 1 91. 3 89.0 86.0 80.6 --. -.. - . 95.0 89.4 80. 7 77.6 

1909 .............. 85.3 82.2 83.5 80.7 82.4 - -...... 95.2 92.7 .... -. -. -- --..... --

a Includes both winter and spring. 

Average yield of wheat in countries named, bushels per acre, 1888-1907. 

, 

United Russia, Ger- IIungarl 
United 

Year. States.a Euro- many.b Austrla.b proper. France.a King-
pean.l> dom.a 

Average (1888 to 1897) .... 12.8 8.4 '2"2. 7 15.6 17.9 17.6 30. 1 

1898 ............. ....... .... .... 15.3 9.6 27.2 18.0 17.1 21.1 35.8 

1899 .................. .......... 12.3 8. 7 28.4 19.0 17.8 21. 2 35.8 

1900 ....... ............ ........ . 12.3 8.3 27.9 15.5 16.9 19.2 29.5 

1901 ...... ...................... 15.0 8.1 23.5 16. 7 15.1 18.5 31. 9 

1902 ............................ 14.5 11.1 30.3 19.0 20.7 20.2 33.9 

1903 ........ .................... 12.9 10.6 29.2 17.8 19.0 22.8 31.1 

1904 .................. .......... 12.5 11.5 29.5 19.5 16.3 19.3 27.8 

1905 ........................... . 14.5 10.0 28.5 19.6 18.7 20.8 33.9 

1906 ........................ .... 15.5 7.7 30.3 20.2 22.5 20.2 34. 7 

1907 .... ... ..... ................ 14.0 7.9 29.6 18.0 15.1 23.2 35.0 

Average ( 1898 to 1907) .... 13.9 9.3 28.4 18.31 17. 91 20.8 32.6 

J 
a Winchester bushels. b Bushels o! 60 pounds. 
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Average yield per acre of wheat in the Un1·ted States. 

. 

I IO-year averages. 

State, Territory, or Division. 1899. 1900 
1866-1876-ll~ 1896-

. 1901. 1902. 1903. 190-1 . 1905. 1906. 190i. 1908 
1875. 18&5. 1895. 1905. 

' --- -- -----------,--Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. I Bu. Maine ....................... 13.2 13. 7 15. 8 22.1 22.5 19.5 23.9 25.3 25. 5 23. 3 . :~:~I.~--~ . :~·-~·. ~~: New Hampshire ............ 15.2 14. G 15.8 17.9 17.2 16.3 -...... . ... - -... -Vermont. ................... 17.0 16. 8 18.8 21.2 22.0 23.5 18. 7 18.8 20.9 25.1 18.8 22.3 23.0 23. Connecticut ................. 17. 2 16.5 16. 1 19.8 18.3 20.8 ..... - ...... -- .... . . -.. -.... . .... . . -- - . -.. New York .................. 14. 1 15.5 15.4 17. 6 18.5 17. 7 13.1 16.8 17.S 11. 3 21. 0 20. 0 17.3 17. 
New Jersey ................. 14. 6 13.3 13.4 16.1 14.5 19.1 16.8 16.0 14.0 13.3 16.4 ' 18.3 18. 6' 17. Pennsyh·ania ............... 13. 3 13.4 13.6 15.8 13.6 13.5 17.l 

5 
. 
0 
. 
5 

Delaware ................... 10.9 12.5 12.1 16.0 112.8 20.3 18.5 Maryland ............ , ...... 10.6 12.8 13.3 16.9 14.l 19.5 17.2 Vlr .. 8.3 8.3 8.8 10.31 8.4 11. 9 10.9 glOla .................... 

15.8 15. ti 14.1 17.1 
16. 5 10.2 14.9 13.8 
14. 7 12.5 13.4 16.3 
5. 7 8. i 

17. 7 18.6 
16. 0, 20. 5 
16. O'. 19. 0 

18. 
15. 
16. 

3 
5 
0 
4 
4 

~ · est Virginia ............... 10.3 10.8 10.3 10. 8 
North Carolina .............. 7.2 6.6 6.2 7.5 
South Carolina .............. 6.0 6.6 5. 7 7. 7 
Georgia ..................... 6.9 6.9 6.1 7.9 
0 hio ........................ 12.0 14.6 14.4 13.8 

Indiana ..................... 11.0 13.9 12.2 13.9 
Illinois ...................... 11. 9 13. 1 14.3 13.0 
:Michigan ................... 13.4 16.1 14. 8 13.8 
lVisconsin .................. 13. 7 12.2 13.0 15.7 
Minnesota .................. 13.5 12. 8 13. 7 13.3 

Iowa ........................ 12. 6 10.2 12. 9 14.1 
Missouri. ................... 12.8 11. 4 12.8 12.2 
North Dakota .............. . . . - - ..... 14.5 12.2 
South Dakota ............... . - ... ..... - 11.0 11. 1 
Nebraska ................... 14.8 11. 9 10.8 15.4 

Kansas ..................... 15. 7 13.9 12.8 13.7 
Kentucky .................. 9.2 9. 7 11. 2 11. 2 
Tennessee ....... _ .... _ ...... 7. 7 6.6 8.3 9.5 
Alabama .................... 7.6 6.4 6.9 9.1 
Mississippi .............. _ ... 9.2 6.2 6.9 9.4 

Tcxas ........ ·-············· 12.8 10. 8 10.4 12. 3 
Oklahoma .................. 
Arkansas ................... 

...... . .... 11. 4 14.1 

M ontana .................... 
\Vyoming ................... 

Colorado .. .. _ ............... 
Now Mexico ................ 
A r!zona ..................... 
Utah .............. -......... 

evada ................... _ . 

daho ................... _. __ 
Washington ................. 

N 

I 

onw,on ............ - ......... 
Car ornia ................... 

United States ......... 

10.3 7.1 8.6 9. l 
. -...... 17. 7 19.8 26.9 
..... 17.0 20.l 22.6 

.... - 19.1 19. 2 23.1 

.... - 13.6 14. 7 19.6 
--... 13.9 16.2 21. 6 
... - . 18.0 17. 6 23. 4 
21. 6 18. 1 17. 4 25.9 

.. -.. 17.2 18. 4 23.8 
16.3 17. 6 23. 01 

18.9 17. 5 16. 7 18.4 
14.8 13.0 12. 4 11. 3 -------11.9 12.3 12. 7 13. 5 

10.2 11. 4 12.5 

9.3 9.8 10.9 7. 7 10.2 10. l 12.3 12. 7 

12. 51 11. 

12. 2 13. 0 
0 
0 
2 
0 

6. 7 9.6 8.7 5.3 5. l 8.6 6. 7 9. 1 9.5 10. 6.5 9.0 8.8 5.6 6.5 8.1 6. 1 9.3 8. 51 9. G.8 9.1 8.2 6.0 6.2 8.8 6.9 10.0 9. 0 9. 14. 2 6.0 15.3 17.1 13.7 11.5 17.1 20.4 16. 3 16. 

9.8 5.3 
10.0 13.0 
8. 4 7.6 

15.5 15.5 
13.4 10.5 

13.0 15.6 
9.9 12.5 

12.8 4.9 
10. 7 6.9 
10.3 12.0 

9.8 17. 7 
9. 1 13.0 
8. 7 9.9 
7.6 9.5 
7. 7 9.6 

11. 1 18.4 
13.3 19.0 
8.6 10.1 

25. 7 26.6 
18.8 17. 6 

23. 7 22.6 
13.8 21. 0 
15.3 14. 6 
20. 7 20.9 
18.0 24.5 

24.2 20.8 
22. 7 23.6 
19.2 13.8 
14. 1 10.3 

12.3 12.3 

15.8 
17. 6 
11. 1 
16.1 
12.9 

16.2 
15.9 
13.1 
12.9 
17. l 

18.5 
12.1 
10.8 
8. 7 
8.8 

8.9 
15.8 
8.8 

26.5 
24. 5 

24.1 
21. 5 
21.8 
20.5 
26.l 

21.2 
29. 1 
21. 1 
13.0 

16.0 10.0 9.2 18.3 20.7 
I 

14. 4 16. 6 
0 
0 
2 
8 

17. 9 8.4 13. 8 16.0 19.5 18.0 13. 
17. 7 
18.1 
13.9 

12. 7 
19.9 
15.9 
12.2 
20.9 

10. 4 
9.3 
7.2 
(i. 0 
8.0 

9.0 
11. 3 
9.1 

26.0 
23.5 

18.0 
17.1 
18.7 
21. 2 
27.1 

22. 1 
22.2 
20.0 
10.9 

15.5 9.8 18.5 13.1 
15.6 15.5 16.6 16.3 
13.1 12.8 13.3 10.9 

12. 4 11. G 14.2 15. 7 
8. 7 17. 7 12.4 14.8 

12. 7 11. 8 14.0 13.0 
13.8 9.6 13. 7 13.4 
15. 7 13.6 19. 4 22.0 

14.1 12. 4 13.9 15.l 
8.4 11.4 11.3 14.1 
7.1 11. 5 7.2 12.5 
9.1 10.3 9.6 11. 0 
8.0 8.8 10.8 10.0 

13.4 10. 7 8.9 11.5 
14.5 12.1 8.6 13. 7 
7.0 Iv. I 7.9 10.8 

28.2 23.9 23.8 24. 0 
20.9 22. 1 25.4 28. 7 

26.G 22.8 25.0 32. 5 
18.4 12.8 22.2 25.0 
25.3 25.5 24.4 25.2 
22.6 26.6 26.4 27.4 
27.6 26.2 27.0 31. 5 

21. 1 22. 9 28. 2 24. 4 
20. 3 22. 2 24. 6 20. 8 

14. 5 
14.1 
13.0 

13. 4 
13.2 
10.0 
11. 2 
18. l 

11. 0 
12.0 
9.5 

10.0 

18. 
18. 
12. 

17. 
10. 

2 
0 

11.6 
12.8 
Ii. 2 

12.6 
11. 6 
10.0 
11.5 

11. oi 14. 5 

7. 4 11. 0 
9.0. 11.6 
9. 5, 10. 0 

28.81 24. 2 
28. 5125.4 

29. o, 21. 0 
24. 0 25. 0 
25.9 26. 7 
28.8 26. 5 
32.0 30.0 

26. 0 18.8 
18. 2 19. 0 18. 6 20. 0 23. 4 20. 8 "· '1 "· 2 
11. 2 10. 8 9. 3 17. 1 15. 0 14. Ii 

15.0 14.5 I 14. 0. 14. 0 
Divislon:o 

. - ·- 12. 91 12. 5 14. 5, 15. 5 - -, I--,= North .A tlaot!c ........ _ ... 13. 7 14. l 14.1 16. 3 14. 6 14.6 16.1 16. 1 16. 1 13. 5 17. 9 18. 2 18. 4 18. 3 South Atlantic ............ 8.9 8.9 9.0 10.6 9.5 12.4 11. 6 8.6 8.8 10.5 11. 0 12.4 14.3 12. 3 N. Central E. of Miss. R ... 12.3 13.9 14.2 13.3 11.4 9. l 15.3 17.1 11. 6 11. 7 17.3 19.1 16.8 15.6 N. Central W. of Miss. R .. 13.1 11. 9 13.0 13.0 11. 7 11. 6 14.9 14. 7 13. 2 12.0 14.2 14. 21 12. 2 12. 7 Sou th Central. ............ 8.6 8.2 9. 7 11.5 10.6 14. 7 ]2. 1 9.3 11.4 11.4 8.8 12. 8 9. 7 11. l Far lV estern .............. 15.4 14.3 13.9 16.8 17.9 15.2 19. 2 16.8 16.9 18.1 18.2 20. 8 22. 61 20. 2 

o See note a, page 699. 



ST ATISTICS OF \VH EAT . 613 

A verage farm value per acre of wheat in the United S tates December 1. 

10-year averages. 
State, Terri-

tory,orDi- 1899. 1900. 1901. 1902. 1903. 1904. 1905. 1906. 1907. 1908. 
vision. 1866- 1876- 1886- 1896-

1875. 1885. 1895. 1905. 
I 

Dolls. Dolls. Dolls . D olls. I Dolls. Dolls. Doll8. Dolls. Dolls. Dolls. Doll-s. Dolls. Dolls. Dolls . 

Maine ......... 22.04 19. 32 16. 43 21. 221 20. 47 17. 55 23. 18 23.28 24.99 24. 23 24.38 25.05 26. 50 24. 50 

N. Hampshire. 24. 78 20. 59 15. 96 17.54 16.34 15.00 ... -. - ---... .. -. - . --. --- - .... - . - - -- . . .... - ... - ... 
Vermont ...... 26.18 21. 34 18. 05 20.14 18. 70 18 33 17.58 20.~9 19.85 28.36 16.92 19.18 23.00 23.00 

Connecticut ... 25.11 20. 46 16.74 18.021 17.39 17.05 - ---.. . .. - - . . ..... -..... - - - ... -... - - -.. --. . .... -
New York .... 20.02 17. 67 13. 24 14. 70114. 80 13. 63 10. 74 13. 27 14. 42 12.32 18.06 16. 40 17. 13117. 32 

New Jersey ... 21. 32 15.56 11.52 13. 361 10.88 14.13 12.10 12.16 11. {8 14.63 14. 43 14. 64 18.13 17.47 

PennsylYania. 18.09 14. 87 11.15 12. 64 8.98 9.72 12.31 11.53 12 32 15.23 14. 88 13.45 17.86 18.32 

Delaware ..... 15.37 14. 25 9.68 12. 80 8.70 14.21 13.13 12. 38 7. 96 16.09 11. 32 1136 19.88 15.00 

Maryland ..... 14.84 14. 34 10 77 12. 72 9.59 13.84 12. 21 10.58 9.88 14. 20 13.37 11.36 18. 24 16. 07 
v· .. 10. 87 8.80 7.04 8.34 5.80 8.57 7.96 4.50 7.31 11.12 10. 03110. 12 12.25 11.51 

1rg1n1a ....... 

\V . Yirginia ... 11. 43 11. 02 8.24 8.96 6. oo, 7.55 8.39 6. 31 8. 67 11.01 12.20 13.39 10. 95 10. 29 

N. Carolina ... 9. 79 7.39 5.46 6.82, 5. 491 7.87 7.13 4.88, 4.95 10. 23 6.83 8. 46 10.16 10. 70 

S. Carolina .... 10.68 8. 981 5. 70 8. 01 , 6:44 9.09 8.62 5. 71 6.56 10.21 6.77 10.23 10.20 11. 70 

Georgia ....... 10.49 s. 56 5. 92 7.90 6.66 8.64 7.71 5.88 5.95 11.09 7.38 10 20 10.35 11.13 

Ohio .......... 14. 40 14. 89 10. 66 10. 76 9.09 4.26 10.86 12.14 10.96 12. 65 14. 02 14.48 15.00 15.84 
I 

Indiana ....... 12.21 13. 34 9. 73 9. 391 6.27 3.71 ll.06 10.88 7.80 9.75 15. 01 14. 49 12.67 16. 27 

I llinois ........ 11. 66 11. 92
1 

9. 87 9. 6211 6.30 8.32 12.14 10.56 6.30 13. 94 12.96 13.46 15. (j(i 12.61 

Michigan ...... 16. 21 15. 94110. 95 10. 631 5.46 5.24 7.88 12. 21 11.94 10.58 14. 61 9.43 13.19 17.46 

\Yisconsin ..... 12.06 10. 86 8 84 11.15 9.46 9.92 10.48 11.61 11. 22 15.18 12.65 11. 73 12.95 16.73 

Minnesota ..... 9.04 10.11 8 771 8.78 7.37 6.62 7. 741 8.48 9.04 11. 141 9. 44 7.08 11. 96 l~.03 

Iowa .......... 9.32 9.02 7.15 9.20 6.96 7.69 10.07 11. 03 15.17 7.85 826 9. 75 10. 48, 10. 08 

Missouri ...... 13.18 9.92 8 19 8.66 6.14 7.88 10. 97 11. 54 6.18 11. 23 9.80 9.92 11.09 9.30 

North Dakota. . - -... . --... 7.10 7.561 6.53 2.84 7. 07 9.22 8.00 9.56 9.66 8.19 8 70 10.67 

South Dakota. - - ---. ... --. 5.50 6. 771 5.35 4.00 6. 84 6.95 8. 561 7. 58 9.18 8.17 9. 97 11. 78 

Nebraska ..... 10.06 8 331 6.05 9.09 5.05 6.36 9.23 10.23 8. 47 11. 83 12. 81 12.54 14. 31 14.47 

Kansas ........ 15.39 7. 681 S.G31 5.10 9.73 10.92 5.73 8. 33 11.06 9.88 8. 75 9.03 11.06 
10. 291 

Kentucky ..... 10.58 9. 22, 8 18 8.74 6 01 8.97 8 11, 6.88 6.80 12.43 9.83 10 29 11. 04 11. 37 

'Tennessee ..... 9.01 6. 401 6.22 7.88 6.79 7. 82 7.99 5.47 5.96 12. 771 i\. r,r, 9.75 9.02 9.90 

Alabama ...... 10. 41 7. 49 6.69 8 64 6. 76 8.45 7.66 5.58 8.65 11.85 9. 70 10.34 10.51 12.29 

Mississippi .... 13.98 7. 87 6. 421 8 37 6. 011 8. 06 7.57 6.80 7.44 8. 89 10. 26 8. 70 9.50 14.00 

Texas ......... 17.66 11. 12' 8.11 9.84 7. 55 11. 78 6. 94 6. 93 10.45 11. 77 7.83 8.85 7.33 10. 78 

Oklahoma ..... .... . .. ..... · I 5. 70 9.31 7. 051 10. 07 10. 011 6.60 9. 24 11.35 5.98 7.66 7.47 10.21 

Arkansas ...... 13.49 7. 24 6. 79 6.92 5. 50 6. 57 6.86 6.10 5.46 10.20 7.11 8.10 9.03 9.50 

Montana ..... . -..... 16. 99 14. 45 18.02 15. 68, 16. 23 17. 76 16. 12 18. 61 21. 281 16. 90 15.36 23.33 20.82 

\\'yoming ... .. ....... 15.81 13.67 16.50 12. 601 13. 38 16.91 19.04 15.47 19. 89 18. 29 20.95 21. 93 21. 56 
I 

Colorado ...... --.. -. 17.76 13. 25 15.48 13. 51 13. 33 16.15 13.50 17.56 22. 75 17.50 21. 13 22.62 18. 48 

New Mexico .. l ..... 15.23 12.05 14. 90 8. 42 14. 28 15.48 14. 71 13. 80 13.57 19. 98 20. 75 22.33 23.51 

Arizona ............. 14. 46 12. 311 19. 44 9. 79 11. 53 18.53 19.64123.53 28.82 26.21 25.96 27.20 32.00 

·c.r tah.. . . . . . . . . . ..... 14 76 11.44 15.91 10.97 11. 49 14. 35 16.11 18. 08 22.88 17. 69 17.81 21. 31 22.51 

Nevada ....... 34.99 19.37 13. 40 22. 021 13.68 17. 15 22.09 25.56· 27.32 24.10 20.79 26.77 33.27 33.91 

I daho ......... . ... . .. 16.17 12. 70, 14. 991 12.10 9.57 12.93 15. 44 15.86 18. 34 18.49 14.66 16.92 20.83 

Washington .. . --.. -- 12.22 10. 911 14. 26 11. 58 11. 99 13.67 14. 44 14. 04 17.77 16.13 12.91 19.48 15. 40 

Oregon ........ 16.25 14 52 11.02 12.14 10.18 7.59 11. 371 13. 37 13. 98, 15. 37 12. 681 13. 26 18. 29 17. 48 

California ..... 16. 72 13.00 8.80' 8. 59 8. 74 5.97 7. 801 8. 72! 9. 74, 9.50 7. 63 12. 82 14. 70 14.89 
I I I 

United States. 12.92 11.39 8 67 9 37' 7.171 7. 61 9.37 9 14 8 96
1 

11. 58 10. 83; 10. 37 12.26 12.97 
I I 

D iYision: a 
1.5. 981 11. 76, 13 281 11. 951 12. oo 12. szl 14. 60 15. 59114.17 N. Atlantic. 19.10 10. 22 10. 73 17.76 18.14 

s. Atlantic .. 12.09 9. 90 7. 441 8. 911 7.02 9. 65 8. 93 6. 861 7. 49 11. 821 9. 861 10. 22 13.93 12.84 

N . Central 
E. Miss. R. 13.11 13.32 10.11 10.111 7. :81 6.06 10. 70 11. 38 9. 00 12. 27 14. 00113. 44 13. 94 15.21 

N. Central I 
W. Miss.R. 10.34 9.33 7.70 8. 291 6. 16 6. 70 8. 63 8. 34 8. 23 10. 38 9. 94 8. 69 10. 44 11. 47 

S. Central. .. 10.29 8.08 7.28 8. 681 6. 771 9. 52 8. 52 Ci. 45 8. 36 11. 83 7. 291 8. 871 8. 86 10.53 

Far\Yestem 16.99 13.63 9.62 11. 661 10.101 8. 51 10. 83 12. 03 12. 92 15.10
1

12. sz
1

14. o6l 18.19 17.31 

a See note a, page 599. 



Average farm price of wheat per bushel in the United States. 

Price December 1, by decades. Price December 1, by years. 

State, Territory, or Division. 
1866- 1876- 1886- 1896- 1899. 1875. 1885. 1895. 1905. 1900. 1901. 1902. 1903. 1904. 1905. 1906. 1907. 

Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Maine ........................ 167 141 104 96 91 90 97 92 98 104 106 101 101 New Hampshire ............. 163 141 101 98 95 92 .. -- .... . ...... . ...... - -........ . .... -. - ... -. - .... . . --... Vermont ..................... 154 127 96 95 86 78 94 109 95 113 90 86 100 Connecticut .................. 146 124 104 91 95 82 ....... . -....... . - .. - ... . -. -... . ...... . -. -- -- ..... - - -New York .................... 142 114 86 84 80 77 82 79 81 109 86 82 99 
New Jersey .................. 146 117 86 83 75 74 72 76 82 110 88 80 98 Pennsylvania ................ 136 111 82 80 66 72 72 73 79 108 87 76 96 Delaware ..................... 141 114 80 80 68 70 71 75 78 108 82 71 97 :Maryland .................... 140 112 81 80 68 71 71 72 79 106 82 71 96 V1rgtn1a ...................... 131 106 80 81 69 72 73 79 84 109 88 81 98 
\Vest Virginia ................ 111 102 80 83 71 77 77 82 85 109 89 81 100 North Carolina ............... 136 112 88 91 82 82 82 92 97 119 102 93 107 South Carolina ............... 178 136 100 104 99 101 98 102 101 126 111 110 120 Georgia ...................... 152 124 97 100 98 95 94 98 96 126 107 102 115 Ohio ......................... 120 102 74 78 64 71 71 71 80 110 82 71 92 
Indiana ...................... 111 96 70 77 64 70 70 68 78, 106 82 70 88 Illinois ....................... 98 91 69 74 63 64 69 59 75 101 81 69 87 Michigan ..................... 121 99 74 77 65 69 71 69 77 108 79 72 91 \Yisconsin ................... 88 89 68 71 61 64 65 64 72 98 76 72 92 Minnesota ................... 67 79 64 66 55 63 60 61 69 87 71 65 92 
Iowa ......................... 74 77 64 64 55 59 60 55 62 90 71 64 82 Missouri. .................... 

1 

103 87 64 71 62 63 69 58 71 96 79 67 84 North Dakota .............................. 49 62 51 58 54 58 63 81 69 63 87 South Dakota .................... ... 1 ••••••• 50 61 50 58 53 57 62 79 67 61 89 Nebraska .................... 68 70 56 59 49 53 54 49 54 87 66 57 79 . 
Kansas ...................... 98 74 60 63 52 55 59 55 59 89 71 58 82 Kentucky .................... 

1 

115 95 73 78 66 69 72 74 81 109 87 73 92 Tennessee .................... 117 97 75 83 78 79 74 76 84 111 91 78 95 Alabama ..................... 1 137 117 97 95 89 89 88 93 95 115 101 94 105 Mississippi .......••.......... I 152 127 93 89 78 84 86 85 93 101 95 87 88 

Price bimonthly, 1908. 

-
1908. Jan. 1. Mar. I. May 1. July 1. Sept.1. 

Cents. Cents. Cents. Cents. Cents. Cents. 
104 102 106 100 101 107 

. ........ . . -.... - -.. -.. . ........ - . -....... - - -.... -.. 99 100 80 100 105 105 

. -..... - .... ... -- - .... . ......... . -.... .. . ....... -
99 98 98 99 98 94 

101 97 95 100 97 97 
99 97 96 96 95 92 

100 98 93 97 90 92 
98 97 94 95 89 92 

101 98 98 99 96 95 

103 101 101 101 100 98 
107 103 104 105 105 101 
130 120 110 125 120 123 
121 115 117 115 112 117 
99 94 93 93 87 89 

98 91 91 90 84 87 
97 90 88 90 86 89 
97 93 93 94 90 89 
92 92 92 95 94 92 
94 05 94 95 96 94 

88 85 83 86 85 84 
93 87 87 89 85 86 
92 91 92 90 93 90 
92 92 89 91 93 90 
84 82 81 82 82 79 

88 82 85 85 82 82 
98 93 9.5 95 92 92 
99 95 98 98 96 95 

107 105 102 103 105 104 
103 100 ....... 100 105 06 

Nov.l. 

Cents. 
107 

--... --. 
100 

......... 
97 

101 
96 
98 
97 
99 

102 
106 
125 
121 
96 

95 
93 
95 
92 
93 

87 
90 
90 
86 
83 

87 
98 
99 

105 
10:l 

O':l 
1--' 
).j::.. 

~ 
~ 
b:1 
0 
0 
P:t 
0 
bj 

1-:3 
ll1 
t:rJ 

t1 
trJ 

s 
~ 
trJ 
2l 
>-:3 

0 
t:::j 

> 
§1 
1--l 
0 

~ 
>-:3 q 
!:d 
t:rJ 
• 



rexas ... . ................. . .. 1 138 I 103 78 80 68 64 78 77 78 110 88 

:>klaboma ....•.................... . ... .. . . 50 66 53 54 64 59 64 94 70 

t\rkaosas ................... . 131 102 79 76 64 65 78 67 78 101 90 

U:ontana .................. . .. -..... - 96 73 67 61 61 67 62 66 89 71 

\Vyonliog ................... - . ---... 93 68 73 67 76 69 81 74 90 72 

:::olorado .................. . . . . ---. .. 93 69 67 57 59 67 75 66 91 70 

~ew Mexico ....•........... . --..... -. 112 82 76 61 68 72 86 75 ' 106 90 

~izona ..................... . -..... . 104 81 90 64 79 85 105 93 113 117 

Utah .. •••.................. • . . . ---. 82 65 68 53 55 70 76 80 86 67 

~evada • • ................. . .. 162 107 77 85 76 70 88 98 99 92 77 

[daho ....................... . . ---- . - 94 69 63 50 46 61 70 75 80 66 

\V ashington ............... . . . - -... .. 75 62 62 51 51 47 65 69 80 65 

Oregon . ... . ....•............ - 86 83 66 66 63 55 54 67 77 81 68 

:::alifornia •................... 113 100 71 76 62 58 60 80 87 88 82 . 

United States •...... . .. .. .. 108.6 92.6 68.3 69.4 58.4 61. 9 62.4 63.o I 69. 5 92.4 1 74.8 
' ' 

Division:a 
North Atlantic . ............ 139. 4 113.3 83. 4 81. 5 70.0 73.3 74.2 74.7 79.8 108.3 86.9 

South Atlantic .. . .. .... . . . . 136. 8 111.2 82 7 84. 1 73.6 77. 5 77.1 80.2 85.4 112. l 89. 6 

N. Central E. of Miss. R . .. 106.6 95.8 71.2 76. 5 63.7 66.6 69.8 66.5 77.4 104. 7 80. 9 

N. Central W of Miss. R .. 78.9 78. 4 59.2 63.8 52.8 58.0 57.9 56. 7 62. 4 86.4 70.0 

South Central ...... . . . .. ... 119. 7 98.5 75.0 75.5 64.0 64.8 70. 4 69.2 73.3 103.9 82.8 

Far Wes tern ..•..•....... . . 110. 3 95.3 69. 2 69.4 56.5 55. 9 56.4 71. 7 76.4 83.6 70.3 

a See note a, page 599. 

Tl 99 98 96 97 
56 83 88 83 87 
75 95 95 96 98 
64 81 86 80 80 
73 77 85 85 95 

65 78 88 75 78 
83 93 94 105 90 

103 105 120 113 123 
65 74 85 78 73 
85 104 113 117 104 

60 67 74 65 68 
62 75 :{ 70 78 
66 78 74 79 
75 98 102 96 97 

G6.7 87.4 92.8 88. 7 89.2 

77. 7 96. 7 99.1 97.2 96.3 
82.7 97.2 104.4 101. 2 99.6 
70. 3 88.1 97. 7 91.7 90. 8 
61.4 85.6 90.3 88.2 88.2 
69.2 91.3 94.9 91. 4 93.8 
67.4 80.6 85. 7 77.6 81.6 

99 95 
85 83 
97 95 
83 85 
80 96 

81 87 
95 96 

115 117 
83 94 

110 127 

71 78 
72 78 
76 79 
95 99 

89.3 89.5 

96.8 95. 7 
101. 5 100.1 
91.3 86.3 
88. 7 89.0 
93.6 91.1 
79.7 86.8 

90 
81 
95 
95 
96 

86 
83 

106 
83 

125 

74 
79 
85 
95 

88.7 

92.7 
100. 5 
88.5 
87.3 
89.6 
86. 1 

95 
87 
94 
84 
84 

89 
95 

114 
83 

109 

74 
82 
83 

102 

91. 5 

96.5 
104.8 
94. 6 
88.7 
94.4 
88.7 

U) 

8 
> 
8 
H 
U) 

8 
H 
0 
(fl 

0 
1-::j 

~ 
IJ:l 
t,:j 

> 
8 
• 

~ 
1---1 
Cl 
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Wholesale prices of wheat per bushel, 1895-1908. 

New York. Baltimore. Chicago. Detroit. St. Louis. Minne- San Fran-
apolis. <.'isco. 

Date. No. 2 red Southern, No.1 north- No. 2 red No. 1 north- No. 1 Cali-,vinter. No. 2 red.a em spring.b No. 2 red. winter. fornia ern.c (per cwt.). 

Low. I Iligh . Low. Rigb . Low. High . Low. High . Low. High . Low. High . Low. High I 
Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. 16'.>5 .......•.. 554 84 5.5 S.3 48J 81½ 52½ 86 48¾ 8.5,\ 50 80} S0.81¼ $1. O.::¼ 1896 .......... 62° 106i 51 96 54 82 .57½ 97 S:2.1. 921 50 81½ . 92½ 1.50 1897 .......... 81~ 1111 50 107½ 64¼ 109 7H 101 65½ 103 65¼ 107! l. 21¼ 1. 56¼ 1898 ..... ...• . 68} 193 60 146½ 62 185 6.5½ 100 64 127 55 155 1.08¾ 1.80 1899 .......... -?,. 87~ 68½ 81½ 64 79½ 67½ 80¼ 68 811 60 731 • 9(;¼ 1. 18¾ 
,_ 

1900 .......... 72i 96, 70 90 6U 87½ 66i 9q 1901. ......... 72¾ 89i 69¼ 8.51 63£ 79½ :t 90} 1902 .......... 73½ 94 66i ll7½ 67} 95 93½ 1!103 .......... 78¼ 99i 76½ 88i 70, 93 74¼ 94 1()()4 .•••.•.• . • 92¼ 126¼ 82 111)! 81¼ 122 92 123 
1905. 

January ...... 118t 1251 lOli 119½ 118 121 119 123½ February .... 120 125 101½ 117½ 115 12•J 117½ 124 March ........ 11~ 121 98 114½ 112 118! 107½ 121 April. ....... 911. 115 83 109½ 88¼ 118 96 107½ May ......... 91½ 111½ 83,\ 107! 89i 113~ 97 108 June ......... 103A 114¼ 73· 103½ 107 120 100 100 July .......... go 109¼ 75 92 !12 120 86 105 August ....... 84~ 911 76 84½ 103 115 81 84 September .. . 8.Si 91 75¾ 84½ 88 95 82¼ 8.5~ October ...... 88¼ 99 76½ 86! 86 92¼ 80 90½ November ... 90 98¼ 76 85¼ 8.5 92 87¼ 90½ December .... 9?:t 101 78 87 82½ 90 86 89 -· 
1906. 

January . . .... 89½ 97 84 86¾ 81¼ 85¼ 85 88 Febntnry .... 90J 96! 84½ 8~ 79¼ 83½ 84 86½ March ........ 85 891 81 84 74~ 79½ 81 86 ~ril. ........ ~¼ 92¼ 83 88~ 77¼ 83 85½ 89 a.y •........ 9,5 86} 89¼ 80¼ 87¼ 89¼ 93½ June .. ....... 911 97 871 91 81 ft 851 86 89¼ July ... .. .... 81 92i 75i 81¾ 75~ 84 74} 85½ August ....... 77¼ 81½ 71 75 73i 77i 72¼ 75 September ... 77 81 68 74t 77 79 72 75¼ October ...... 78½ 83¼ 74 75 d71 d73! 74¾ 78¼ November ... 80½ 84¼ 73i 75½ d71f d74¼ 771 78½ December .... 80¼ 83 73i 75 d72j d75 76 78¼ 
1907. 

January ...... 80 84 74 78½ . . . . . .. .... -. 75 78¼ February .... 83 s.s: 77} 81 82 87 77 79t :March ........ 80} 85 -5• 77½ 79 86½ 76 78¼ I • ~ril. ........ SJ½ 91 77¼ 84 80 87 77¼ 82¼ 
ay .••..... . 87 108" 84 99½ 84 106 81 103 

June ......... 94~ 1041 90¼ 96¼ 98 105 93 99¼ July ... . ...... 96£ 105i 89½ 96 100 106½ 91¼· 99 .August ....... 91 
100, :1 94½ 93 105 83½ 92¼ September ... 100} 108 104¼ 105 112 92¼ 99 October ...... 104¾ 116 99¾ 111¼ 108 122 97¾ 106½ November ... 941 108½ 97¼ 102¼ . . . . . . .. -. -. 94¼ 100¼ December .... 104¼ 100 97~ 104¼ . . . . . . ......... 97f 104¼ 

1908. 
January ...... 100 109¼ 94j 104 . . .. . .. . ...... 951 105 February .... 96f 104j 02 100½ ......... . ...... 94½ 103¼ March ........ 99 106¼ 95½ 99¾ 105 108 94} 103¾ April. ........ 90i 109t 93! 100; 105 107 92¼ 101½ May ......... 103 111½ 97 103 . .. .. .. . . ...... 97 104 
June ......... 95¾ 103 89 99 107 112 89i 97 
July .......... 

96! 102¾ 91 99 115 119 90 92½ 
August ....... 

1~ 
105½ 96 9~ 108 124 93¼ 96 

September ... 110¼ 961 10 105 109 96 101¾ 
Oclober ...... 106¼ llOf 101 ~~ 102 108 100 103 November ... 109¼ 114 101¼ 104 110 102 106 December .. .. 107i 115 101¼ 106j 106¼ 112 102½ 107 

a Southern for 1895 and 1896. 
b No. 2 spring, for 189G ond 189G; no 6:a<i:., 1897 to 1901. 

66¼ 
61¼ 

86½ 62 881 • 90 1. 07½ 
88~ 00½ ~i • 95 1. 06¼ 

63 91} 66½ 1.05 1. 45 
69j 94 731 100 1. 32! 1.55 
84½ 121 84¾ 124½ 1. 23i 1. 50 

114 120 108¼ 113½ 1. 45 I. 52½ 
116½ 119½ 107¾ 112a 1.50 1.55 
111 11 7 105 llli 1. 50 1.55 
08 ' 112½ 91f 108! 1. 46 1. 55 
98 113½ 95i 124½ 1. 45 1.55 
92 107 104 109¼ 1. 50 l. 55 
83½ 95! 101¼ 109¼ 1. 50 1. 55 
82½ 88 83! 111 1. 45 1. 55 
82 90 75¼ 80 1. 40 1. 55 
88 95 78J 87* 1. 40 1. 45 
89 95 79 8~ 1. 40 1. 45 
90} 96½ 77} 81~ 1. 35 1. 45 

9J 96 81 84k - -..... . ..... 
88 95ft 78t 83½ - -..... . .. --. 
89 94 74 781 - ...... - ----. -90 98 ~ij 81 - .... -. . .. -.. 
88 99¼ 84¾ . ...... . .. -.. 
86 95 f4 853 .. ... .. . . -... 
71¾ 82 82 .. .. -.. . -.... 
68k 72i 731 77t ... -. -. - --... 
69 76. 69 78 ...... - ...... 
'l4 77t 74½ 771 ....... -... --
74 76 77! 82 .. -.... . ..... -
74 76½ 77i 81i ... -... . . -.. . 

74¼ 79¼ 76¾ fit 1. 22½ 1.40 
76½ 80 79~ 1.25 1.35 
75! 79 78¼ 1.25 l. 4'.) 
75½ "81½ 79j 

86! 1.27½ 1. 50 
80½ 101 87 105 1. 35 1. 55 
90¼ 100 9(ij 104 1. 42¼ 1. 55 
87½ 96} 98 105¼ 1. 50 1. 60 
81 91 94¾ 10.5k 1. 50 1. 60 
89½ 101¼ 104½ 111½ 1. 55 1. 70 
96 109½ 103¼ 119i 1.60 1.77½ 
90 99 98 1011 1.65 1.80 
96 105 103¼ 111¼ 1. 60 1. 77½ 

99 106¼ 105! 114½ 1. 60 1. 72½ 
96 104 101 110¾ 1.55 1. 70 
97 106 103 111¼ 1. 60 1. 70 
96 102 {)Sf 108 1.60 1. 70 

100 106 106k uu 1. 63i 1.75 
89 101½ 105 11 1. 60 1. 72½ 
89 93½ 107 121 1.60 1. 70 
91½ 97½ 99 125 1. 65 1. 121 97 106 100 1051 1. 65 1. 77 

100½ 106¼ 102 105 1. 62½ 1. 75 
101} 109 104 1081 1. 65 1. 72½ 
100 110 l(){i 112½ 1. 65 1. 72! 

• c No. 2 northern, 1895 to 1900. 
dNo. 2 red winter. 



STATISTICS OF ,vHEAT. 

I nternational trade in u•hcal, 190,J-1907. a 

EXPOR'l'S. 

-
Year I 

Country. begin- 1903. I 1904. 1905. 
ning-

I 

Bushels. Bmhels. Bu.shels. 
Argentina ....... ....... . .. .. Jan. 1 61, 778, 175 84, 68-l, 087 105,391,256 
Australia ........ ..... . ..... Jan. 1 1,209,800 34,113,906 25,424,969 
Austria.-Uungary ........... Jan. 1 603,379 117,282 49,321 
Belgium .................... Jan. 1 11,751,205 14,803,681 14,639,453 
British India . ... ............ J an. 1 43,016,837 75,256,004 47,680,406 
Bulgaria .... ................ Jan . 1 12,234,810 19,240,949 16,5-12,617 
Canada .••... ... . ......... . . Jan. 1 28,031,265 16,618,309 28,669,571 
Chile ........................ Jan. 1 1,979, 146 2,718,470 29-1,656 
Germany c ... ...... _ ....... _ Jan. 1 6,626, 109 5,864,239 6,050,111 

617 

1906. 1907. 

. 
Biuhels. BUJhels. 
82,599,397 98,502,58-l 
30,262,335 28,78-l,130 
1,118,568 b G82, 738 

16,051,913 17,852, 194 
26,488,483 37,515, 771 
9,856,687 8,8-15,503 

38,135,023 37,503,057 
8,065 1,297,765 

7,365,175 3,520,763 

Netherlands ................ Jan. 1 39,740,530 40, 681,553 53,052,451 33,126,858 44,717,615 

Rouma.nia ...... ............ Jan. 1 30,611,933 26,107,148 63,066,299 63,485,127 d 63,485,127 
b 85,034,810 

Russia ...................... 
Servi a ............ .......... 
United States ............... 
Other countries ... .......... 

Total ..... ............ 
I 

\. ustria-Hungary ............ ,j 

elgium ...... ..•........... 
razil. ...................... 

n 
B 
D 
F 
G 

enmark ........... ........ 
ranee ...................... 
ermany c ••• ....... .. .• _ .. _ 

Greece ..... ................. 
I 
J 
N 

taly .. .... .......... . ....... 
a.pan ................... .... 
etberlands ................. 

rortugal .. .................. 
pain ...... ........... .. .... 

Sweden ........ ..... ........ 
s 

s wi tz.erland ................. 
United Kingdon1. ....... .... 
Other countries .......... ... 

Total ........... .... .. 

Jan. 1 153, 4-18, 855 169,058,193 176,852,636 132,410,638 
J an. 1 1,841,636 3,056,539 3,422,554 3,365,644 
Jan. 1 73,372,755 13,015,277 20,738,635 62,850,981 

.. ----. -.. 4,547,835 5,294, 161 5,70G,970 6,038,597 

-. -... -... 470,794,270 510,G29, 798 5G7,581,905 513,163,514 

IMPORTS. 

Jan. l 8'>..A, 753 8,057, 79-1 3, 974,199 l, 216,790 
Jan. 1 59,497,821 63,979,307 64,789,991 67,928,168 
J an. 1 6,200,299 7,112,130 7,873,510 8,511,259 
Jan. 1 3,686,313 3,861,670 3,447,367 4, 168, 33-1 
Jan. 1 17,365,172 7,580,618 6, 713, 3-12 11,288,433 
Jan. 1 70,882,595 74,263,743 8-l,054,403 73,78-l,363 
Jan. 1 6,109,739 5,132,775 5,733,503 7,-126,048 
Jan. 1 43, 115, 1!29 29,617,847 43,047,890 50,473,571 
Jan. 1 2,812,509 888,558 2,281,022 789,540 
Jan. 1 49,668,874 50,510,097 61,992,589 44,506,710 
Jan. 1 2,748,269 3,282,298 4,672,573 3,853,239 
Jan. 1 3,336,229 8,192,327 32,517,661 19,312,985 
Jan. 1 8,238,201 8,082,561 7,255,222 7,838,974 
J an. 1 16,324,627 17,220,3-13 16,158,553 16,196,009 
Jan. 1 164,206,362 181,98-l,062 181,579,837 172,808,565 
...... --. - . 24,954,900 11, 475,686 14,032,454 18,299,933 

I 
··········1479,972,492 481,241, 8161540, 124, 1161508, 402,921 

1,992,514 
91,383,648 

b 9,768,239 

530,866,458 

b 8- ·3-(, 0 i) 

G7,469,371 
9,070,293 
2,820,299 

b 13,131,250 
90,200,107 
7,151,387 

b 34,281, 799 
2,008,998 

53, 70-1, 405 
d 3,853,239 

4,289,189 
5,656,901 

17,211,359 
180,443,017 
b 16,802,414 

508,464,503 

a See" General note," p. 605. 
t, Preliminary. 

c Not including freo ports prior to March 1, 1906. 
d Yt'ar p receding. 

I nternational trade in wheatflour, 190:J-1907. a 

EXPO RTS. 

I 

Country. I 
- I 

rgentina ...... ................. A 
A 
A 
B 
B 
B 
C 
C 
a 
N 
R 
R 
s 
u 

ustralla ............... .. ...... 
ustrla--llungary ............... 
elgium ........................ 
ritlsh India .................... 
ulgaria ........................ 
anada .... .......... ........... 
hile ............................ 
ermany c ••••••••••••• _____ ••• _ 
ether lands ........ ............ 
oumania ...... . . ....... .. ..... 
ussla .......................... 

ervla ........... ............... 
nited States .... ............... 

0 ther countries ................. 

Total ......... ·_ ........... 

Year 
begin-
ning-

J an. 1 
Jan. 1 
Jan. 1 
Jan . 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. I 
Jan. 1 
Jan. 1 
Jan. 1 
J an. 1 
Jan. 1 
.. -... -. - -

.. - .. -.... 

a See " General note," p. COS. 
b Prellminary. 

1903. 1904. 1905. 1906. 1907. 

Barrel3. Barrels. Barrels. Barrels. Barrel8. 
809,636 1,206,896 1,628,271 1,4-50,979 1,434, 118 
62,214 1,052,500 1,573,663 1,702,801 1,667,722 

1,1195, 357 859,446 795,853 658, 4•19 b 658,584 
358,132 758,648 857,017 439,659 4-12,303 
432,017 574,379 577,961 417,984 476,995 
211,311 232,315 214,587 261,974 293,509 

1, 686,819 1, 399,555 1,278,770 1,516,170 1,858,483 
64,796 95,099 91,617 50,008 '12,207 

295,698 616, 939 991, 701 663,437 987,604 
106,207 130,372 199,777 110,985 159,970 
277,557 135,900 484,511 745,296 d 745,296 

1,025,773 1,172,442 1,090,480 1, 131, 591 b 622, 762 
38,827 9,286 21,794 86,885 33,670 

19,555,311 11, 5-12, 618 11,311,432 14,324,100 15,276,506 
1,058,630 1,258,033 1,646,505 1,582,683 b 1,892,966 

27,078, 185 121,044, 428 122, 796, 939 25,143,001 26,592,595 

t Not including free ports prior to Marcb 1, 1006. 
d Year preceding. 
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International trade in wheat flour, 1903-1907-Continued. 

Country. 

hi na . .......................... C 
C 
B 
B 
D 
E 
F 
F 
G 
G 
I 
J 
N 
s 
s 
u 
0 

uba ............... ............ . 
elgi um ............ ...... .... . . 
razi I. .......................... 
enmark ..... .. ................ 
gypt ................... ..... .. 
inland .............. ....... .... 
ranee .......................... 
ermanyb ..... ....... .......... 
reece .......................... 

taly ........... ... .... ..... .... . 
apan ............ ....... ..... ... 
etberlands ...... ... .... ....... 
pain ........................... 
weden ................ ....... .. 
nited Kingdom ....... .. ...... 
ther countries ..... .......... .. 

Total ..................... 

I 

Year 
begin-
ning-

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 

-. - - ---- .. -
..... -... -

IMPORTS. 

1903. 1904. 

Barrels. Barrels. 
533,136 654,307 
564,201 645,736 
66,507 40,255 

1,317,531 1,474,049 
395,713 335,896 
762,364 886,729 
764,152 757,085 
255,777 232,150 
359,704 260,600 
21,762 16,584 
13,085 11, 700 

1,411,611 1,291,886 
1,974,151 1,868,040 

6 002 13,694 ' 93,494 80,852 
11,754,350 8,384,319 
5,896,856 3,699,246 

26,190,396 20,653,128 

1905. 1906. 

Barrels. Barrels. 
633,851 1,214,069 
764,024 735,950 
41,516 55,601 

1,579,954 1,731,696 
276,489 328,972 

1,365,764 1,684,257 
794, 748 879,955 
140,854 98,572 
2-10,560 242,116 
28,942 110,867 
12,513 15,043 

1,242,854 1,082,671 
1,863,924 2,260,321 

663,272 161,765 
57,839 83, 949 

6,779,921 8,024,846 
4,803,868 5, -110, 619 

21,290,893 24,121,169 

a Preliminary. b Not including free ports prior to :M:arch 1, 1906. 

International trade in wheat, including wheat flour, 1908-1907. a 

EXPORTS . 
. 

Country. 

• Argentina ...... .. ........... 
Australia ................... 
Austria-llungary ........... 
Belgium ....... . ............ 
British India ......... .... .. 
Bulgaria ... . ..... .... ....... 
Canada ..................... 
Chile ........................ 
Germany c . ..... •....•...... 
Netherlands ................ 
Roumania .................. 
Russia ...................... 
Servia ...................... 
United States ............... 
Other countries ............. 

Total ................. 

elgium .................... B 
B 
C 
C 
D 
E 
F 
F 
G 
0 
I 
J 
N 
p 

razil. ................... .. . 
hina ....................... 
u ba ........................ 
enmark ................... 
gypt .................. ..... 
Inland ..................... 
ranee ...................... 
ermany c •••••.••........•• 
reece ...................... 

taly ........................ 
apan ....................... 
etherlands ................. 
ortugal. ................... 
pain ....................... 
weden ............... ... ... 
witzerland ................. 
nited Kingdom ... .... ..... 

Year ho-
ginning-

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
J an. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 

...... - ... 

. ..... - - - .. 

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 

s 
s 
s 
u 
0 ther countries .. : .................... 

I 
Total ................. : ....• ••• - -

1903. 1904. 

Bushels. Buahel,9. 
65,421,537 90,116,119 
1,489, 763 38,850,166 
5,532,485 3,984,789 

13,362,799 18,217,597 
44,960,913 77,840,710 
13,185,710 20,286,368 
35,621,951 22,916,307 
2,270,728 3, 146,416 
7,956,750 8,640,465 

40,218,462 41,268,227 
31,860,939 26,718,698 

158,064, 833 174,334,182 
2,016,358 3,098,326 

161,371,655 64,957,058 
9,311,220 10,955,307 

592, 646, 103 605,329,735 

I~fPORTS. 

59,797,102 64,160,454 
12, 129,189 13,745,351 
2,399, 112 2,944,382 
2,538,905 2,905,812 
5,467,021 5,373,202 
3,689,192 4,353,796 
3,442,443 3,413, 761 

18,516, 169 8,625,293 
72,501,263 75,436,443 

6,207,668 5,207,403 
43,174,711 29,670,497 
9,164,759 6,702,046 

58,552,553 58,916,277 
2,748,269 3,282,298 
3,363,238 8,253,950 
8,658,924 8,446,395 

16,324,627 17,220,343 
217,100,937 219,713,497 

52,053,192 35,809,693 

597,829,274 574,180,892 

1905. 1906. 

Bushels. Bmhels. 
112,718,476 89,128,803 
32,506,453 37,924,939 
3,630,659 4,081,608 

18,496,029 18, 030,379 
50,281,230 28,369,411 
17,508,259 11,035,670 
34,424,036 44,967, 788 

706,932 233,101 
10,512,765 1(), 360,641 
53,951,447 33,626,290 
6.5,246,599 66,838,959 

i81,759,796 137,502,798 
3,520,627 3,756,626 

71, 788,579 127,309, 434 
13,116,243 13,160,671 

670,168,130 620,307,018 

64,976,813 68,178,372 
14,983,303 16,303,441 
2,852,330 5,463,370 
3,438,108 3,311,775 
4,691, 567 5,648,708 
7,247,951 8,293,376 
3,580,581 3,966,878 
7,347,185 11,732,007 

85,136,923 74,873,885 
5,863,742 7,924,950 

43,104,199 50,541,265 
7,873,865 5,661,560 

70,380,247 54,678,154 
4,672,573 3,853,239 

35,502,385 20,040,927 
7,515,498 8,216, 744 

16,158,553 16,196,009 
212,089, 481 208,920,372 

38,517,829 43,143,210 

635,933.133 I 010,948,182 

1907. 

Barrels. 
3,002,982 

861,865 
48,735 

1,915,018 
384,268 

1,582,387 
963,974 

a 197,297 
221,301 
60,923 

018, 605 
838,641 

1,908,957 
a 695 

125,421 
7,565,526 

a 5,383,258 

25,079,853 

1907. 

Bmhels. 
104, 966, 115 
36,268,879 
b3, 646,366 
19,842,558 
39,662,249 
10,166,293 
45,866,231 
1,487,697 
7,964,981 

45, 4.37, 480 
d 66,838, 959 
b 87,837,234 

2,143,579 
160,127,925 
b 18, 286, 589 

650,553,135 

67,688,679 
17,687,874 
13,513,419 
3,878,392 
4,549,601 
7,701,728 
4,397,732 

b 14,019,086 
91,195,961 
7,728,541 

b 34, 365, 521 
5,782,882 

62,294, 711 
d 3,853,239 
b 4,292,317 

6,221,294 
17,211,359 

214,487,884 
b 40, 473, 781 

621,343,901 

a See "General note," p. €05. 
b Preliminary. 

c Not including free ports prior to :March 1, 1906. 
d Year preceding. 



STATISTICS OF OATS. 619 

OATS . 

Oat crop of countries named, 1904-1908. 

Country. 1904. 1905. 1906. 1907. 1908. 

NORTH Al!ERICA. 

I Bushels. Bushels. Bu.,hels. Bushels. Bushels. 

United States .............. 894,596,000 953,216,000 964, 905, 000 754,443,000 807, 156, 000 

Canada: I 5,316, ooo I New Bnmswick ............... 5,659,000 5,875,000 1,503,000 5,216,000 

Ontario ........................ 105,393,000 108,890,000 111,756,000 86,157,000 107,093,00() 

l\Ianitoba ...................... 37,434,000 46,917,000 52,291,000 43,469,000 46 120 000 , , 
Saskatehewan ................. 11,095,000 19,819,000 24,721,000 24,060,000 30,125,000 

.\Jberta ........................ 5,786,000 9,814,000 13,551,000 8,254,000 23,521,000 

0 ther ......................... 43,000,000 43,000,000 43,000,000 53,378,000 46,193,000 

Total Canada .............. 208,024,000 234,099,000 251,194,000 222,821,000 258,268,000 

Mexico ........................ .. 18,000 17,000 17,000 17,000 17,000 

Total North America ...... 1,102,638,000 1,187,332,000 1,216,116, ooo I 977,281,000 1,065,441,COO 

EUROPE. 

Austria-Hungary: 144,363,000 
Austria ....................... 109,611,000 123,880,000 154,551,000 170,605,000 
II ungary fa roper ............... 62,775,000 78,009,000 87,733,000 79,484,000 70,168 000 

Croatia-S avonia ............... 4,907,000 6,075,000 5,541,000 4, 736,000 4,271,000 

B osnia--Herzegovina ........... 3,829,000 2,935,000 3,543,000 2,575,000 3,572,000 

Total Austria-Hungary .... 181,122,000 210,899,000 251, 368, 000 257,400,000 222,374,000 

Belgium ... .......... ........... . 37,499,000 33,786,000 45,228,000 46,144,000 44,000,000 

Bulgaria ......................... 11,179,000 9,381,000 11,884,000 7,416,000 8,500,000 

Denmark ........................ 37,165,000 31,763,000 38,726,000 42,529,000 41,000,000 
J;inland ................ . ........ 16,995,000 18,060,000 18,000,000 18,000,000 19,000,000 

France. .. ---... ........ -. ---..... 257,811,000 269,581,000 256,943,000 303,889,000 287,190,000 
Germany ........................ 477,852,000 451,017,000 580,875,000 630,324,000 530,131,000 

Ilalh ........................... 14,000,000 16,000,000 18,000,000 20,000,000 18,000,000 

Net erlands ..................... 18,592,000 16,045,000 10,588,000 20,933,000 21,000,000 
Norway ......................... 6,922,000 9,868,000 9,297,000 6,946,000 11,315,000 
Roumania ....................... 12,608,000 18,9i4,000 26,165,000 17,842,000 17,212,000 

Russia: 
Russia proper . ................ 1 006,102,000 767,550,000 544,933,000 729,813,000 743,506,000 
Poland ........... ......... .... 44,393,000 61,933,000 66,425,000 72,574,000 66,136,000 
Northern Caucesia ............ 14,573,000 22,184,000 21,933,000 19,()97,000 24,860,000 

Total Russia (European) .. 1,065,068,000 851,667,000 633,291,000 822,084,000 834,502,000 

Servia ........................... 3,167,000 3,549,000 4,642,000 2,984,000 I 3,000 000 
Spain ...... •.................... 18,500,000 22,250,000 28,071,000 16,998,000 28,114,000 
Sweden ......................... 51,578,000 58,488,000 64,550,000 67,741,000 72,773,000 

United Kingdom: 
Great Britain-

England ........ .' ........... 86,728,000 76,453,000 84,102,000 94,606,000 82,470,000 
Scotland .................... 37,034,000 36,390,000 35,108,000 36,193,000 37,920,000 
\Vales ....................... 7,661,000 7,264,000 8,063,000 7,829,000 7,133,000 

Ireland ................. . ...... 60,142,000 60,754,000 ()2,751,000 50,850,000 63,839,000 

Total United Kingdom .... 191,565,000 180,861,000 190,024,000 189,478,000 191,362,000 

J Total Europe .............. 2,401,623,000 2,202,189,000 2,196,658,000 2,470,i08,000 2,349,473,000 

ASIA. 

Cyprus .......................... 417,000 402,000 359,000 331,000 340,000 

Russia: 
Central Asia ................... 8,014,000 14,279,000 9,805,000 18,049,000 18,540,000 
Siberia ........................ 51,101,000 70,672,000 69,873,000 67,114,000 89,500,000 
Transcaucasia a ... ............. 20,000 44,000 35,000 13,000 27,0CO 

Total R.:~sia (Asiatic) ..... 59,135,000 84,995,000 79,713,000 85,176,000 108,067,000 

Total Asia ............. .... 59,552,000 85,397,000 80,072,000 85,507,000 108,407,000 

..'i.FRICA. 

Algeria .......................... 6,631,000 1,oa6,ooo I 9,379,000 IO, 651,000 8,500,000 
C:!.pe c; Good Hope .............. 2 503 000 3 000 000 3 000 000 3 000 000 2 596 000 

a Includes Chemomorsk only. 
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Oat crops of countrfrs na11icd1 190-$-1908-l'ontinued. 

-
C' onntry. 

-<·ontlnued. 

N:.tal. ..... . .. - .......... - -........ 
'fun ls ...... . ......... - ............. 

Total A Crlca ... ....•.•..... 

AUS TUAI.A~lA. 

w ai~s .·: : : : : : : : : : : : 
A u~lralln: 

(lUCl'n~land 
N<'w ~outh 
Victorin ... 
South Aust 
"'' c>steru Au 
Tasmnnln. 

. . ....... -........ 
Talia ............... 
stralh ............. 

............. ......... . -

ustrnll11 ..•......... 'l'otal A 
Nnr .z,.alnnd . -................... 

'J'otol A 

< ,rand t 

ust rnhsl:l .......•. . 

olal ............... 

- -~ 

1904. 1905. 

Bu,hd1t. Biuhrls. 
43,000 9,000 

4, Ci35, 000 2,03:.?,000 

l:l,812,000 1•) o~~ ooo -, ' (' 

I 

7,1, 000 f I ti, 000 
1, 29"2, 000 I tii3,000 

13,858,000 I,, 353,000 
931,000 s;a,ooo 
2ti7,000 233,000 

1, 0;;1, 000 I, 2lti, 000 

I~, 094, 000 9,004,000 
15, 68:l. 000 15,012,000 

:rJ, liii, 00() :!4,0iti,000 

3, {iJl, 30'.?, 000 3,511,0il,OOO 

- -

- -
1900. 1907. I 1908. 

.Bruhc/J. Bu.sluls. I Bmhtllf. 
7,000 5,000 5,000 

2,411,000 3, Hll,000 1,135,000 

14, 797.ooo I Ill, J,05, 000 I:.?, 236,000 

I 
I 

ti, 000 30,000 10,000 
911,000 1, 44\J, 000 &i9,000 

i, .ft,O, 000 9. 124. 000 5,305,000 
b~i", 000 !124. 000 90'.?.000 
2!.l:l, 000 r·, ooo 742,000 ,~. 

l,:?Jb,000 •> 04'' 000 I, 5i4, 000 *J -, 

10, .SO.'>, 000 14 , 041 , 000 fl,4i2,000 
13,108,000 11. 55.S, 000 16,495,000 

2;1. 91:l, 000 2,j,,'i!IG,000 I 21,!)67,000 
-

3, r,;5_ 6!\,, ooo I :i, 51;0, 524, ooo :i, 531, 5[,ti, 000 

Co,1ditir,n of the oat rrop in. the l/11itcd Btaft•s on !hi' .first of u1011lhs nanicd, JSS8-190S. 

Y,·nr 

188'~--
1889 .. 
ll.-190 .. 
1b9l.. 
180t .. 
H,~:1 .. 
18\H .. 

. 

.. 

.. 

.. 

. . 

.. 

.. 

.. 

C, 

§ 
..... 
--
I'. rt. 
9:i. l 
oa.x 
89.8 
86. l 
88. 5 
SR. O 
87.0 

-

i,:. -::s ..... ---
I'. ct. 
9.3_ 2 
!ll. l 
81. Ii 
87.G 
87.2 
81'.8 
77.7 

' a .... .c] 
"' Year. ::s €~ 4! h C:D s:I :::, .c. 

'3 . ,,. ::s ..,. ;::: • ..... ..... 
·----- ---
P. rt. J>. ct. l'. cl. P. rt. 
91. 7 87.2 18!),j_ ••• 84. 3 83.2 
!t?. :1 90.0 }!,!16 •••• !\S. 8 9tl. :l 
70. 1 6-1. ·J I 189i .... 89.0 87.5 
1111. 6 90. 7 1808 .... 98. 0 92. l:l 
l:lll.2 78. 9 1899 .•.. 88. 7 90.0 
78. 3 74.!J l!JOO •••• Ol. 7 8,5. 5 
76. ii 7i.8 1901. ... 85.3 83. 7 

-- ~ 

I 

:a ~ . ., .C'O 

"' c~ Yc>nr. ::s 
C. ~ t,i, 

::s ;'l.,. 
---:: ;:;. 

...; .s::.-::: 

~ 
i:l !:. 

"' I>-, " ~ § °3 ,p-,,,. 
..... ..... ~ ~ 

P. cl. P. cl. I I 
P. ct. P. r/. P. ct. P.rl. 

8-L 5 Su. 0 1002 .... no. r, 92. 1 89.4 87.2 
77. :1 74. 0 l!)t1:1 ..•• &,.5 84. a 79. 5 75. 7 
86.0 84.6 190 I. ... b!J. 2 a!J. a 86. ti 8,5. 6 
84.2 79.0 l(J(l;j •••• 9:.!. 9 !)2. 1 90.R 90. 3 
90.8 87.2 1 !JO(i •.•• 85.9 84.0 8'.?.S 81. 9 
8.5.0 b:.!. 0 1 !107 ••.. 81. ll 61. 0 75. ti 6.5. 5 
73. tl 7:.?. 1 190S .... 02. 9 I b5. 7 I 7ti. 8 60. 7 

,'1reragc yiclcl of oafs ir1 cou11trhs named, bushels ptr a,·r1, 188S-19U"f. 

Yror. 

V<'TU!,C ( l&°"''I to 180i) .... A 

1808 .. 
18\lO •• 
HIOO •• 

. . . . . . .. . . . -............... 

. .. . . . . . . . . . . . .. . . . . . . . . . . . . 

........................... 
l 901 •• 
1002 .. 
l!.l0:L • 
190-1. . 
1005 .. 
] 006 . . 
1907 .. 

. . . . . . . . . . . . . . . . . . . . . . . .. . . 

........................... 

. . .. . -...................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . 

..... .................... ... 

. . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . .. . ..... . .... 
A vcrugc ( 1898 to 1907) .... 

--
Unltrd Ru,;sia., 
StuttJS. u Euro-

pran. b 

--
25.7 IG.8 

-
28.4 lll. 2 
30.2 2:i. 1 
29.6 20.0 
25.8 14. -I 
31.5 21. 8 
28.4 17. 7 
32. 1 25. 7 
3'1.0 20.2 
31. 2 15. 1 
23.7 19. 7 

20.8 19.4 

--- -
,. Wlucht•st()r l1ushols. 

Orr- llungory United 
mnn) .II Austrln.b proper. h Frnnce. 11 Kif4!• 

doro. a 

---- -
36.0 23.9 25.3 29.2 43. 1 

47. 1 27 4 30.2 29.0 46. 1 
48.0 30.2 ;1;1. 3 2;. 8 44.2 
48.0 25.2 2S. l r ~ .). I 4:t 5 
44.6 25.0 28.1 ~l.5 42.9 
50.1 ., ..... ..,, . ' 34.0 29.2 48.3 
51.2 28.3 ;34_ 6 3l. 6 44.2 
46.2 24. :J 25.6 27.2 4-l. 2 
43.li .,- .. 

... t , I 31. l '.?R.6 43.9 
55. 7 3-1. 1 ;l4,J 2i\O 46.l 
58.2 35. 7 29. i 31.8 45.1 

49.3 28.6 30.0 l 28.1 4-1.7 

- -
b )lush<'ls or 32 pounds. 
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Acreage, production, value, prices, exports, etc., of oats in the United States, 1849-1908. 

I Chicago cash ?lorice per 
Av- bushel, o. 2. Domestic Imports 

erage e~orts, 
Av- farm inc uding during 

Fann fiscal May of oatmeal, eraJ.e 
Year. Acreage. yi d Produc- price value year 

tion. per December. following fiscal 
Dec. 1. year be- beiin-per bush- year. 

acre. el ginning ning 

Dec.I. July 1.a. July I.a 

Low. High. Low. High. 

Acres. Bu.sh. Bushel$. Cts. Dollars. Cts. Cts. Cis. Cts. B11,shels. Bushels. 

13-1:) b •.•• 146,584,179 - ........... . ....... . ...... -... -. . . -.... . . -...... -... - ......... 
. -.......... - . --... ...... 

1359 b .••• 172,643, 185 . .......... -. . -...... . ..... - - - -. -. .. ... -.. . ... -.. -.... . .. -..... -
778,198 . . . . . . . . .. . . . - .. - . .. ... - . 

1866 .•... 8,864,219 30. 2 268,141, 077 35. l 94,057, 945 36 
1867 . • .•. 10, 74H, 416 2.i 9 278,698,000 44. 5 123, 902, 656 52 
1868 . •• •. 9,665, 736 21\. 4 254,960,800 41. 7 106,355,976 43 
1869 ••••• 9,461, 441 30. 5 2.'38, 334, 000 38.0 109,521,734 40 

1870 •.•.. 8,792,395 28. 1 247,277,400 39.0 96,443,637 3-3 '. 
1871. •... 8, 36.5, 809 30. 6 255,743, 000 3(i. 2 92,591,3,';9 301 
1572 ...•. 9,000, 7G9 30.2 271,747,000 29.9 81,303,518 23~ 
1873 ...•. 9,i51,700 27. 7 270,340,000 34. 6 93,474, 1611 34 
1874 ..... 10,897,412 22. 1 240,369,000 47. 1 113, 133, 934 51! 

113,441, 4911 1875 .•.•. 11,915,075 29.7 354,317,500 32.0 29~ 
1876 .•••. 13,358,908 24. 0 320,884,000 32. 4 103,844,696 311 
1877 . ••• . 12,826,148 31. 7 40S,394,000 28. 4 115,546, 194 24¼ 
1878 .•• • . 13,176,500 31. 4 413,578,560 24.5 101,752,468 ~i 1879 .•... 12,683,500 28. i i 363,761, 3"20 33.1 120,533,294 

l C,80 ..... 16,187,977 3(1. 0 150, 243,5651 ill 25. 8 417,885,380 
13i>l. •.•. 16,831,600 24. 7 416,481,000 46.4 193,198,970 43 
1382 ..... 18, 494, 691 26. 4 488,250,610 37.5 182, 978, 0'22 • 
l~ ..... 20,324,962 28.1 571,302,400 32. 7 187,040,264 29i 
1:.84 ..... 21,300,917 27.4 583,628,000 27.7 161,528,470 22½ 

1585 .•.•. 22, 7S:J, 630 27.6 629,409,000 28. 5 179,631,860 27 
1886 .. • •. 23,6.'>8,474 26.4 624, 1::.1, 000 ~-8 186,137,930 25¼ 
1887 ..... 25,920,90ti 25.4 659,018,000 30. 4 200,699,790 ~i 
1~8- •... 26,998,282 26.0 701. 735,000 27.8 195, 424,240 
1889 • • ••. 27,462,316 27.4 751,515,000 22.9 171,781,008 20 

1890 .•••• 26,431,369 19.8 523,621,000 42. 4 222,048,486 391 
1891. .••. 25,581,861 28.9 738,394,000 31. 5 232,312,267 31' 
1892 ..• • . 27,063,835 24.4 661,035,000 31. 7 209,253, 611 25g 
1893 ..••. 27,273,033 23. 4 638,854,850 29. 4 187,576,092 27½ 
1894 .• • •. 27,023,553 24. 5 662,036, !)28 32.4 214,816,920 28} 

1895 ..... 27,878,406 29.6 824,443,537 19.9 163,655,068 16¾ 
1896 ..... 27,565,985 25. 7 707,346,404 18. 7 132,485,033 16~ 
1897 ..... 25,730,375 27.2 698,767,809 21. 2 147,974,719 21 
1898 ..... 25,777,110 28. 4 730,906,643 25.5 186,405,364 26 
1899 ..... 26,341,380 30.2 796,177,713 24. 9 198,167,975 22l. • 
1900 ..... 27,364,795 29.6 809,125,989 25.8 208,669,233 21: 
1901. . . .. 28,541,476 25.8 736,808, 724 39.9 293,658, 777 42 
1902 ..•.• 28,653, 144 34.5 987,842,712 30.7 303,584,852 29¼ 
1003 .••.. 27,638,126 28. 4 784,094, 199 34.1 267,661,665 34¼ 
1904 .••.. 27,842,669 32.1 894,595,552 31.3 279,900,013 28¼ 

1905 ..... 28,046,746 34.0 953,216,197 29.1 277,047,537 C29½ 
1906 ...•. 30,958,768 31. 2 964,904,522 31.7 :106. 292, 978 c33 
1007 .. • .. 31,837,000 23. 7 754,443,000 44. 3 334.568,000 c46½ 
1908 .••.• 32,344,000 25.0 807,156,000 47.2 381,171,000 C48i 

a In years 1866 to 1882, inclusive, oatmeal is not included. 
b Census figures. 

• 

43 59 78 825,895 
5i { . ..... - ..... 122,554 780,798 
4!l} 56! 62~ 481,871 326,659 
44¾ 46½ 53~ 121,517 2,266,785 

41 47! 51 147,572 599,514 
33 34i 42½ 262, 975 535,250 
z.:: 30 341 714,072 225,555 
4031 44 48} 812,873 191,802 
54~ 57! 6·1~ 504,770 1,500,040 

I 
30½ 28i 31½ 1,466,228 121,547 
34½ 3-L 45-} 2,854,128 41,597 I l 

27 23 27 3,715,479 21,391 

:t 24¾ ~~ 5,452,136 13,395 
29½ 766,366 489,576 

33½ 36¼ 30½ 402,904 64, 412 
461 48¾ ~. 625,690 l,Sii0,983 
41½ 38¾ 461,496 815,017 

34¼1 ~ 30~ 3,274,622 121,069 
25} 34½ 37 6,203,104 94,310 

29 26¼ 29Si 7,311,306 149,480 
2-i 

~ 27½ 1,374,635 139,575 
I • 

30i ~«I 573, 080 123,817 
2(;! 211 1,191, 471 131,501 
21 24, 30 15,107,238 153,232 

431 45¼ 54 1,382,836 41,848 
33j 28t 3.3½ 10,586,644 47, 782 
31¾ 28 32¼ 2,700,793 49,433 

29t 32½ 36 6,290,229 31,759 
29 27½ 30J 1,708,824 330,318 

17½ 18 191 15,156,618 66,602 
18} 16! 18 37,725,083 131,204 
23i 26 32 73,880,307 25,093 
27¾ 24 27¼ 33,534,362 28,098 
23 21½ 231 45, 048,857 54,576 

22i 27} 31 42, 268,931 32,107 
48¼ 41 49½ 13,277,612 38,978 
32 33i 38¼ 8,381,805 150,065 
38 39& 44¾ 1,960,740 183,983 
32 c28& c32 8,394,692 55,699 

C32:} c3~ c34¾ 48,434,541 40,025 
c35i c4 C 48½ 6,386,334 91,289 
c50 c52i c56½ 2,521,078 383,418 
cSQ½ c56¼_ C62½ ............. . .............. 

c Quotations are for standard. 

• 
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A creage, production, value, and distribution of oats in the United States in 1908. 

Crop of 1908. 

Stock in farmers' Shipped out of 
State, Territory, or .Division. bands Mar. I, 1909. county where 

Acreage. Production. Farm value grown. 
Dec. 1. 

Acres. BU,Shel~. Dol"lars. Bushels. P.ct. Bushels. P.ct. 
Maine ................ ...... .. 119,000 4,046,000 2,428,000 1,012,000 25 162,000 4 
New Hampshire ............. 13, 000 398,000 235,000 119,000 30 4,000 1 
Vermont ..................... 80,000 2,664,000 1,652,000 1!039, 000 39 27,000 1 
Massachusetts ................ 7,000 231, 000 143,000 69,000 30 2,000 1 
Rhode Island ................ 2,000 62,000 40,000 19,000 30 0 0 

Connecticut .................. 11,000 359,000 208,000 90,000 25 0 0 
New York ................... 1,250,000 37,625,000 21,070,000 15,050,000 40 3, 010,000 8 
New Jersey .................. 60,000 1,842,000 1,013,000 700,000 38 258,000 14 
Pennsylvania ................ 1,003,000 27,382,000 15,060,000 10,953,000 40 2,738,000 10 
Delaware ..................... 4,000 119,000 64,000 37,000 31 13,000 11 

• 
Maryland ........ ..... ....... 30,000 765,000 405,000 230,000 30 115,000 15 
Virginia ...................... 200,000 3,820,000 2,101,000 1,184,000 31 306,000 8 
V{est Virginia ................ 95,000 1,805,000 1,011,000 596,000 33 54,000 3 
North Carolina ............... 200,000 3,300,000 2,079,000 891,000 27 99,000 3 
Sou th Carolina ............... 201,000 4,020,000 3,015,000 764,000 19 161,000 4 

Georgia ...................... 300,000 5,160,000 3,715,000 877,000 17 206,000 4 
Florida ....................... 30,000 435,000 313,000 65,000 15 17,000 4 
Ohio ... .... .................. 1,460,000 38,544,000 18,887,000 13,490,000 35 11,563,000 30 
Indiana. ...................... 1, 671,000 35,425,000 16,650,000 10,273,000 29 14,524,000 41 
Illinois ....................... 4,100,000 94,300,000 44,321,000 30,176,000 32 47,150,000 50 

Michigan ................ .. ... 1, 409,000 41,847,000 20,505,000 15,065,000 36 13, 391, ooo I 32 
Wisconsin .................... 2,350,000 73,085,000 34,350,000 31,427,000 43 14,617,000 20 
Minnesota .................... 2,682,000 59,004,000 25,372,000 21,241,000 36 17,701,000 30 
Iowa ...... -................. 4,545,000 110, 444,000 46,386,000 40,864,000 37 49,700,000 45 
:Missouri. ..................... 700,000 13,510,000 6,080,000 4,323,000 32 1,891,000 14 

North Dakota ................ 1,399,000 32,737,000 13,750,000 14,732,000 45 4,583,000 14 
South Dakota . ... ............ 1,365,000 31,395,000 12,872,000 11,616,000 37 8,791,000 28 
Nebraska .................... 2,549,000 56,078,000 22,992,000 21,310,000 38 19,067,000 34 
Kansas ....................... 994,000 21,868,000 9,841,000 6,123,000 28 2,405,000 11 
Kentucky .................... 173,000 2,803,000 1,514,000 813,000 29 112,000 4 

Tennessee .................... 175,000 3,675,000 1,948,000 992,000 27 588,000 16 
Alabama ........ . ............ 235,000 4,230,000 2,792,000 931,000 22 127,000 3 
M~i5:5ippi. .................. 125,000 2,188,000 1,466,000 438,000 20 44,000 2 
Lomsiana . .., .................. 30,000 600,000 384,000 90,000 15 6,000 1 
Texas ........................ 750,000 21,675,000 11,271,000 3,468,000 16 4,768,000 22 

Oklahoma . .. ................. 450,000 11,250,000 5,062,000 2,925,000 26 4,275,000 38 
Arkansas ..................... li3, 000 3,702,000 1,962,000 963,000 26 148,000 4 
Montana ... .................. 254,000 10,566,000 5,177,000 2,642,000 25 5,283,000 50 
" ' {coming .. .................. 78,000 2,83P,OOO 1,420,000 852,000 30 85,000 3 
Co orado ..................... 178,000 7,031,000 3,797,000 2,250,000 32 2,109,000 30 

New Mexico . . ..... . ....... ... 24,000 804, 000 515,000 145,000 18 121,000 15 
Arizona ...................... 4,000 144,000 107,000 40,000 28 26, ooo I 18 
Utah .................. . ...... 53,000 2,624,000 1,260,000 892,000 34 1,260,000 48 
Nevada ...................... 7,000 315,000 205,000 47,000 15 110,000 35 

Idaho ........................ 127,000 5,588,000 2,626,000 1,453,000 26 2,906,000 52 
" ' ashington .................. 194,000 8,633,000 4,144,000 2,158,000 25 2,763,000 32 
Oregon ............. . ......... 285,000 9,519,000 4, 474,000 2,475,000 26 3,808,000 40 
California .................... 200,000 6,700,000 4,489,000 938,000 14 3,350,000 50 . 

United States .......... 32,344,000 807, J 56,000 381,171,000 1278,847,000 
' 

34.6 244, 4«, ooo I 30.3 

Dtvtslon:a 8.3 North Atlantic .. ........... 2,545,000 74,609,000 41,849,000 29,051,000 38.9 6,201,000 
South Atlantic ........ . .... 1,060,000 19,424,000 12,703,()(1() 4,644,000 23.9 971,000 5.0 
N. Central E. of Miss. R .... 10,990,000 283,201,000 134,713,000 100,431,000 35.5 101,245,000 35.8 
N. Central W. of Miss. R ... 14,234,000 325,036,000 137,293,000 120,209,000 37.0 104,138,000 32.0 
Sou th Central. ............. 2,111,000 50,123,000 26,399,000 10,020,000 21. 2 10,068,000 20. 1 
Far v, es tern ............... 1,404,000 64,763,000 28,214,000 13,892,000 25.4 21,821,000 39.8 

a See note a, page 599. 

• 
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Average yield per acre of oats in the Un1·ted States. 

I I I 

State, Territory, or 

10-year averages. I 
1866-11876-

1
1886-,1896-

1899. 1900. 1901. 1902. 1903. i1904. 1905. 1906. 1907. 1908. 

Dh1sion. 
1875. 1885. 1895. 1905. 

- --- _I_ --- --- ------
B1t. Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. 

36.6 
Bu. Bu. 
39.5 35. 8 

Bu. 
37.1 

Bu. 
34. 0 

6 
3 
0 
0 

Maine .....•................. 26. 1 26.8 32.0 36.8 35.0 37.5 35.0 39.0 39.5 
32.8 34.5 32.5 30. 34.9 32.1 33.5 35. 0 32.6 29.5 35.0 31. 1 33.2 New Ilampshire ............ 32.5 

Vermont .................... 34.9 3i. 7 33.8 37.2 37.0 34. 9 33.0 40.0 38.2 37.9 39.4 37.2 34.0 33. 
34.0 32.0 34.0 35. 0 33. 

11assacbusetts ............... 30.5 31. 0 30.9 33.1 33.0 36. 8 31.0 32.2 31. 7 
25.4 29. 4 29.3 29.5 31. 

Rhode Island ............... 31.4 28.5 28. 4 29.4 26.0 30.9 29.4 36.2 28.l 

Connecticut ............. .... 31. 2 28.0 26.6 30.8 
New York . . ...... ...... ... . 32.2 30. 5 26. 2 31. 4 
New Jersey ....... ... ...... . 28.3 29.0 26.0 27.0 
Pennsrl vania ............... 30.6 30.2 25. 7 29.8 
Delaware ................. . . 16.6 22.6 19.9 23.7 

Maryland ................... 19.9 20.7 19.9 23.8 
Virginia ..................... 16.4 12.1 13.5 16.0 
West Virginia ............... 21. 2 20.0 19.3 22. 7 
North Carolina .............. 13.8 11. 4 11. 1 13.5 
South Carolina .............. 10.4 12.0 11.l 14. 8 

Georgia ............... ...... 12.0 11. 2 11. 6 13.6 
Florida ..•............ .. .. .. 13.9 11.5 11. 2 12.2 
Ohio ........................ 29.6 30.6 29.3 34.8 
Indiana ....... ...... ........ 25. 2 26. 7 26.4 31. 0 
IlltnOlS .•.................... 30.5 33.2 30.4 32.5 

Michigan .................... 32.2 33.0 28.9 32. 7 
\V isconsin ................... 33.9 33. 1 30.3 34. 9 
Minnesota ... ... ........... .. 35.1 34.3 31. 0 33.3 
Iowa ........................ 35. 8 33.0 31. 4 31. 0 
Missouri. .................. . 29.4 26.6 24.0 22.5 

North Dakota .............. . - ... -. . --. - 28.0 29. 1 
South Dakota ............... .. -.. --. -. 22.6 30,4 
Nebraska .......... ········ 34. 9 30.5 24.2 28.0 
Kansas ...................... 32.8 30.6 24.5 23.9 
Kcntuck-y ................... 21. 4 19.7 18.9 21. l 

Tennessee ...•............... 17.5 16.0 14.8 17.0 
Alabama .................... 13.0 12.3 12.0 14.1 
Miss_i5:5ippl .................. 15. l 13.0 12.3 15. 3 
Lou1s1ana .... ............... }6.5 13. 7 13.5 16.1 
Texas ....... ................ 26.5 27. 7 23.1 27.6 

Oklahoma .......... ........ --.... -... - .. ---- 30.5 
.Arkansas ..... ............... 21. 7 18.9 17.9 19.1 
Montana .................... ... ... 35.9 32.7 41.0 
,vyoming ................... ..... 29. 7 30.4 33.9 
Colorado .................... 30. 7 28.5 32.2 

New Mexico ................ ...... 18.5 27.5 27.8 
Arizona ..................... ..... 25.0 . .... 32. 7 
Utah ............................. 25.1 28.6 36.5 
N cvada ..................... 34. 4 31. 0 27.4 36.l 

Idaho ....................... ..... 33.5 31. 4 39.3 

28.0 31. O 28. 7 34. 5 31. 2 33.5 34.5 
31.0 27.9 21.6 40.0 34.0 34.1 34. 2 
24.0 29.6 16.0 32.2 25.4 32.5 32.0 
33.0 31. 1 18. 9 36.5 28.6 33.9 34. 0 
20.0 21. 0 18.5 22.6 22.2 28.2 31.2 

23.0 24.0 18.8 26. 7 20.6 29. 7 27.7 
14. 0 14. 8 14.9 17.5 13.8 21. l 17.8 
23.0 21.0 18. 7 28.6 21. 7 26.4 24.1 
12.0 13.9 14. 4 12.7 11. 4 15.8 15. 3 
12.0 15.5 15.8 13.1 14. 0 17.1 16. 3 

9.0 15.0 14.8 11.1 13.6 14.8 15.1 
9.0 11.3 13.1 13.6 13.2 12.9 12.0 

36.0 38.0 31.5 41.l 30.6 40.9 35.8 
32.0 32.7 28.6 35. 4 24.4 33.1 35.3 
38.0 38.0 28.2 37.7 26. 6 32.0 35. 5 

34.0 36. 7 29.0 39.9 30.5 32.5 35.6 
36.0 32.0 29.1 39.9 32.8 35.0 39.0 
32.0 25.2 32.l 39.0 32.3 39.2 37.5 
33.0 34.0 29.8 30. 7 24.0 32.0 35.0 
25.0 27.4 11.2 32.5 22.l 22. 7 27.2 

30.0 10.3 32.6 38.4 27.4 37.4 38.9 
26.0 21. 5 28.8 34.8 38.6 39.0 39.0 
30.0 21. 8 19.8 34.6 29.5 30.7 31. 0 
29.0 31.6 18.6 33.5 26.2 17.8 27.1 
18.0 21.3 19.7 22.2 20.1 24. 0 25. 5 

14.0 16.6 17. 5 17.3 18.5 21. l 20.2 
10.0 14.4 14.5 10.9 15.8 14. 9 16.5 
10.0 14.0 15. 2 15.4 15. 0 19.2 18.5 
18.0 18.0 13.4 15.2 15. 9 18.4 16. 0 
25.0 38.0 16.3 23.2 35.5 32.0 31. 4 

33.0 38.0 22.7 41. 7 27.9 26.0 34.2 
19.0 22.2 12.3 20.0 18.6 22. 7 20.3 
38.0 39.0 42.0 41. 9 46.4 37. 7 41. 3 
30. 0 34. 2 41. 0 36. 0 29.4 30.2 39.9 
27.0 32. 8 33.8 26.8 33.3 35. 4 35.0 

24.0 30.1 31.6 19.l 
31. 7 

22.6 19.6 29.5 
35.5 30.1 31. 2 

34. 2 31.5 
32.3 30.7 
26.6 29.5 
27.4 29.6 
24. 5 30.0 

25.4 27.5 
18.0 19.6 
20.6 19.3 
16.2 15.6 
18.5 20.0 

15.5 16. 7 
14.0 13. 7 
32.8 22.8 
28.2 20.2 
29.5 24. 5 

30. 7 20.8 
37.4 22.0 
32.5 24.5 
33.8 24.2 
22.8 21.5 

32.5 24.5 
36.4 24. 7 
29.5 20.4 
23.0 l(i. 0 
21.5 17.6 

21.5 20.8 
17.2 17.5 
18.0 17.9 
17.2 14. 5 
34.8 19.0 

34.3 15. 0 
20.5 19.5 
43.2 49.0 
39.5 37.0 
40.4 38.0 

34.6 38.5 
34.4 29.0 

32. 
30. 
30. 
27. 
29. 

6 
1 
7 
3 
8 

25. 
19. 
19. 
16. 
20. 

5 
1 
0 
5 
0 

17. 
14. 
26. 
21. 
23. 

2 
5 
4 
2 
0 

29. 
31. 
22. 
24. 
19. 

7 
1 
0 
3 
3 

23. 
23. 
22. 
22. 
16. 

21. 
18. 
17. 
20. 
28. 

25. 
21. 
41. 
36. 
39. 

4 
0 
0 
0 
2 

0 
0 
5 
0 
9 

0 
4 
6 
4 
5 

33. 
36. 21. 5 30.0 35. 0 

34. 0 35.9 33.0 35.5 36.4 37.6 39.8 43. 7 45.0 49. 

5 
0 
5 
0 35.0 35. 0 43.0 34. 8 28.6 37.0 37.2 38.8 43.0 45. 

34.0 36.6 38.3 42.1 41. 5 39.3 39.4 40. 7 50.5 44. 
37. 0 34.4 47. 5 46.2 47.9 44.9 50.0 43.2 55.5 44. 

"'ashington ......... ........ ..... 38.3 35. 8 43.4 
Oregon ...................... 35.0 31. 7 27.6 21. o' 30.0 18.5 31.5 28. 7 33.8 23.1 24.1 

30.5 34. 8 34. l 28.0 
33.8 35. 0 
31.5 33.5 

33. 

0 
5 
4 
i) 33. r. 

California ................... 33.8 27.9 28.0 29.5 31. 0 24.6 30.4 
----,---- - --- --- --- - ---

United States ......... 28.l 27.6 25.6 29.6 30.2 29.6 25.8 34.5 28.4 32.1 34.0 31.2 23. 7 25.0 

= -- - - = --= = --
Di\'"ision: a 

31. ol N ortb Atlantic .•.......... 31. 2 30.4 26.5 32.0 29.9 21. 2 38.2 31.8 34. 2 34.4 30.4 30.7 29.3 

South Atlantic ............ 16.5 12.0 12.9 15. 4' 12.9 15.6 15. 3 15. 2 14.2 18.2 17.] 17.6 18.1 18.3 

N. Central E. or Miss. R ... 30.6 31. 9 29.6 33. 21 36.1 35. 7 28.9 38.5 28.8 34.1 36.4 31. 7 22.6 25. 

N. Central \V. of Miss. R ... 33. 4 31. 1 27. 7 29.6 30. 7 27.8 26.2 34.0 27.9 32.2 34.4 31. I) 22.8 22.8 

South Central ............. 19. 7 17.6 17. 4 23.2 18. 0 24.5 17.1 24.3 26. 7 26.1 27. 7 29. 3 17.8 23. 7 

Far ,v estern . •.........••. 34.4 31. 4 29.5 33. 7 31. 9 28.9 36. 3 34.6 38.1 33.9 35.1 38.5 43.0 39. 

' 

8 

0 

a See note a, page 599. 
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Average farm value per acre of oats in the United States December 1. 

IO-year averages. I State, Terri-
tory, or Di- 1899. 1900. 1901. 1902. 1903. 1904. I 1905. 1906. 1907. 1908. 

vision. 1806- 1876- 1886- 1896-
1875. 1885. 1895. 1905. 

I 

Dolls. Dolls . .Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls . Dolls. lDolls. Dolls. Doll.,. Dolls. 
:Maine ......... 14. 09 12.06 13.76 14. 72 13.30 14.25 17.50 17.55 17. 77 16.47 16. 55 15. 75 22.26 20.40 
N. IIampshire. 17. 55 16.05 14. 12 14.07 13.65 12.39 15.34 15. 40 14.93 15.60 14.10 15.18 19.85 18.08 
Ycrmont ...... 17.10 14.57 13.86 14.51 13.69 12.56 16.50 17. 20 Hi. 81 16.68 15. 76 16. 00 21. 42 20.65 
:Massachusetts . 18. 00 15. 50 13.60 13.90 12.54 13 98 17.05 14.49 15.53 15.30 13. 76 14.96 21. 00 20. 43 
Rhode Islanc.l. 17.27 14.25 12. 78 12.05 9.62 11. 74 15.88 16.57 12.65 11. 94 12. 35 13.19 19. 50 20.00 

Connecticut ... 18.10 13.44 11.17 12. 32 10.36 10. 85 15.50 14. 14 14.04 14. 74 14. 491 14. 36 18. 90 18. 91 
New York .... 11. 81 11. 90 9. 43 10.99 10.23 8.93 10.37 14. 40 13.94 12. 96 12.65 12.92 17. 50 Hi.SO 
New Jersey ... 13.30 11. 31 9.88 9.72 7.92 9. 18 7.52 12. Sb 10.92 13.00 11. 84 10. l l 16. 52 16.88 
Pennsylvania. 12.85 11. 17 9.25 9.83 9.57 9.33 8.50 12.41 10.58 12.lSS 12.24 10. 41 15.9!1 35. 01 
Delaware ..... 6.97 8.36 7. 16 8.06 5.00 6.30 8.33 9.49 8.88 11.56 12. 481 9.31 15.00 16.00 

Maryland ..... 8.36 7.66 6.96 7.85 6.90 7.44 7. 71 10.15 8. 24 10.69 9.65 13.47 13.50 9.97 
Virginia . . ..... 6.5b 4.96 5.00 5.76 4.62 5.48 6.26 7.35 5.93 9.07 6. 941 7. 74 9. (;O 10.50 
\V. Virginia ... 7.21 7.20 7.14 8. 40 8.05 7.14 8.04 11. 73 9.98 11. 62 9.40 8.24 10.42 10.64 
N. Carolina ... 7.45 5.59 5.00 6.08 4.92 6.26 7.34 6.48 5.93 8.22 7.19 7. 94 9. 36? 10. 40 
S. Caro Una .... 7.59 7.80 6.10 7.84 5.64 7 .• 14 9.80 7. 73 8.26 10.261 8. 96' 10. 54 14. 40115. 00 

Georgia ....... 8.64 6.94 6.26 7.07 4.32 7.35 9.92 5.88 7. 48 8.14 8.00 8.6S 12. 02112. 38 
Florida ........ 12. 51 9.32 6. 72 6.47 4.50 5.65 9.43 8.30 7.92 7. 74 6.24 9.52 10. 27 10. 43 
Ohio .......... 10.06 9. 79 8.79 9. 74 9.00 9.88 12.28 13.15 11. 02 13.09 11. 10 10.82 10. 261 12. 94 
Indiana ....... 7.81 7. 74 7.66 8.06 7.36 7.52 10.87 9.91 7.81 9. 93 9. 53 9.02 8.48 9. 96 
Illinois ........ 8.54 8.96 8.21 8. 4,5 8.36 8. 74 11. 28 10.56 8.51 9.60 9.94 9.14 10.05 10.81 

Michigan ...... ll. 91 11. 22 9.2.S 9. 81 9.52 9.54 11. 89 13.17 10.98 10. 72 10. 08 JO. 13 9.98 14. 55 
, V !seonsi n ••... 11.53 9.60 8.48 9.07 8.28 7.36 11. 3.5 11. 97 11.15 9.80 10.53 11.59 10.34 14.62 
Minnesota ..... 11. 93 9.60 8.06 7.99 7.04 6.05 10.91 10.53 9.69 10.19 9.00 8.77 10. os, 9. 46 
Iowa .......... 8.95 7.59 7.54 7. 13 6.27 6.80 10. i3 7.67 (). 9!i 8.00 8.40 9.13 9. 20 10. 21 
Missouri ...... 8.82 7.18 6.24 6.08 6.00 6.30 4.82 9.10 7.07 7. 72 8.16 7.52 8.81 8.69 . 
N. Dakota .... -..... - . -- -- . 7.00 7.86 8.10 3.30 10. 76 10. 37 8.49 8.98 8. 951 R. 78 9.80 9.83 
S. Dakota ..... ....... -. --- - 5.65 7.30 5.98 5. 16 9. 79 10.09 11. 19 9. 7:; 8.97 9.10 9.63 9.43 
Nebraska ..... 10.12 6. 71 5.57 6.44 6.60 5.23 7.33 8.65 7.97 7.67 7.44, 7.67 7.55 9.02 
Kansas ........ 10.17 7.65 6.37 6.21 6.38 7.27 8.00 10.05 7.86 5.87 7.59 7.32 6.30 9.90 
Kentucky ... .. 8. 35 7.09 6.43 6.96 5. 76 6.60 8.08 7. 991 8.24 9. GO 8.58! 8.17 8.621 8. 75 

Tennessee ..... 7.35 6.24 5.18 5.95 4.48 5.81 7.87 7.27 7. 77 7.80 7.88, 8.82 10.401 11.13 
Alabama ...... 9.36 7.63 6.36 6.91 4.30 6.34 9.28 6.00, 8.53 8.05 8.42 8. 77 11. 72 11.88 
Mississi ppl .... 12.38 8.32 6.40 7.50 5.00 6.44 9. 58 7.85 7.65 9.98 &.251 8.b2 11.63 11. 73 
Louisiana ..... 16. 17 8.63 6.48 7.08 7.20 7.20. 8.04 7.60 7. 31 8.28 7. 20' 7. 74 7.96 12.80 
Texas ....... .. 18.82 13.57 9. 2-! 10. 76 7. 50 11. 40 9. 78 11.37 15. 62 14.08 12. 56 14. 27 11.401 15.03 

Oklahoma ..... 11. 28 6.93 8.74 10.86 14. 57 9.60 9.03 10.51 10. 14 .. -. - . - -- - - . . . - -.. 7.20. 11.25 
Arkansas ..... . 13.02 9.26 7.34 7.45 6.46 7.77 7.01 8.20 8.18 9.76 8.53 8.lll 10. 53 11. 34 
Montana ...... ... .... 18.67 14.39 15.58 14.82 16.38 15.12 15.08 16.24 17.34 17. 76 19. 01 22. 54: 20. 38 
" ':voming .. ... ........ J.1.26 13.07 14. 92 12.00 16.07 19.6/l 18.00 14. 70 11. 78 16.36 15. 80 ]9. 62 18. 21 
Colorado .... .. . -... - - 18. 42 11. 40 13.52 11. 34 14.10 16.90 13.67 13. !i5 16.28 14.35 18.18 19. ooj 21. 33 

New Mexico .• . . - .. -- 10.73 13.20 14. 46 10.56 14. 45 18. 96 12. 991 14. 01 11.17 17.11 17. 99 21.17 21. 40 
Arizona .... ... . -- ... - 15.50 .. -- -- - 21. 91 14.62 20. 10 21_. oo 23. 1s

1 
21. 65 22.27 19.97 22.3L 17. 50 2{i. 75 

Utah ... ..... .. - -.. -- 11.80 11.44 1,5. 70 13.60 15.80 16.63 16.68 17.84 17.07 17. 51 19. 6(j 21. 601 23. 77 
Nevada ....... 31. 99 20.46 14. 801 23. 46 20.05 17. 50 30. 101 24. 36, 19. 45 23. 31, 19. 34 24. 83 31. 00129. 29 

Idaho ......... ....... 18.09 13. 50 1.5. 72 12.92 14.64 17. 50 21. 21 20. 68 16. 85, 20. 21 18. 68 19. 65 16. 55 ,v ashington. .. . ..... 16.47 13.00 17.36 14.06 13.76 16. 63 22. 64 18. 20 19.31 20.50 17. 71 24. 97 21. 36 
Oregon . ....... IS.5/i 13.95 10. 49 10. 80 12.30 7.59 10.71 11. 77 14.87 10.&i 10.36 14.53 15. 75 15. 70 
Callfomla ..... 23.06 17.02 13. 44 14. 46 14.57 11.32 13.38 15.55 18. 79 19.44 14.28 16.38 23.79 22.44 

' ,, 

United States 10. 621 9.03 7.63 8.32 7.52 7. (l3 10. 29 10. 601 9.68 10.0S 9.88 9. 89, 10. 51. 11. 78 

D!Yislon:a I ' I I 13. 21 I 12. 73 N. Atlantic. 14. 07 11. 80 9. 73 10. 73 10.21 9. 511 9. 99 13. 10 12. 68 12.00 I 7. 25 lli. 44 
S. Atlantic .. 7.69 6.39 5. i3 6. 79 1 5.12 6. 69 8. 361 7. 371 7. 26 9.151 7. 97 8. 76 11.49 11. 97 
N.C.E.o! 

9. 67
1 Miss. R ... 9.35 8. 41 8.83 8.41 8. 47 11. 411 11. 36: 9. 64 10. 25 10.24 10. 041 9.88 12.28 

N. C. W. of 
Miss. R ... 9.6.5 7. 74 6.87 7. 07 6.52 6. 16, 9. 421 9. 01 8.15 8.36 8.37 8.53 8. 91 9.62 

S. Central. .. 9.02 8.34 6.84 8.93 5. 94 8. 12 9. 19 10. 28. 11. 27 11.10 10.53 11. 20, 9. 9.5 12. 49 
Fo.r ". estem 21.12 15.42 11.9.S 14.151 13. oo, 12. 20i 14. 601 15. 77 16. 43 lti. 16 1.5. 23 17. 06j 20. 811 20. 08 

a See note a, page 599. 
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Average farm price of oats per bushel in the United StaJ.es. 

Price December 1, by decades. Price December 1, by yea.rs. 

State, Territory, or Division. 
186~ 187~ 1886- 189~ 1899. 1900. 1901. 1902. 1903. 1904. 1905. 1906. 1907. 
1875. 1885. 1895. 1905. 

Cenu. Cenu. Cenfa. Centa. Cent$. Cenu. Cents. Cent,11. Cenl$. Ccnl.s. Cents. Cenls. Cents. 

Maine ..•..................... 54 45 43 40 38 38 50 45 45 45 43 44 60 

New Ha.-npsb.lre .............. 54 46 44 42 39 38 52 44 48 47 43 44 61 

Vermont ..................... 49 42 41 39 37 36 50 43 44 44 40 43 63 

Massachusetts ................ 59 50 44 42 38 38 55 45 49 45 43 44 60 

Rhode Island . •.......•...... 55 50 45 41 37 38 54 43 45 47 42 45 66 

Connecticut .................. 58 48 42 40 37 35 54 41 45 44 42 42 60 

New York ..••................ 46 39 36 35 33 32 48 36 41 38 37 40 57 

New Jersey ...••.............. 47 39 38 36 33 31 47 39 43 40 37 38 56 

Pennsylvania ........... . .... 42 37 36 33 29 30 45 34 37 38 36 38 54 

Delaware ... •................. 42 37 36 34 25 30 45 42 40 41 40 38 50 . 
Maryland .•.......•.......... 42 37 35 33 30 31 41 38 40 36 36 38 49 

Virginia ................. •.... 40 41 37 36 33 37 42 42 43 43 39 43 50 

West Virglnla ................ 34 36 37 37 35 34 43 41 46 44 39 40 54 

North Carolina ............... 54 49 45 46 41 45 51 51 52 52 47 40 60 

South Carolina ............... 73 65 55 53 47 48 62 59 59 60 55 57 72 

Georgia ..••.................. 72 62 54 52 48 49 67 53 55 55 53 56 72 

Florida ••..•..••.............. 90 81 60 53 50 50 72 61 I 60 60 52 68 75 

Ohio .. •...................... 34 32 30 28 25 26 39 32 36 32 31 33 45 

Indiana ...................... 31 29 29 26 23 23 38 28 32 30 27 32 42 

Illinois ....................... 28 27 27 26 22 23 40 28 32 30 28 31 41 

Michigan ..................... 37 34 32 30 28 26 41 33 36 33 30 33 48 

Wisconsin .. . ................. 34. 29 28 26 23 23 39 30 34 28 27 31 47 

Ml1lllesota .................... 34 28 26 24 22 24 34 27 30 26 24 27 41 

Iowa. •.............•.......... 25 23 24 23 19 20 36 25 29 25 24 27 38 

Missouri. ..•.................. 30 27 26 27 24 23 43 28 32 34 30 33 41 

North Dakota ................ . -. --. - -... -. - 29 27 27 32 33 27 31 24 23 27 40 

South Dakota ................ -... --- -... -... 25 24 23 24 34 29 29 25 23 25 39 

Nebraska ........•.... . ....... 29 22 23 23 22 24 37 25 27 25 24 26 37 

Kansas ....................... 31 25 26 26 22 23 43 30 30 33 28 31 42 

Kentucl..-y .••................. 39 36 34 33 32 31 41 36 41 40 35 38 49 

1908. Jan. 1. 

Cents. Cents. 
60 61 
59 62 
62 62 
62 61 
64 64 

58 62 
56 55 
55 55 
55 54 
54 52 

53 49 
55 52 
56 54 
63 60 
75 73 

72 69 
72 75 
49 48 
47 43 
47 45 

49 51 
47 47 
43 43 
42 41 
45 40 

42 45 
41 42 
41 41 
45 45 
54 49 

Price bimonthly, 1908. 

Mar.1. Mayl. July!. Sept.1. 

Cents. Cents. Cents. Cents. 
62 64 70 66 
61 65 65 68 
62 65 66 65 
68 65 63 69 
52 65 . 69 70 

63 63 66 65 
57 64 61 57 
55 60 60 57 
55 60 61 57 
54 60 57 55 

51 58 57 55 
57 56 58 57 
57 65 65 58 
64 67 65 63 
76 74 75 75 

72 66 73 69 
76 70 72 80 
51 53 53 50 
46 50 49 47 
45 49 48 46 

52 54 57 48 
49 51 52 47 
45 46 47 42 
43 45 43 43 
45 48 48 46 

44 46 48 43 
43 45 46 42 
41 44 44 41 
49 49 50 47 
55 59 59 57 

Nov.1. 

Cent8. 
60 
62 
61 
62 
65 

60 
53 
56 
56 
53 

53 
54 
58 
63 
73 

72 
n 
4li 
47 
4e 

4~ 
4'i 
4~ 
~ 
41 

41 
41 
4( 
4: 
5: 

rn 
1-j 

> 
t-3 
H rn 
t-3 .... 
0 
rn 
0 
~ 

0 
> 
t-3 
rn 
• 

~ 
~ 

°' 



.Ai•erage farm price of oat$ pn- buskl in th, United Staus-Continued. 

Prioo December l, by decades. Price December I, by years. Price blmootWy, 1908. 

State, Territory ,or Division. , ' I I I I I 1866- 1 187&- 1866- 1896- 1899. 1900. 1001. 191Y.?. 1903. 190-l. 1905. 1906. 190,. 1008. ~ov. l. 18i 5. 188.5. ~- 1905. JB.n. l. Mill'. 1. Hay l. July 1. Sept.I. 

I 
Cents. Ctnu. Cent,. Crnu.

1 
Ctnu. emu. I I Centi. emu. Cmt,. CtnU. Cent,. Ctnu. Ctnu. Ctnt,. Cmt&. Ctnu. c,nu. Ctnu. Ctriu. Cniti. Tennessee .................... 42 39 35 35 32 35 45 42 42 l 37 39 41 60 53 60 58 64 5S 6-1 52 Alabama. .................... 72 62 53 49 43 44 64 55 S-1 54 51 51 e; 66 tl5 72 72 71 68 69 Mlssi i . 82 6-1 5'.! 49 50 -46 tl3 51 51 52 50 !9 65 U7 65 69 70 i-t 67 68 

ss ppl. •.••...•..•••••.•• 
Louisiana ...•............... 98 63 48 -H 40 40 60 50 46 45 45 45 55 o-t (j{i 73 70 71 61 60 Texas ........................ 71 -l9 40 39 30 30 60 49 ·H 44 -lO 41 60 52 ss I tl3 oO 50 00 • 51 
Oklahoma .................... . . . . . . . . ......... .. .......... 37 '.!l 23 48 35 34 37 31 30 48 45 47 SU 5-l 60 -16 44 .t\ rkansas ..................... 60 49 41 39 34 35 57 ~I 44 !~ -t2 4.2 6-1 53 55 6-1 116 68 56 52 Montana ..................... .. ...... 5'.! 44 38 39 ·12 36 35 46 43 +l -ltl 49 44 43 47 52 51 S3 W . I -18 43 44 40 -17 -18 50 I 50 39 41 40 63 50 65 6-1 M Si tH 55 

i<Ollllllg. . . . . . . . . . . . . . . . . . . . . ...... 
Co orado ..•...........•...... •· ....•• 60 40 42 42 43 50 51 41 -16 u 45 50 M -!4 48 53 53 57 57 
~ew :llexico ..•...•......•.... , ..•.... 58 48 52 44 48 60 68 ti~ 57 58 52 55 6-4 G4 Si 66 67 55 56 .-u:i.zona. . . • . . . . . . . . . . . . . . . . . . . ...... 62 .. .. ..... 67 6.1; 69 60 75 61 74 64 65 t,() 74 i1 bl 80 i5 99 71 Ctah ......•..........•....... l······· 47 40 43 40 ·H 51 47 49 ! 47 +I 45 48 48 50 45 52 54 S5 4.7 :-i'. e'\""ada. . . . . . . . . . . • . . • . • . . . . . 93 66 6-1 65 59 50 70 70 6'3 ijJ 5'.! t~ i2 ll5 7i 66 !ii !H 83 61 
Idaho ........................ . ... ~ .... 6-1 -13 40 38 40 4-t 48 46 50 ·12 43 -12 47 .JO I ·16 -12 -47 ii l 45 '\',asblngton ......................... 43 38 40 38 40 35 49 38 4J 41 ' 41 , 45 48 

!! I 
4S Jg -ill 45 .Ju Oregon. ...................... 1 53 I 44 38 40 ·U I 41 34 -11 44 47 431 43 I •IS 47 47 ·H ,,&b 45 -!ti California ..•.......... ....... I 70 61 .Jb 49 47 -46 -l4 51 54 67 51 52 n 67 66 66 69 65 02 tl3 

·1-L 3 I ' 
50. 2 I u n1 too Stares .......... 3i.S I 32. 7 29.8 28. 1 2-t 9 1 25. 8 39.9 30. 7 3-L 1 31. 3 29. l I 31. 7 .Ji. 2 -!ti. 1 47. 9 50.4 4- •l I 4tl. 5 I• -

Divisiona: 
as. s , 36. 1 I 3.J. 6 I I North Atlantic ........... , 45. 1 31. 9 31. S 4i. 1 ; 35.9 39. 9 ! 38. ti 3i.0 39.5 56. 2 58. 1 55.3 54_;_ fl 02. I 6l. 5 5,.8 55.0 Sooth Atlantic •.......... 46.6 ::-,0.j ' +1.4 ,1 41.1 39. tJ -12 ~ 54. 5 I ·18.. 5 ;ii. 1 50 •) 46. 7 49.8 1;3. 5 65. t ti3. 2 ti6 ,, 65. I.I ti...'l 3 tl5. 9 t,5. 8 • I . - . -North Ce:ntrnl East of I I ! I 

\f" . I . Rl 3L6 29.3 28. 4 26.6 23. 3 23. 7 39.5 29.5 33. 5 30. 1 2S. 1 31. 7 43. 'i 47. 0 -10. 3 -t'i. 6 50. 7 50.9 ◄7.2 47.0 
ISSJSS pp! ,·er .... ... 

North Central \\. est of 
l.Ull 'R• 28.9 ?t9 24.8 23.9 21.3 22.!? 36.0 2tl.5 29.2 26.9 2-l. 4 27. 1 39. I 42.2 42.6 -1:l. 6 ,&5. 5 45. 5 42.S -t?. ~ 

SS SS ppl t.er ....... , I - • 
South Central ............ i -15. IS 

1 
4,. ,1 39.3 38. 5 &I. 0 33. l 53.8 -12. 3 12. 3 ·12. 6 3b. 0 38. 3 55. 9 5'' " 5-1. I . II:?. 0 tH. 8 56. ti 53. 7 53 • - ' . -Fae West.em. . • • • . . . . . . . . 61. 4 49. 1 40. 5 42.0 40.8 42 ., -10. 3 45. ti 43. 1 41. u l u a «.. a -llj. ,t 61. 5 .w. o l ·IB. 3 49.5 61. 3 51. 2 51. :! ·- ' . 

a See note a, page 599. 
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STATISTICS OF OATS. 627 

W holesale prices of oats per bushel, 1895-1908. 

New York. Baltimore. Clncin- Chicago. Milwau- Duluth. Detroit. 
I San Fran-

natl. kee. cisco. 

Date. No. 2, No. 2, No. 2, No. 2. No. 2, No. 2. No. 2, No. 1, white 
mi.'Ced. mixed. mixed. white. white. (per cwt.). 

Low High Low High Low High Low High Low High Low High Low High Low High 

Cts. Cts. Cts. Cts. Ots. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. 
1895 .... 22¼ 34¾ 22 36 19 34¼ 16t 301 

18 34 15½ 32½ 20½ 35 $0.67½ Sl.00 

1896 .... 18f 26 20 27 15½ 23 14 20 16½ 22¼ 15¼ 20¾ 18½ 24¼ .72½ 1. 15 
1897 .. , . 21 29¼ 21 28 16¾ 25 15i 23 16½ 26 16¼ 25½ 19¼ 26 1.12½ 1.30 
1898 .... 25½ 36 24 36 21½ 34½ 20¼ 32 22f 34½ 20 331 23¼ 36¼ 1. 15 1. 42½ 
1899 .... 25¾ 35½ 24½ 35 21½ 31½ 19¼ 28t 22f 31½ 19½ 30 23½ 33 1. 22½ 1. 45 
1900 . . .. 24¾ 29¾ 24 29½ 21 28 21 26t 24 29 22½ 28 24 29t 1. 22½ 1. 40 
1901. ... ~¼ 

52 28 53 25 50¾ 23¼ 48¼ 25½ 48¾ 25¼ 461 28 60 1.02½ 1.55 
1902 .... 65 29 60 27 57 25 56 30¼ 58 27½ 47 34¾ 61 1.15 1.50 
1903 ... . 38 44½ 34½ 44 31½ 43½ ~t 45 33½ 41 31 40 35½ 45 1.17½ 1. 37½ 
1904 . . .. 34½ 55½ 33 48 31 44½ 46 28½ 45 27¾ 43 31¾ 48¼ 1.25 1.60 

1905. Standard (a} 

Jan . . . . 35½ 37½ 36¼ 37 32¾ 33½ :i 31 31½ 32½ 28¾ 29¾ 33½ 34½ 1.45 1.60 
Feb .... 36 37 35 36½ 32¾ 33½ 32¼ 32 33 :t 30¼ 33t 34¼ 1. 45 1.60 
Mar . . .. 35i 37½ 35 361 31¾ 34½ 29} 33¼ 32 34½ ~1 33 34¼ 1.45 1.60 

~r .... 34¼ 36 33¼ 35 30½ 32½ 28j 33 32 33½ 28½ 33 34¼ 1. 45 1.60 
ay .... 34½ 35¼ 33¼ 34½ 30½ 32! :1 32 31¾ 34 :1 31 33 34t 1. 45 1.67½ 

June ... 34¼ 36 33i 36¼ 32¼ 33½ 27¼ 
33¼ 33 34¼ 32½ 33¾ 34 1.65 1.80 

July ... 33¼ 36½ 33 36½ 28 34 34¼ 33 35½ 27 ~i 35 37 . . ..... -- ... . ... 
Aug .... 29 33 27½ 32½ 25 32 25¼ 29½ 271 34 25½ 27 35½ . ....... .. - ... -
Sept ... 29 33½ 28 32½ 26 30 25 30 28 30 :t :i 30½ 1. 37t 1. 47½ 
Oct .... 32½ 35¾ 32 35 29 32 27½ 301 

29 32 29i 32¾ 1.37 1.45 
Nov .. .. 34½ 36 34 34¾ 31½ 33½ 29 31 31 32 30 321 33 1.37½ 1. 50 
Dec .... 36 37 34 36½ 33 35½ 29½ 32 31¼ 33½ 29 30! 32 35 1. 45 1.55 

1906. No.3,wbite 
Jan .... 36 37¼ 34½ 37 32½ 34 29½ 32 30 32 29 30 33 35 -..... .. . -.. --
Feb .... 34 36 34 35½ 32 33½ 29il 30¾ 29 31½ 28¼ 29½ 32½ 33¾ ... -.. .. . ...... 
M"r ... . 34½ 36½ 341 35¾ 32 33¼ ~t 301 29 i~t 281 ~t 32 34 - ..... -... .. - .. . ... 
~r .... 36¼ 37 35 38 33 35 32 30½ 291 33¼ 35 ......... . . -.... 

ay .... 37 39 37½ 39 33 37 32 34¾ 32 35½ 31 34½ 35¼ 37¾ . .... -.. .. . ..... 
June ... 39 45 38½ 45½ 37 43 33¾ 42i 33¾ 43 33¾ 41 37¼ 43¼ . .. ........ . .. .... 

July .... 40 43½ 38½ 42½ 34 41 :, 39¼ 33 40 31¾ 38 38 42 ........... .. . . -.. 
Aug .... 34½ 39 33½ 39¼ 30 34 32 29 35¼ 30 31 32 39 .......... .. -. . .... 
Sept ... 34½ 37t 34 37 31¼ 36 30 34¼ 29 34 29¼ 33 33 36¼ -.. .... . .... -
Oct .... 37½ 38 37 37¾ 35 36¼ 32¼ 34¾ 32 34½ 31¼ 33 36 36½ .. .. -. - ..... -
Nov .... 37½ 39¼ 37 38½ 35 36½ 33 351 32 34¾ 32 32i 36¼ 38½ .. ...... -..... 
Dec .... 38 39 38 39½ 36 38 33 35 32½ 35½ 311 34 as 37 ....... -.. . .... 

1907. No. 3 No.3,white 
Jan .... 38½ 42 39t 42 37 40 33¼ 37¼ 32¾ 38 33½ 37 37 41½ 1.42½ 1. 65 
Feb .... 41½ ~1 41_ 47 39¼ 45 37 41¼ 37¼ 42 37 39 42½ 44t 1. 46 1.67½ 
Mar .... 46½ 47 49 44 45½ 39t 43 39¾ 43 38 41 41 45 1.46 1. 70 

~r . . .. 45¼ 47 46¼ 49½ 43 44½ 41 45t 40 43 39 42 42½ 47½ $1. 50 $1. 75 
ay .... :t 50 45¼ 48 43¼ 47 

441 
48 42 48 41 44 46 49½ 1.65 1. 75 

June ... 50½ 46¼ 49½ 46 50 41 49! 41½ 48 40¼ 44¼ 46¼ 50 1.40 1.70 
July .... 48½ 49½ 47 ~t 45¼ 47½ 41 46 41¼ 46¼ 40 42 47¼ 50 1.30 1.60 
Aug .... 50½ 63 5(ij 45 53 441 54 45 54¼ 41 48 49 56 1.42¼ 1.55 
Sept ... 51 53 52 54½ 49 52 51 56¼ 47 56 48 51 52 56 1. 45 1.60 
Oct .... 50½ 55½ 53 57 44½ 55½ 45 541 39 54½ 46 53 50 58 1.50 1.80 
Nov .... 51 52¼ 50 53½ 45 49 44¼ 49 45 50¼ 45 48 52 53 1.60 1.85 
Dec .... 61½ 54¼ 50 54½ 48 53 46½ 50i 46¼ 53 46 49 52 541 1.55 1.70 

1908. 
Jan .... 53 53½ 53 54½ 51¼ 52½ 48¼ SH 49 52¼ 46½ 49 53¼ 54 1. 55 1. 70 
Feb .... 53 57½ 52½ 56¼ 50¼ 53 48¼ 53i 47½ 53 47 50 53 55¼ 1.55 1. 70 
Mar .... 55 57 56 57¼ 52½ 54 52t 54( 50½ 54½ 49½ 51 54¾ 56 1.45 1.65 

~r . ... 54 54½ 55¼ 56¼ 51 53 51¾ :t 50 53¼ 47 49¼ 65 57 1.50 1.65 
ay .... 53½ 57 56 57 50½ 541 52i 51½ 56 49 51 55 56 1. 47½ 1.62½ 

June ... 521t 56 55½ 57½ 52 54 50 53 48 64½ 48¼ 50½ 55 56 1. 40 1. 67½ 
July .... 53½ 611 67 62 50 60 61 60¼ 47½ 62½ 49 57 55 64 1. 40 1. 55 
Aug .... 50½ 59 50½ 62 48 61¼ 46 50 45 47 46jl 56 47 62 1.45 l.60 
Sept ... 52 53 51 52 50 53 48 50¼ 46 51¼ 46¾ 49¼ 49 53 1.60 1.67¼ 
Oct .... 51 53 50½ 51½ 47 51½ 46¾ 49 45¼ 52 45¾ 471 50½ 52¼ 1.60 1.68f 
Nov .... 61½ 55 51 54 48 52½ 47, 49½ 47 53 46 48 61¼ 53 1.65 1. 75 
Dec .... 62½ 56 53 55 50¼ 52¼ 48 50¼ 48¼ 52} 47½ 50 51 54 1.70 1.75 

a No grade of oats lo Duluth for 1905. 
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DARLEY. 

B arley crop of rountru-s named, 1904-1908. 

Country. 
. 

NQRTTJ AMERICA. 

Untt<>d Sttlh'S . ........ .. . . ...... 

Cano.do.: 
N1•w llrnn~wii-k ...•••..•...• •• 
Ontario •• ..•.• ••.... . •• . •• . ... 
Monltoha .• .•••••.•••• •• •••..•. 
SMkat.ch1•w11n • •• ••• ••. •••••... 
A lbcrta •.• .•• . ...•.. •••• •.•• . •. 
Ot11t~r .. ..• .... .. . .. . •..• . . .. .. 

Tow.l <'onndil •• ..••••••. . •. 

Moxloo ..•• ........... . .• •••• ••.. 

Totnl North .\nwrica .•. ••. 

t: URnl't:. 

A ustrln-1 r urignry: 
Anstrln .• • •..••. . . ... . . • . •• .. •• 
l I 110~1lry prop('r •..••. . ••..• ••• 
C'roat iu-8111 vonla •••.•..•...••• • 
Do:mlo-llt•rzugovinn ••. • .. ••••• 

Total A ustrlu-11 ungnrr ••.• 

Bf')J(ltllll. . . •.••... •...••• . ... •. •• 
B 11lgnrh1. •.•..•• ••. •...•.. . .• . ••• 
] )1•nrunrk •• . •• •••• •••• . ........ .. 
J-'lnl11nd .•. . . •• ••.•• ••••••... . •. . 
1-·run(,'t .. -.. ... .. ............. .. 
c;,,rrnu11l· ........ .... _ ..... .. . ...... 
l 
N 
N 

I nl \' . . .•... ... •• ... . ..•.. •• . •••. 
Ptlwrlnndll .. •... •.• ••...•.... •. 
orwn y ... ... .. ••. . . ..•.. •• ..... 

Roumoolo •• ...•..••.... • ...•.•.. 

Russin: 
H 11&<Jln proJ)('r . ... . .. . ....... .. 
Polnn<l .. . . ... ....... .. .... 
Nortlwro <.:nuCT, .. 110 •• .... ....... 

Totnl nnsslll (EuroJ')l'nn) . • 

1004. 

llwhr/1. 
)J9,7-19,000 

!Wl,000 
2;,, :H2, (KIO 
ll , f.:IO, 000 

1117, 000 
I, 1\5'1, 000 
:1, 000, (KJO 

42. 244. ()()0 

7,3-'>5, 000 

lli9, 348,000 

tlll , Rlli. 000 
4!1, 11 If,, 000 
2. ~8..'), 000 
3, -41.lli, 000 

12'.!, .5 I I. 000 

5, 00:1,000 
12,911,0()0 
21,4i!l, 000 
4. 9111,0CIO 

38,JJN,000 
l Jb, -1<1._l, 000 

• 7, 000, ()(){) 
3, I\OI\, 000 
2, •1!\tl. ()(JO 

1 l,ot\7, 000 
---

200, 70h, 000 
17,705,000 
31,2·1",000 

---
330,717,000 

1005. 1906. ! 1907. 
I 

~ 

JJ111htl1. B1uhtl1. Bu,htll. 
136, bbl, 000 178,916,000 153,597,000 

100, 000 102,000 152,000 
25,030,000 21,. 04B, 000 2'.?, 403,000 
l i ,507, 000 1 " , 0'>, 000 17,281 , 000 

~.!. 000 1.:~.000 1.~3,000 
1,830,000 2, 2'.!il, 000 1,058,000 
3,000, UOO 3, 000.000 3, Htl,000 

45,3-~.ooo 50_. 1120, 000 -45,733.000 . 

fl, fl::!'· 000 i.000,000 7,000.000 

188,661,000 231\ 73ti 000 I ' ' . 206, 330. ooo I 
I 

10, -1r,9. ooo 71\,024,000 78,SM,000 
62, 4f,3, 000 &.l,7-17,000 6.1, ffil!, 000 
2, 86-1. 000 2.75'i, OOO 2,719.000 
3, Zit\, 000 ~. Zih! 000 2,3.,s, ooo 

13!1, 02".! , 000 15 I, 805, ()()() 14tl,740,000 
. ·-- ----

-1.518,000 4. 3-l'l, 000 5, 12!1,000 
11, •tll, 000 12, 008,000 li,7i:.?,000 
10, 5!)6, 000 l!l,!175, 000 21,616,000 
6,318,000 5,000,000 5,000,000 

,10. 8 11 ,000 311, 5:18, 000 43.043. 000 
134, 211 1, 000 142,901,000 lliO, t\50 , 000 

b.000,000 l\,l){)(),()(l() I t! , 000,000 
4, ll l:J, 000 3, 2ti0,000 4 ,Ml.000 
3, •164, 000 3,2112,000 2, 5'17 , 000 

211. 383, 000 33,s:m.ooo 20,0C,2,000 - -= 
• 

27:?. tl!'ll, 000 243, fH{I, 000 277.MO,OOO 
2? .. 3,, 000 2:l, 351,000 25,395,000 ..,, I •• 

43, 4 10, 000 37,306,000 41,200,000 - -
:131,, Klti, 000 3(H, Zill, 000 344,101 , 000 1 

,= ' -
3. 137. 000 I l'TVl6. s 

8 
8 

... ... .. .... ... .... . ... .. 
pain. .............. ........ .. 
wrcko ... . . •• • ••• ♦ •••••••••••• • 

t lnllt•d Kln1<?clom: 
Cln•nt Urlt.&lri -

En1tlo.nd . . ......... ........ . 
Srollund ...... .. ... .. . ... .. • 
l\' all's • .•. .• .•. •••.•••..•• ••• 

lr<'lnnd . . . . . . - . .. . ...... . 
Tolnl Unlh•d Kingdom. . 
Total Europt• ............. . 

AlllA, 

C 

J 

ypr11s .. .. . ... ......... . .. . 

llri~;;~~ -~~~lro: . . .. .......... •. 
l<'ormoon ... . . . . . . .. ... 

•rota! Jnpnne>s11 E mplrf' •. •. 

R IIS.~l11: 
n•ntrlll Aslo. •.... . . ..... .. ... .. 
Slh(1rlll ..... .......• .• ••....... 
Tnu1~,:nucosln a. . . . " . 

'fotnl Rus..,ln (Ash\tlc) .. .•. 

Tott\! Asln ... . ... ........ . . 
. 

3, WZ,000 3,tiiU,000 4 ,R4!!,000 
53. l>tlO, 000 •15,917,UOO 01,185.00U 53,!\'IS,000 
13 , 452.000 12.~ls,000 14.328,000 13, f>..")3, 000 

-· 

48, !ill , 000 48,778, 000 51,613,000 61,920,000 
7, 408.000 ~.257,000 7.R03.000 7, 400,000 
3,077,000 2,00ti, 000 3, I ltl, 000 2,81-1,000 
5, 478, 000 7, lb!, OCIO 7,211, 000 6,03 1,000 ! 

' 
64, n4. ooo 67,122,000 1\9, 1173, 000 69, 201. ooo I 

-
007,2\lu,OOO f 839, 8-1 1, 000 8li'I, 11)3, 000 004, 047, 000 

- - - =I, 

3, 122,000 2,080,000 2, 778,000 2. {l(",3,000 

- ' - - - - -
80, 70◄,000 77, 473,000 83,008,000 00,544,000 

68, ()()() 50,000 49,000 60,000 
·--

80,11.'>2,000 77,523,000 8t0 l7,000 oo.69~.ooo .... -- ., - ·- -
4,967,000 2, 2tl2,000 3, 146,000 2,614,000 

4,268,000 4,0t\6,000 6, 136,000 4,31)5,000 
8,000 20,000 13,000 4,000 

-- -
(I, 538,000 8, 130,000 7,763,000 9,346,000 

-
90~512.ooo_ r = 88,1133.000 . 

:·-~ 

{M, 558,000 102,903,000 

a lnC'lndC's CbC'rooruorsk only. 

1008. 

Buahrl6. 
166,7511,000 

S-1,000 
21, i00,000 
1 i, li32, 000 
2,014,000 
4,00.3, 000 
2,716,000 

48. :!36,000 

i,000,000 

2'.!1, 992,000 

69,420,000 
5ti, 324,000 

2,5:?6,000 
2,389, 000 

1so. ,;,is, ooo 
4,500,000 
8.li00,000 

20,000,000 
ti.U00.000 

40,;,s:i,000 
140 ,~l,000 

1(, 000,000 
4,500,000 
3 ,0:!S, 000 

12,1'73,000 

297, 4&4,000 
23,700,000 
41,,z~.ooo 

367, 4tH.OOO -
,f ,000.000 

(,!l,5%.000 
15, !i20,, 000 

46,3..53,000 
7,410,000 
2,61-2,000 
7, 134,000 

fl3, 579,000 

899,349,000 

3. 100.000 
= -

87,016,000 
50,000 

87,005,000 -
,f , 346,000 
6, 103,000 

11,000 
-

10,461,000 - -

101,600,000 
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B arley crop of countries named, 1904-1908-Continued. 

Country. 1904. 1905. 1906. 1907. 1908. 

AFRICA. Btl,$hels. BV,8hels. Bushels. Bushels. Bushels. 

.Algeria ............•..•.......... 36,125,000 27,330,000 47,600,000 41,543,000 35,000,000 

Cape o{ Good Hope .............. 949, 000 900,000 900,000 900,000 900,000 

Natal. ....................... · ... 6,000 7,000 6,000 6,000 6,000 

Sudan (Anglo-Egyptian) ..•.... . 251,000 327,000 334,000 300,000 300,000 

Tunis ................... - .. - - ... 14,816, 000 7, 119,000 7,863,000 9,506,000 4,257,000 

Total Africa ............. .. 62,146,000 35,683,000 56,702,000 52,254,000 40,462,000 

AUSTRALASIA. 

Australia: 
~ueensland .......... . ........ 627,000 342,000 64,000 163,000 67,000 

ew Sou th \Vales .•........... 180,000 275,000 115,000 158,000 78,000 

Victoria ....................... 1,266,000 902,000 1,096,0PO 1,295,000 1,093,000 

South Australia ..........•.... 503, 000 358,000 622,000 507,000 585,000 

Western Australia ...... . ...... 55, 000 39,000 51,000 50,000 78,000 

Tasmania •........•.. •........ 219,000 168,000 97,000 146,000 154,000 

Total Australia ............ 2,740,000 2,084,000 1,945,000 2,319,000 2,055,000 

New Zealand •................... 1, 197, 000 1, 164,000 1,056,000 1,068,000 1,200,000 

Total Australasia .......... 3,937,000 3,248,000 3,001,000 3, 387,000 3,255,000 

Grand total ................ 1, 175,784, 000 1,181,418,000 1,296,944,000 1,272,170,000 1,266,684,000 

A verage yield of barley in countries named, bushels per acre, 1888-19(J7 

• United 
Russia, Ger- Hung~ 

United 

Year. States.a Euro- many.b 
Austria.b proper. France.a King-

p ean.b dom.a 
• 

Average (1888 to 1897) ... : 23. 2 12. 6 27. 6 20.2 20.3 21.5 34. 4 

1898 ............................ 21. 6 14. 9 32.2 22.0 23.6 23.3 37.4 

1899 .•.................... - -... · 26.5 10.9 33. 8 24. 9 i4.0 22.7 36. 8 

1900 .............. - -...... · · ... · 20.4 11. 5 23. 4 20.2 20.9 21.8 32. 7 

1901 ............................ 25.6 11. 2 33.2 22.4 20.0 21. l 32. 7 

1902 ... ............... .......... 29.0 15. G 35.0 24. 6 24. 7 24. 6 37. 0 

1903 .. ........ ............ - -.... 26.4 16.5 36.3 24. 8 25.1 25.2 33. 4 

1904 ...................... · · ... · 27. 2 14. 4 33. 7 22. 8 19. 8 22. 0 32.3 

1905 ............................ 26. 8 14. 3 33. 2 24. 0 24.5 23.4 35.9 

1906 .. ··············: ........... 28.3 14. 1 35.2 26.1 26. 8 20. 8 36. 2 

1907 ............................ 23.8 14. 2 38.2 27.3 29. 7 24.4 36.8 

Average (1898 to 1907) .... 25.5 13. 7 34. 4 23. 9 23.8 22. 9 34.9 

a Winchester bushels. I> Bushels of 48 pounds. 
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Condition of the barley crop in the United States on the first of months named, 1888-1908. 

Au- When 
Au- When 

Year. June. July. ha.r- Year. June. July. har-gust. vested. gust. vested. 

P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. 
1888 .••.............. 88.8 91.0 89.4 86.9 1899 ••........••••.. 91.4 92.0 93.6 86. 7 
1889 ..•..•........... 95.6 91.9 90.6 88.9 1900 .•....••........ 86.2 76.3 71.6 70.7 
1890 ................. 86.4 88.3 82.8 78.6 1901 ........••...... 98.8 91. 3 86.9 85.8 
1891 ................. 90.3 90.9 93.8 94.3 1902 ................ 93.6 93. 7 90.2 89.7 
1892 ................. 92. 1 92.0 91. 1 87.4 1903 ..•............. 91.5 86.8 83.4 82.l 
1893 ..•.............. 88.3 88.8 84.6 83.8 1904 ................ 90.5 88.5 88.1 87.4 
1894 ......•.......... 82.2 76.8 69.8 71.5 1905 ................ 93.7 91.5 89.5 87.8 
1895 ................. 90.3 91.9 87.2 87.6 1906 ....•........... 93.5 92.5 90.3 89. 4 
1896 ................. 98.0 88.1 82.9 83.1 1907 ................ 84.9 84.4 84.5 78.5 
1897 ................. 87.4 88.5 87.5 86.4 1908 .•••.... •...•... 89. 7 86.2 83.1 81.2 
1898 ................. 78.8 85. 7 79.3 79.2 

' 

Acreage, production, value, pr-ices, exports, etc., of barl,ey in the United States, 1849-1908. 

Av-
Chicago cash:Jcrice per 

bushel, o. 2. 
Av- erage Domestic Imports, 

erafe 
farm Farm May of eiorts, fiscal 

Year. Acreage. yie d Produc- price value December. following cal year 
per tion. per Deo. 1. year. year begin-

bush- beginning ning acre. el July 1. July 1. 
Deo.1 Low. High . Low. High. 

Acres. BU8h. Bushels. Ou. D ollars. Ots. Ots. Ots. Ots. Bu-shels. B ushel-a. 
1849a ... ..... ---. - --....... 5,167,015 . .. . . . .. .. -.......... . ..... . .... -. . ..... . ..... . ............... . ....... -.. 
1859 a ... . ....... -.... ...... -.. 15,825,898 . --... - .. .. .. .......... . ...... - .. -.. -. . ..... . .. -... . ........... -... -. -....... - ..... 
1866 .... 492,532 22.9 11,283,807 70.2 7,916,342 59 70 85 10() ................ - .. 3,247,250 
1867 .... 1,131,217 22.7 25,727,000 70. 1 18,027,746 150 180 227 250 9,810 3,783,966 
1868 .... 937,498 24.4 22,896,100 109.0 24,948,127 140 170 149 175 59,077 5,069,880 
1869 •... 1,025,795 • 27.9 28,652,200 70.8 20,298,164 74 85 50 62 255,490 6,727,597 
1870 .... 1,108,924 23.7 26,295,400 79.1 20,792,213 68 80 72 95 340,093 4,866,700 
1871 .•.. 1,113, 735 24.0 26,718,500 75.8 20,264,015 55½ 64 55 71 86,891 5,565,591 
1872 .•.. 1,397,082 19.2 26,846,400 68.6 18,415,839 60 70 71 85 482,410 4,244,751 
1873 • • .. 1,387,106 23.1 32,044,491 86.7 27,794,229 132 158 130 155 320,399 4,891,189 
1874 . •.. 1,580,626 20.6 32,552,500 86.0 27,997,824 120 129¼ 115 137 91,118 6,255,063 
1875 ••.. 1,789,902 20.6 36,908,600 74.1 27,367,522 81 88 62¼ 72¼ 317,781 10,285,957 
1876 .... 1,766,511 21.9 38,710,500 63.0 24,402,691 63:l 68½ 80 85 1, 186,129 6,702,965 
1877 .... 1,614,654 21. 3 34,441,400 62.8 21,629,130 56¼ 64 46½ 52½ 3,921,501 6,764,228 
1878 .... 1,790,400 23.6 42,245,630 57.9 24,454,301 91 100 64 73 715,536 5,720,979 
1879 .... 1,680,700 24.0 40,283,100 58.9 23,714,444 86 92 75 80 1,128,923 7,135,258 
1880 •••. 1,843,329 24.5 45,165,346 66.6 30,090,742 100 120 95 105 . 885,246 9,528,616 
1881. •. . 1,967,510 20.9 41,161,330 82.3 33,862,513 101 107 100 100 205,930 12,182,722 
1882 .... 2,272,103 21.5 48,953,926 62.9 30,768,015 79 82 80 80 433,005 10,050,687 
1883 .•.. 2,379,009 21.1 50,136,097 58. 7 29,420,423 62 67 65 74 724,955 8,596,122 
1884 •... 2,608,818 23.5 61,203,000 48. 7 29,779, 170 53 58 65 65 629,130 9,986,507 
1885 ••.• 2,729,359 21.4 58,360,000 56.3 32,867,696 62 65 58 60 252,183 10,197,115 
1886 .•.. 2,652,957 22.4 59,428,000 53.6 31,840,510 51 54 57 57 1,305,300 10,355,59-1 
1887 .•.. 2,901,953 19.6 56,812,000 51.9 29,464,390 80 80 69 77 550,884 10,831,461 
1888 .•.. 2,996,382 21. 3. 63,884,000 59.0 37,672,032 . . -... -.. - -. . . -- .. - ....... 1,440,321 11,368,414 
1889 • • .. 3,220,834 24.3 78,332,976 41.6 32,614, 271 58 68 . . . . . . -..... 1,408,311 11,332,545 
1890 •... 3,135,302 21. 4 67,168,344 62.7 42,140, 502 ..... -.... - .. -- .. - . ..... -. .. .. .. - 973,062 5,078, 733 
1891. .. . 3,352,579 25.9 86,839,153 52.4 45,470,342 ..... -. - . - .. - .. ........ - -.... -- 2,800,075 3,146,328 
1892 .•. . 3,400,361 23.6 80,096,762 47.5 38,026,062 65 67 65 65 3,035,267 1,970,129 
1893 .•.. 3,220,371 21. 7 69,869,495 41.1 28,729,386 52 54 55 60 5,219,405 791,061 
1894 •... 3,170,602 19.4 61,400,465 44.2 27,134,127 63t") 55¼ 51 52 1,563,754 2,116,816 

(b) 
7,680,331 837,384 1895 •• • • 3,299,973 26.4 87,072,744 33.7 29,312,413 33 40 25 36 

1896 • • •. 2,950,539 23.6 69,695,223 32.3 22,491,241 22 37 24½ 35 20,030,301 1,271,787 
1897 ••.• 2,719,116 24.5 66,685,127 37. 7 25,142,139 25½ 42 36 53 11,237,077 124,804 
1898 ••.. 2,583,126 21. 6 55,792,257 41.3 23,064,359 40 50¼ 36 4.2 2,267, 4.03 110,475 
1899 ••.. 2,878,229 25.5 73,381,563 4.0.3 29,594,254 35 45 36 44 23,661,662 189,757 

1900 • • .. 2,894,282 20.4 58,925,833 40.8 24,075,271 37 61 37 57 6,293,207 171,004 
1901. • .. 4,295, 744 25.6 109, 932, 924 45.2 49,705,163 56 63 64 72 8,714,268 57,406 
1902 ••.. 4,661,063 29.0 134,954,023 45.9 61,898,634 36 70 48 56 8,429,141 56,462 
1903 • • .. 4,993,137 26.4 131,861,391 45.6 60,166,313 42 61½ 38 59 10,881,627 90, 708 
1904 ••.. 6,145,878 27.2 139,748,958 42.0 58,651,807 38 52 40 50 10,661,655 81,020 

1905 .•.. 5,095,528 26.8 136,651,020 40.3 55,047,166 37 53 42 55¼ 17,729,360 18,049 
1906 .•.. 6,323,757 28.3 178,916,484 41.5 74,235,997 44 56 66 85 8,238,842 38,319 
1907 •... 6,448,000 23.8 153,597, 000 66.6 102,290, 000 78 102 60 75 4,349,0i8 199, 741 
1908 •••. 6,646,000 25.1 166,756,000 55.4 92,442,000 57 64½ . . . . .. .. -..... - ......... -- ... ............ 

a Census figu res. 1> Prices fro1n 1895 on are for No. 3 grade. 
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.A. verage yield per acre of barley in the United States. 

10-year averages. 

State, Territory, or Division. 
1876-,1886-

1899. 1900. 1901. 1902. 1903. 1904. 1905. 1906. 1907. 1908. 
1866- 1896-
1875. 1885. 1895. 1905. 

----------- ---- ---- ----
Bu. Bu. Bu. Bu. 

Maine . ...................... 19.8 21.2 24.2 28.8 
New Hampshire ............ 24.8121.8 23.4 22.7 
Vermont .................... 24.8 25.4 26.0 31.2 
Massachusetts ............... 22.7 23.2 23.0 29.0 
Rhode Island ............... 24.1 21.9 . . . . . . --.. 
New York .................. 22.0 23.0 21.0 24.1 
Pennsylvania ............... 21.5 22.3 19.6 20.8 
M~l~d ................... 20.9 -.. -. 22.6 24.7 
V1rguua ..................... 16.3 15.7 18.4 24.1 
Ohio ........................ 22.8 22.7 24.7 26.7 

Indiana ............... ...... 21.9 22.7 20.9 24.6 
ID.in . 23.1 21.2 22.2 26.9 01S .................. • ... 
Mi~ge.l?-·· .................. 22.1 24.0 21.5 24.5 
W1sconsw ................ ... 26.4 24.5 25.2 28.9 
Minnesota .......... . . . ..... 25.5 25.9 24.5 26.4 

Iowa ........................ 25.2 22.6 22.6 25.6 
Missouri. ................... 22.9 19. 7 20.8 19.8 
North Dakota .............. ...... ----- 22.0 23.5 
South Dakota ...... . ........ ... - . . - . .. 17.2 25.0 
Nebraska. ................... 27.8 20.1 19.7 24.1 

Kansas .......... .. ... . ..... 24.5 19. 2 18.6 19.6 
Kentucky ................... 19.6 22.3 'M.O 21. 2 
Tennessee ................... 19.5 14.9 15.8 17.3 
Texas ....................... 25.1 20.3 15.4 21.4 
0 k.lahome. .................. -.... . .. -- .. -. -. 28.2 

Montane. .................... .... . 29.9 27.3 35.2 
Wfcom.lng ................... I ••••• 28.0 
Co orado .................... ..... 22.6 26.9 29.5 
New Mexico ................ -.... 19.6 22.1 26.2 
Arizona ..................... -.... 19.2 22.2 32.9 

I 
Utah ........................ I ••••• 22.3 26.5 34.4 
Nevada ..................... 27.6 22.5 26.8 34.4 
Idaho ............................ 28.2 26.5 35. 1 
Washington ...................... 30.4 30.3 37.9 
Oregon.... ..... ............. 29.1 27.0 25.7 29.6 
California................... 23. 4 20.6 21.2 22.0 

--------
United States ............. 22.9 22. 4 22. 6 25.1 

-------
Division:a I 

North Atlantic ............ 21.9 23.0 21.3 24.8 
South Atlantic ............ 1 17.0 14. 7 19. 4 24.2 
N.CentralE.ofMiss.R ... 23.6 23.6 24.4 28.5 
N. Central W. of Miss. R .. 25.3 22.6 22.4 25.2 
South Central ........ ~ .... 2().0 20.8 19.5 25.8 
Far Western .............. 23.7 21.2 22.1 24.8 

Bu. Bu. Bu. Bu. Bu. 
29.0 27.4 27.5 29.4 29.9 
25.0 22.7 21.5 21.2 19.8 
31.01 29.1 29.6 29.7 29.2 
30.0 25.8 

Bu. Bu. Bu. 
32.7 29.0 31.5 
20. 7 20.8 21.4 
33.1 31.5 32.8 

Bu. 
28.0 
24.0 
28.5 

Bu. 
28. 
24. 
33. 

0 
0 
0 

29.01 28. 0 -. -... -.. -. . .... . ... - -..... ..... . .... . . . . . 

24.0 22.0 14.0 28.5 
21.0 19.0 17.2 21.0 
18.0 20.0 18.0 27.0 
14.3 22.0 24.9 18.3 
28.0 27.0 24.9 32.3 

25.0 24.6 25.4 28.0 
29.0 25.6 24.5 28.6 
24.0 23.9 22.8 28.6 
30.0 25.5 27.2 33.8 
25.0 22.4 25.8 28.6 

26.0 26.4 23.6 26.3 
18.0 20.8 16.5 25.0 
24.0 8.2 28.2 31. 6 
23.0 14.3 22.4 29.2 
26.0 17.6 16.0 31.1 

17.0 21.5 15.9 16.0 
21.0 28.6 19.4 25.9 
11.0 14. 7 16.8 16.0 
18.0 24.6 13.5 21.3 
28.0 27.0 22.0 36.0 

35.0 38.8 39.0 37.0 
20.0 32.0 32.5 24. 4 
28.0 24.8 28.7 26.3 
32.0 29.0 31. 7 16.1 
20.0 30.0 28.7 25.2 

33.0 36.5 35.0 32.l 
33.0 33.0 33.0 34.3 
36.0 32.8 40.2 46.3 
35.0 33.4 43.5 43. 7 
28.0 28.9 30.6 31.9 
26.0 16.7 26.0 26.0 
- ------
25.5 20. 4, 25.6 29.0 

24.8 22.8 16.3 28.] 
16.2 21. 0 22. 5 21.5 
29.0 25. 4 26. 7 33.1 
23.9 2().3 24.1 28.2 
16. 4 22.2 19.6 31. 4 
26.7 18.3 28.6 28.7 

26.6 26.8 25.7 
21.3 22.6 25.0 
25.9 21.8 31.0 
24.4 24. 7 28.0 
23.3 27.5 26.2 

22.8 29.2 28.0 
28.2 27.l 30.0 
25.2 24.1 27.0 
27. 7 30.0 29.9 
25.3 28.4 27.0 

23.4 27.8 26.0 
18.3 20.3 23.0 
21.6 28.1 28.0 
31. 4 28.0 30.0 
26.6 27.4 27.5 

31.9 21.6 22.0 
21.4 20.6 24.0 
20.6 22.0 21. 6 
24.4 31.0 24.0 
26.9 30.1 26.0 

40.2 29.9 33.0 
21.3 30.1 31. 7 
38.3 37.1 33.0 
23.1 23.6 21.0 
32.8 33.6 44.0 

37.5 38.3 37.0 
34.6 35.9 34.0 
34.4 37.4 40.0 
37.9 34.8 40.0 
33.2 28.7 31.0 
25.7 22.7 21.5 

--
26. 4[ 27. 2 26.8 

=1 
26.6 27.4 27.2 
25. o· 23. 1 29.1 
27.2 29. 4 29.6 
25.3127.8 27.2 
25. 7 29.5 25.2 
28. 01 25.1 25.2 

26.3 25.0 
25.0 25.5 
31.0 33.0 
28.6 29.0 
30.0 28.0 

29.4 20.5 
30.0 28.0 
26.1 22.0 
30.7 23.0 

26. 
26. 
30. 

0 
0 
0 

28.0 
27.5 

23.0 
28.5 
25.5 
30.0 

28.01 22.5 25.0 

27.0 28.3 25.5 
24.2 23.0 23.0 
25.8 18.3 19.5 
29.0 23.0 26.5 
28.0 20.8 23.5 

23.5 12.0 16.0 
26.0 25.0 25.0 
23.0 20.0 25.0 
24.5 17.0 24.0 
29.8 18.7 23.0 

33.0 38.0 35.0 
31.4 32.0 35.0 
41.0 40.0 33.0 
27.0 26.0 42.0 
42.2 35.5 38.0 

44.0 39.0 45.0 
36.8 40.0 30. 0 
41.0 44.6 41.0 
36.5 40.5 30.5 
35.0 42.0 29.0 
27.2 28.9 23.5 
-----
28.3 23.8 25.1 --------
27.2 2-5.7 27.0 
29.5 30.3 28.5 
30.3 23.J 29.5 
27.4 21.1 23.7 
28.3 18.7 23.2 
29.1 31.9 26.l 

a See note a, page 599. 
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Average farm value per acre of barley in the United States December 1. 

10-year averages. 
State, Terri-
tory, or Divi- 1899. 1900. 190). 1902. 1903. 1904. 1905. 1906. 1907. 1908. 

slon. 1866- 1876- 1886- 1896-
1875. 1885. 1895. 1905. 

Doll.a . Dollt. Doll" . Doll.a. Doll.a . Doll.a . Doll.a. Doll$ . Doll.a. Doll.a. Dolls . Dolls . Dolu. Dolu. 
Maino ......... 16.24 16. 11 16.21 17.86 17.11 16.99 18.43 19.99 21. 23 23.22 19.72 20.48 21.881 22.62 
N. llampshire. 22.32 16.79 16.15 15. 66 16.25 15.21 17.20 15.90 16.63 15.53 15.18 13. 70 19. 001 19. 00 
Vermont ...... 23.06 19. 81 16.38 16. 85 16.12 15. 13 19.54 18.12 17.52 21.85 21.18 20.34 21. 36 23. 07 
Massachusetts. 22.25 19. 26 16. 79 18.85 20.40 17.80 ... --. - ..... - .. - -.. -. - . -- - -... - - . -- . - - - . . . . - -... -
Rhode Island . 22.90 18.62 18.54 18.18 20.30 21.56 ...... . ..... . ... -. . - . . . . . . -. -- -. - . -- ...... i---- --
New York .... 19.58 17.25 14.07 12.29 12.00 11. 22 7.84 15.68 14.63 15. 28 13. 88 14.47 20. 00 18.19 
Pennsylvania. 19.14 17.62 11.37 10.40 10.29 9.50 10.15 11. 34 11.93 12.66 13. 75 13.75 17.89 16.33 
Maryland ..... 16.72 20.90 11. 75 13.09 6.84 9.00 9.36 13.23 12. 95 13.95 14.88 14.57 20.00 20.00 
Virginia ....... 11. 74 12. 72 11. 04 13.26 5. 43 9.00 11. 70 9.88 13.91 15.07 15.40 16.02 18.00 19.33 
OhJo .......... 19.15 16.57 13.83 12.28 12.60 11. 61 12.70 15.83 11.65 14. 30 11. 79 13.80 19.61 17.60 

Indiana ....... 18.40 16.80 11.29 11.07 11. 25 11.56 12.95 12.88 11.40 14.02 12.60 15.29 13.78 15.00 
1lhno1s ........ 16.17 13.14 11.32 11. 57 13.63 12.03 12.99 12.58 12.41 11. 65 12.60 12. 60 16.08 18.63 
Michigan ...... 18.78 16.56 12.04 11. 76 11. 52 11.23 )2. 31 14.87 13.10 13.25 12.69 12. 79 14. 74 15. 81 
Wisconsin ..... 19.80 14.21 12. 35 11. 85 12.00 11. 22 13. 87 15.55 13.30 12. 90 12.26 13.82 17. 25 17. 40 
Minnesota ..... 15.56 12. 43 10.29 8. 71 7.75 8.51 11.61 10.58 9.36 9.09 8.64 9.80 15.08 12. 25 

Iowa .......... 14. 87 10.17 9.27 8.45 8.06 9. 77 11.09 9.47 8. 42i 10. 01 7.80 9.00 15.30 13. 77 
Missouri ...... 19.46 13.00 10.19 9. ll 7.56 9.36 9.08 13.75 9. 88 12. 59 10.12 11. 62 13.00 14. 50 
N. Dakota .... ...... -..... 7.92 7.52 7. 92 2.87 11.28 11.38 7. 78 7.87 8.40 8. 51 10.61 8.07 
S. Dakota ..... ..... - ..... - 6.19 7.50 6.67 4. 43 9.41 11.10 10.36 8.96 8. 70 9.28 14. 03 12. 45 
Nebraska ..... 17.24 7.44 7.49 7.23 7.80 5.81 6.56 10.26 8. 78 8.49 8.52 8.68 10.40 10.81 

Kansas ........ 15.92 8.45 7.81 6.27 4.59 7. 10 7.15 6.08 10.85 7.99 7.04 7.76 6. 48 8.64 
Kentucky ..... 18.03 16.50 12.41l 11.02 9.03 15.73 13. 77 14.50 13.48 13.39 10.56 14.30 19.00 )8.00 
Tennessee ..... ]6. 38 ll. 18 9. 16 10.38 7.04 9.11 11. 76 9.76 13.39 14.08 12.31 13.80 14. 001 )8. 00 
Texas ......... 24.60 14.82 9. 70 13. 91 11.88 17.71 11.88 15.34 17.08 22.63 15.84 14. 95 12. 50 ]8. 75 
Oklahoma ..... . . . -.. . ... - - - ... -.. 12.13 11.20 8.64 10. 78 15.12 11.84 12.04 10.40 9.83 9.34 13.33 

Montana ...... ....... 23.32 15.83 19.01 17.85 18.62 22.23 18.87 23.32 18.54 18.48 )8. 48 23. 53, 21. 56 
Wl<omlng ..... --. --- .... -- ...... 18. 48 )2.60 17.60 21.12 18.30 15.34 17.16 18. 70 20.10 21. 75 22. 75 
Co orado ...... . --- . - 18.53 16. 41 15.93 15.40 12. 40 18.08 15.78 23.36 21.15 17.49 22.14 24.00 21.46 
New Mexico .. ...... 16.46 14. 14 17.29 19.52 17.98 20.61 1].43 14. 78 21.24 14.49 ]7.01 ]8.00 33.00 
Arizona ....... ....... 14.59 14.43 26.65 12. 40 19.20 19.52 22.93 23.62 31.25 35.64 32.07 27.69 32.31 

Utah .......... ----.. 13.83 14.04 17.89 17.16 20.07 18.55 18.94 22.13 21.83 19.6) 23.76 22.64 24.33 
Nevada ....... 35.48 20.25 17. 15 25.80 19.80 19.14 23.10 27.44 29.41 25.85 23.80 25.39 33.14 23.12 
Idaho ......... . -. -.. 21. 15 14.04 ]6.85 Ht 10 ]6.40 21.31 24.54 17.89 23.56 19. '.!0 20.50 25.82 2].73 
Washington ... ..... -. - 17.02 15.15 16.68 15.40 13.03 17.83 20.10 18.95 17.05 18.80 17.89 23.49 17.69 

Oref,on ........ 18.62 ]6. 47 12.34 14.80 14.00 12.14 14. ro 16.59 19.59 16.93 16.12 18.20 23.93 17. 11 
Cali omio ..... 20.83 14.01 11.24 11. 88 13.00 7. 18 10.66 16.38 J5.68 13.62 12.68 14.69 22.54 17.39 

United States 18.09 13.84 11.03 10.34 10.28 8.32 11. 57 13.28 12.05 11.40 10.80 )1. 74 15.86 13. 91 
. 

Division: a 
N. Atlantic .. 19.43 17.34 14. 14 ]2. 97 12.72 11.93 9.66 15.88 15.lb 16.27 15.04 1,5. 44 20.15 19.01 
S. Atlantic .. 15.38 13.38 11.31 13.12 6.14 9. 4/i 10.87 11.12 13.55 14.66 15.21 15.47 18.57 19.49 
N. Central 

E. of Miss. 
River ..... 18.20 14.92 12.30 11.88 12.04 11.29 13.66 15.36 13.13 12.96 12.28 13. 71 17.09 17.32 

N. Central 
W.o!Miss. 

8.89 9.24 12.98 11.45 River ..... 15. 66 10. JO 9. 12 8. 16 7.37 7.31 10.68 10.31 9.04 8.36 
S. Central . .. 18.38 15.43 10.82 12.31 9.43 14.27 ll.23 14.80 13.15 14.58 11. 72 11.23 9.99 14. 18 
Far Western 21.26 14.46 11. 74 13.17 13.26 7.91 12.27 17.11 16.61 14.81 14.14 15.61 22.97 18. 14 

a See note a, po~c 599. 
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Acreage, production, and value of barley in the United States in 1908. 

State Territory, Acreage. Produc-- Farm value State, Territory, Acreage. Produc,- Farm value 
or Division. tion. Dec. 1. or Division. tion. Dec. 1. 

.Acres. B u.8hels. Dollar8 . .Acres. Bt1,8hel8. D ollar8. 

Maine ........... 8,000 224,000 181,000 Montana ....... 25,000 875,000 534,000 
New Hampshire. 2,000 48,000 38,000 Wyoming ...... 4,000 140,000 91,000 
Vermont ........ 14,000 462,000 323, 000 
New York ... ... 77,000 2,002,000 1,401,000 Colorado ....... 24,000 792,000 515,000 
Pennsylvania ... 9,000 234,000 147,000 New Mexico .... 1,000 42,000 33,000 

Arizona ........ 29,000 1,102,000 937,000 
Maryland ....... 1,000 30,000 20,000 Utah ........... 12, 000 540,000 292,000 
Virginia ......... 3,000 84,000 58,000 Nevada ........ 8,000 240,000 185,000 
Ohio ............ 30,000 825,000 528,000 I 
Indiana ......... 9,000 207,000 135,000 I daho .......... 52,000 2,132, 000 1,130,000 
llimo1s .......... 30,000 855,000 556,000 Washington .... 170,000 5,185,000 3,007,000 

Oregon ......... 62,000 1,798,000 1,061,000 
Michigan ........ 70,000 1,785,000 1,107,000 California ...... 1,082,000 25,427,000 18,816,000 
Wisconsin ....... 825,000 24,750,000 14,355,000 
Minnesota ....... 1,300,000 32,500,000 15,925,000 United States 6,646,000 166,756,000 92,442,000 
Iowa ............ 500,000 13,500,000 6,885,000 
Missouri. ....... 2,000 46,000 29,000 Division: a 

N. Atlantic ... 110, 000 2,970,000 2,090,000 
North Dakota ... 940,000 18,330,000 8,432,000 S. Atlantic ... 4,000 114,000 78,000 
South Dakota ... 928,000 24,592,000 11,55&,000 N. Central 
Nebraska ....... 118,000 2,773,000 1,276,000 E. of Miss. 
Kansas ......... 275,000 4,400,000 2,376,000 River ....... 964,000 28,422,000 16,681,000 

Kentucky ••••••• 1, 000 25, 000 18, 000 N. Central 
W. of Miss. 

Tennessee. •••••• 1,000 25,000 18, 000 River ...... 4,063,000 96,141,000 46,481,000 
Texas .... ••••• .. 4,000 96,000 75,000 S. Central .... 36,000 836,000 511,000 
Oklahoma •.••.. 30,000 690,000 400,000 Far Western. 1,469,000 38,273,000 26,601,000 

a See note a, page 59Q • 

• 



Average farm price of barley per bushel in the United Statts. 

Price December 1, bydecados. Price Dec:ember 11 by years. 

State, Territory. orDiraion. 
1S66- 1676-- lS86- 1596- 1899. 1900. 1901. 190'.?. 1903. 1904. 190$. 1906. 1907. 1Si5. 15.%5. 11)95. 190.S. 

Maine ........................ c~,. C~- , C~t,. r:mu. Cent,. Ctrm. Cr:nu. Cr:nu. Cent,. emu. Crou. Ccnu. Cmu. 
t,~ 59 62 67 6& ;1 ;1 6ti 65 iS Xew .Hampshire............. 90 n 69 . 69 o-5 l>i 80 75 S-4 75 ;3 64 80 Yermont........... . ......... 93 i8 6.1 54 5~ 52 6o tU 60 00 [>-1 62 ts 

Massachusetts................ 98 ', S3 i3 65 li8 00 .. ... . .. . . . . . . . . . . ....... ......... ...... . ......... . ...... 
Rhode Island . • . . • . . . . . . . . . . 95 S5 76 64 70 ii -....... . . -.... . ........ . . . . . . . . . . . . . . . . . .. . . . -..... . 
Xew York ... . ............... 89 iS 67 51 50 51 50 55 55 67 54 00 so Pennsylvania ................ S9 79 58 so ~9 50 li9 .54 56 5(1 55 55 iO Mary land .................... 80 81 52 53 38 4.5 52 49 50 64 4S 47 00 Virgi. 72 Sl 00 55 38 45 47 54 t.11 5.> 56 62 rua . . .................... .JI 

Ohio ......................... 84 73 56 46 4.5 43 51 4..q ;,o S:? .l,j 46 70 
Indiana ...................... 84 74 54 45 45 47 51 46 [,() 4S 45 5~ 67 Illinois ....................... 70 62 51 43 • 47 4i S3 44 44 43 42 42 67 Y_i~hi~ .................... 8.5 69 5(l 48 

\ 

48 47 54 52 .,, 
&3 -li ~ 67 · ;,_ 

1'\ ISCOllSlD. •••.••••••••••••••• 75 58 49 41 40 44 51 46 ,lo 43 41 45 7,5 
Minnesota .................... 61 ,i,8 42 33 31 38 45 37 3i 32 3'.? ! 35 67 

! 
Iowa ......................... 59 45 41 33 31 37 47 36 36 36 30 35 00 ~- .................... 85 ti() 49 46 42 4.5 55 55 64 ti~ 44 ·48 s; X orth D ak:ota. . . . . . . . . . . . . . . . . ...... . ... --- 3ti 32 33 3,r, 40 36 36 26 30 33 58 South Dakota ................ ........ , ....... 36 30 29 31 42 38 33 32 29 32 61 X ebraska .................... 62 37 38 30 ' 30 33 41 33 33 31 31 31 50 I 

Kansa.s ..•.................... 00 44 42 3'.? 
-

27 3:-J 4.5 JS 34 37 3'.? 33 54 Kentucky .................... f,tJ 74 ,';2 52 43 55 il .'i(j 63 66 44 55 75 Tennessee .................... 84 75 58 00 I 64 62 iO 61 65 t.>4 57 60 iO 
' Texas ........................ 98 73 ti3 65 00 i2 &! 

_,, 
iO 73 6(l tll 73 ,_ 

Oklahoma .. . . . .............. ---. -.. .. --..... . ... ... 43 40 32 49 .,12 ¥1 40 40 33 50 
Montana .............. . . . . . .. . ... -.. 78 58 54 51 48 j .J2 I 51 58 62 [,6 ,'iO G2 ,\·voming ................... . ....... 66 G3 55 65 I 75 I i2 5i 59 t>4 GS .. . -. - .. -. --. - .... 
Colorado .................. .. ........ ~2 j 61 .r,4 5-5 50 I 63 

I 
00 tll Si 53 54 00 ' New Mexico ... .. ........... ·I· ...... M u-4 tit, 61 02 65 I i1 I G4 90 69 ti3 70 Arizona •.. .••• •.• •. • • •• • •• •• ••... . .. 76 I 65 81 • 62 64 ti8 91 72 I 93 81 ';'U iS 

' 

l~}IJ. Jan.I. 

Cf'1lU. Cr:nu. 
Sl 7i 
l,() 79 
'iO i3 

. . .. . . . . . ....... 

. . . . . . . . ....... 
70 81 
tl.1 iO 
65 5'.? 
~ ~ 
ti-! 72 

6S 64 
65 ti6 
t1~ 00 
68 76 
49 7ti 

51 us 
63 Ill 
4G ti6 
4i i·I 
46 55 

5.j 63 -,, ,_ 7S 
7:J i 4 
7tl il 
5i 50 

61 05 
65 tiO 
tl6 00 
79 ....... 
65 . .. .... 

• 

Price bimonthly, 1908. 

Yar.1. Ynyl. July l. Sepl. 1. I!\, o"° . 1. 

Cniu, Cent,. emu. C mt,. r: tnll. 
':5 S6 89 I.ii 80 
1'3 g.r, 81 81 .~ 
77 l,,5 S!l 85 75 
bi .. - ..... 85 ....... I. ...... 

b9 I 
• ♦• - •• • . . . . . . . . . . . . . . . ...... 

S-1 74 8-4 so cu 
j'~ ~., ,~ i3 67 iO 
.I() 00 li,5 b"2 65 
67 70 iO ll!I iO 
iO 7'.! 70 

I 
64 tJS 

ss 67 67 Ii:.? ti.:! 
; 1 69 b5 6.S t,5 
GS 72 74 61 (H -., ,_ _,, , .. t>4 i1.) 55 
67 00 -•} .,_ 51 4S 

o6 I li6 63 54 51 
tjlj ti8 00 70 G3 
u6 60 48 -IS 44 
6-4 Ill 63 51 47 
5-1 55 50 -lb ,47 

lH ul 59 :io 54 
85 a2 78 so 'i() 
79 ts5 i 5 ,.s iS 
03 75 70 itl iS 
cH ... -.... .. . 61 -18 00 

60 07 59 ' 63 00 
64 138 (ji ' iO tl9 
02 I.ill 64 I 65 05 ' . ...... 79 69 il 81 
Si 8[, 85 i 81> 84 

~ 
0., 
~ 

~ 
t.::l 

~ 
b:I 
0 
0 
~ 

0 
r.::: 

8 
~ 
t,j 

t:::i 
t.::l 
~ 

~ 
H 
~ 
t=:l 
~ 
8 
0 
·1:j 

; 
~ .... 
Q 

~ 
8 
c 
~ 
t.::l 
• 



u 
N, 

ah .•...........•••....•.... 
1vada .............•........ 

I d1 
w 
0 
C 

II.ho ........................ 
asbington. ................. 
oegon ....................... 
Jilornia .................. .. 

United States .......... 

D ivision: G 
North Atlantic •............ 
South .Atlantic ............. 
North Central East of Mis-

sissip&i River ............ 
North entral \Vesto!Mis-

slssip& River ............ 
South ntral. ............. 
Far Westem ............... 

. . -.... 
129 
---... . 
. . . . . -. 

64 
89 

79.0 

88. 7 
90.5 

77.1 

61. 9 
91. 9 
89. 7 

.... 

62 53 52 
90 64 75 
75 53 48 
56 50 44 
61 48 50 
68 53 54 

61. 8 48.8 41.2 

75. 4 66.4 52.3 
91.0 58. 3 54. 2 

63. 2 50.4 41. 7 

44. 7 40. 7 32.4 
74.2 55.5 47.7 
68. 2 53.1 53. 1 

52 55 53 59 59 57 
60 58 70 80 85 72 
46 50 53 53 52 63 
44 39 41 46 50 49 
50 42 49 52 59 59 
50 43 41 63 61 60 

40.3 40. 8 45.2 45.9 45.6 42.0 

61.3 52.3 59.1 56.5 56.9 59.3 
38.0 45.0 48. 4 51.7 54. 3 62.0 

41. 4 44.4 61.2 46. 4 48. 2 44.1 

30.8 36.1 44. 3 36.6 35. 7 32.0 
57.6 64.1 57.2 47.2 51.1 49.4 
49.7 43. 2 42.9 59.7 59.3 58. 9 

o See note a, page 599. 

~ 

53 54 58 54 60 66 
70 69 83 77 90 83 
48 50 58 53 50 56 
47 49 58 58 53 56 
52 52 57 59 64 55 
59 54 78 74 74 71 

-
40.3 41. 5 66. 6 55.4 70.4 66.8 

65.2 56.8 78.4 70.4 78. 7 82.0 
52.3 52.6 61. 3 68.4 62.6 67.0 

41.6 46.3 74. 0 58. 7 75.0 71.5 

30.8 33. 7 61. 5 48.3 70.3 65.0 
46.4 39. 7 53. 4 61. l 53.5 63.9 
66. 2 53.6 72.0 69. 5 67.9 67.0 

• 

60 62 60 
95 90 87 
50 60 49 
55 55 52 
55 56 55 
75 71 69 

65.4 58.1 66.1 

76.5 84. 0 80.1 
67.0 68.3 66. 7 

71. 9 65.0 59. 5 

61. 0 52.1 5L2 
77.9 63.2 52.2 
69.6 68. l 65.9 

55 
75 
54 
55 
56 
70 

53. 7 

67. 0 
66.7 

56.4 

47. 9 
63.4 
67.1 

• 
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Wholesale prices of barley per bushel, 1895-1908. 

Cincinnati. Chicago. St. Louis. Milwaukee. San Fran-
cisco. 

Dat.e. Extra No. 3 No. 3. 
Malting, No. 1 feed 

spring.a medium to Extra No. 3. (per cwt.).b choice. 

Low. High. Low. High. Low. High. Low. High. Low. High. 

Cent&. Cents. Cent8. Cents. Cents. Cents. Cent8. Cents. 
1895 ........................... 58 69 33 56½ ..... -- - .... - -.. -- . - -- - .. --... $0. 65 $0.97½ 
1896 ........ .. ................. 35 36 20 40 ... -.... - - ... --.. -- . -... . ...... - .. • 76¼ • 95 
1897 .......................... . 30 45 22 47 -. --.... - . -..... . . -. -.. . ..... -- . 82½ 1.12½ 
1898 ....................... . . . . 32 64 26½ 63 ... -... - -...... - -... -... . ....... -- • 92½ 1.42½ 
1899 ............ ........ ....... 44 56 34 54 -- .. -... . ...... - ...... -. . .. -... - • 86 I. 47¼ 
1900 ............ - .............. 44} 66 34 62 ... -.. - ... -.. - ..... -- --...... • 67¼ • 76 
1901. .......................... 58 70 36 65 60 67 .. ---.. - ....... • 73¾ • 85 
1902 ........................... 55 74 35 73 48 70 -.. -.... .. ----.. . 80 1.32½ 
1903 ........................... 65 71 42 63 48 67 48 63 • 90 1.22¼ 
1904 ........................... 65 69 35 61 42 65 41 61 . 95 l. 15 

1905. 
January ....................... 52 58 38 50 44 53 43 51 1.16¼ 1. 23! 
February ... ..... ............. 52 58 37 48 45 53 44 50 1. 22¼ 1. 25 
March ......................... 52 58 40 48 45 51 43½ 50 1. 22½ I. 30 
~ril. ......................... 52 58 40 . 49½ 47 48 43¼ 60 1. 22½ 1.30 

ay ........................... 64 58 40 50 .... -.... -. --. - .. 45 50 1. 22¼ 1.35 
June .... ................... ... 54 58 43 60 - . - ... -- ......... - 45 51 I. 27½ 1. 35 
July ........................... 54 58 40 52 --. -.... - ....... - 45 52 1. 10 1.30 
August ........................ 54 58 37½ 50 ........ . ......... 44 52 1. 02½ 1.10 
September .................... 54 68 37½ 52 48 55 42 53½ 1.06 l. l3f 
October ...... ................. 54 58 36½ 53 43 65 43½ 54 1. 10 J. 30 
November .. .................. 54 58 37½ 55 43 56 41 54 1.22; ]. 21; 
December ..................... 64 58 37 53 45 54 44 54 1.22; 1.27¼ 

1906. 
January ....................... 63 68 38½ 65 46 63½ 44 54 .. . . . . . .. ......... 
February ..................... 53 58 38 61 45 62 46 54 . . . . .. . . ....... 
March ......................... 53 58 39 53 45 63½ 43½ 54 ..... -. . ...... 
~rll .......................... 55 60 39 63 C41¼ c42 46 55 . . -..... ......... 

ay ...... ..................... 55 60 42 55½ C46 c47 45 54 . .... -. . .......... 
June .... ........... ...... ..... 55 60 43 58 c47 est 48 56 - .. -.. - ........... 
July ........................... 55 60 40 54 c41 C 45 45½- 55 - - . - ... - .......... 
August ........................ .... ... . ... -.... 38 53 c36 c38 46 54 - - . - .. -. .. ......... 
September .... _ ............... 52 61 38 66 46 57 45 54 -... -... . ....... 
October ................... ~ ... 52 61 40 66 46 68 46 55 . . .. . . .. . .. -..... .. 
November .................... 56 62 42 66 46 58 46 65 . . . -- .. - ........ 
December ..................... 57 62 44 56 49 68½ 49 55 . . . . . . . - ....... 

No. l 

J 

D 

1907. brewing. 
January ....................... 54 60 46 67 50 59 49 57 1. 15 1. 20 
February ...... _ .............. 67 68 48 63 55 67 52½ 65 1. 12¼ l. 20 
11:arch ......................... 67 71 57 75 63 75 63½ 74½ 1. 15 1. 27½ 
~rll .... ... . ............ ...... 69 77 60 74 70 73 66 74½ 1. 20 1,27¼ 

ay ........................... 74 92 66 85 80 80 70 85 1.25 1. 30 
June .......................... 90 92 66 76 66 66 68¼ 79 1. 22¼ l . 27¼ 
July ........................... 90 92 55 75 65 65 62 70 1. 22½ 1. 32¼ 
August ........................ 88 92 65 87 .. ........ . ....... 63! 87 l. 30 1.37½ 
September ..... ............... 88 113 76 100 88 100 83 108 1. 37½ 1.66 
October ................ .. ..... 108 113 70 110 80 115 72 111 1.45 1. 72¼ 
November .................... 108 113 68 95 71 95 80 100 1.62¼ l. 72¼ 
December .......... : .......... 108 113 78 102 84 102 _85 100 1. 60 1.67½ 

Low malting No. 1 feed. 
1908. to fancy. 

January ...................... . 113 116 78 106 84 98 85 106 1.35 1.57½ 
February ..................... 102 115 80 95 82 92 78 95 1. 25 l. 42½ 
March .......... ..... . . ........ 102 110 72 93 . .. . .. .. . . ........ . 75 90 1. 26 1. 42½ 
~rll. ... ...................... 98 110 66 87 . .. . . .. .. .. ......... 68 86 1.32¼ 1.42½ 

ay .......... .. .... ... . ....... . . . . .. . . . ... -... 60 75 . . . .. . . . . ... -.... 64 71 1. 37t 1.50 
June .......................... . .. . . . . . .. . . . -... 49 66 . . . . .. .. . . ........ 50 66 1. 22 1.42½ 

uly ........................... . . .. . . . . .. . . . .. . . 57 74 .. . . . -.. ..... -.. 60 61 l.25 1. 40 
August ........................ 68 70 60 68 . .. . . . .. . .... ... 59 67 1. 25 1.38f 
September ................ .... 67 73 56 67 . . .. .. . . . ....... 56 65½ 1. 25 }. 36¼ 
October ....................... 67 71 53 62 . . .. . . . . ........ 57 66 1.32¼ 1.42½ 
November .. .................. 67 71 54½ 67 60 65 58 '66½ 1. 40 J.47½ 

ecem ber ..................... 67 69 57 64½ . . . . . - - - .. -... 69 65¼ 1. 40 1.45 

a No. 1 !all, 1895 and 1896. b No. 1 brewing. 1895 to 1903. c Feed barley. 
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RYE. 

Rye crop of countries named, 1904-1908. 

Country. 1904. 1905. 1906. 1907. 1908. 

NORTH .A.MERICA. 
Bu.!hels. Bu.!hels. Bu.shels. Bushels. Bushels. 

United States ................... 27,242,000 28,486, 000 33,375,000 31,566,000 31,851,000 

Canada: 
Ontario ...... . ................ 2,065,000 1,769,000 1,369,000 1,116,000 1,062,000 

Manitoba ..................... 130,000 179,000 104,000 86,000 104,000 

0 ther ......................... 800,000 800,000 800,000 371,000 599,000 

Total Canada ............. 2,995,000 2,748,000 2,273,000 1,573,000 1,765,000 

Mexico .......................... 67,000 70,000 70,000 70,000 70,000 

Total North America ..... 30,304,000 31,304,000 35,718,000 33,209,000 33,686,000 

EUROPE. 

Austria-Ilungary: 
91,685,000 98,186,000 99,246,000 86,452,000 113,499, 000 

Austria ........ . .............. 
Hungary proper ............... 43,880,000 50,544,000 51,962,000 39,445,000 45,185,000 

Croatia-Slavonia ............... 2,038,000 2,537,000 1,919,000 2,436,000 3,650,000 

B osnia--Rerzegovina ........... 360,000 374,000 388,000 271,000 295,000 

Total Austria-Hungary ... 137, 963, 000 151,641,000 153, 515, 000 128,604, 000 162,629,000 

Belgium ......................... 21,990,000 21,349,000 20,569,000 23,484,000 20,000,000 

Bulgaria ........................ 7,772,000 7,113,000 7,538,000 3,883,000 6,500,000 

Denmark . . ...................... 16,465,000 19,249,000 18,828,000 15,893,000 18,000, llOO 

Finland . .. ...................... 10,362,000 11,552,000 11, 000,0CO 11,000,000 12,000,000 

France .......................... 52,141,000 58,116,000 50,429,000 55,896,000 51,858,000 

Germany ..... .. .................. 396,075,000 378,204,000 378,948,000 384,150,000 422,692, 000 

I talh ............................ 3,000,000 4,000,000 4,000,000 4,000,000 3,000,000 
Net er lands ..................... 13,517,000 13,742,000 13,938,000 14,483,000 14,500, 000 
Norway .. . ............... . ...... 717,000 982,000 963,000 823,000 869,000 
Roumania ....................... 2,201,000 7,344,000 8,900,000 2,661,000 2,640,000 

Russia: 
Russia p roper ................. 893,205,000 629,671,000 555,698,000 603,257,000 -- - - ----. ---.. 
Poland ........................ 76,606,000 69,088,000 74,100,000 74,127,000 . --- ---. --. -.... 
N ortbem Caucasla ............ 8,170,000 9,933,000 8,877,000 6,807,000 - -----.... --... 

Total Russia, European ... 977, 981, 000 708,692,000 638,675, ooo 1 774,191,000 4783,100,000 

Servi a ........................... 1,031,000 1,103,000 1,560,000 911,000 1,000,000 

Spain ....................... , ... 17,276,000 26,502,000 31,828,000 27,027,000 26,412,000 

Sweden ................. • ........ 20,708,000 24,393,000 25,915,000 21,507,000 26,052,000 

U nlted Kingdom ................ 2,000,000 2,000,000 2,000,000 2,000,000 2,000,000 

Total Europe ............. 1,681,199,000 1,435,982,000 1,368,606,000 11,470,496,000 aJ, 553,252,000 
• 

ASL\. 
Russia: 

Central Asia ................... 1,088,000 690,000 404,000 993,000 --. -... -. --.. -. 
Siberia ........................ 29,360,000 28,043,000 27,752,000 32,931,000 . --.... -- . -. -... 
Transcaucasia b ••••••••...••••• 9,000 17,000 13,000 12,000 --... --- . - . -. -

Total Russia, Asiatic .. . ... 30,457,000 28,750,000 28,169,000 33,936,000 (C) 

Total Asia ................. 30,457,000 28,750,000 28,169,000 33,936,000 - ---.. -..... -.. 

AUSTRALASIA. 

Australia: 
~ueensland ................... 2 000 1,000 1,000 3,000 . -. - ...... ----

ew South Wales ............. sa'ooo 35,000 51,000 50,000 - .. -.. -........ --.. 
Victoria . .................... . . 31;000 32,000 30,000 21,000 . - ........ -...... 
Western A ustralla ............. 4,000 5,000 4,000 5,000 .. .... -. - - .. -..... 
Tasmania ... . ................. 11,000 12,000 8,000 10,000 --.. -- - --.... -... 

Total Australia ............ 131,000 85,000 94,000 89,000 . --. -- .. -..... - .. 

New Zealand .................... 21,000 33,000 65,000 43,000 - --... -...... --... 

Total Australasia .......... 152,000 118,000 159,000 132,000 135,000 

Grand total ............... 1, 74.2, 112,000 11,496,154,000 1,432,652,000 I, 537,773,000 1,587,073,000 

a I ncluding .Asiatic Russia. I> I ncludes Cbernomorsk only. cSee note a. 
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A creage, production, value, prices, and exports of rye in the United States, 1849-1908 . 
• 

Aver-
I Chicago cash price per 

bushel, No. 2. Domestic 
Aver- age e~orts, in• 

age farm I Farm value c uding 
Year. .Acreage. Production . price ?.fay of 

yield Dec. 1. December. following rye flour, 
per , fiscal year per bush- year. acre. el beiinning 

Dec.1. Low. High. Low. High. 
ulyl. 

Acres. Bush. Bttshels. Cents. I Dollars. Cts. Cts. Cts. Ots. Bushel~. 
1849 a ..••• -... -........ - . -. - . - 14,188,813 -. -. --. . -.... --... --- -. -.. - . -..... . .. --- -. - . . . . ----.... -.. 
1859 a ..... - ••• - • - ••• ♦ - . - . -.. - 21,101,380 ...... - .............. - ------ .. -..... - -. --.... . .. .. . .. .. --.............. -
1866 ...... 1,548,033 13.5 20,864,944 82.2 17,149, 716 . --.... .. ..... 142 150 234,971 
1867 ...... 1,68!),175 13.7 23,184,000 100.4 23,280,584 132 157 173 185 564,901 
1868 ...... 1,651,321 13.6 22,504,800 94.9 21,349,190 106½ 118 100 115½ 92,869 
1869 ...... 1,657,584 13.6 22,527,900 77.0 17,341,861 66 77¼ 78 83} 199,450 
1870 ...... 1,176,137 13.2 15,473,600 73.2 11,326,967 67 74 81 91 87,174 
1871 ...... 1,069,531 14.4 15,365,500 71.1 10,927,623 62 ~ 75 93 832,689 
1872 ...... 1,048,654 14.2 14,888,600 67.6 10,071,061 57¼ 68¼ 70 I 611,749 
1873 ...... 1,150,355 13.2 15,142,000 70.3 10,638,258 70 81 91 102 1,923,404 
1874 ...... 1, 116, 716 13.4 14,990,900 77.4 11,610,339 93 99½ 103 107¼ I 267,058 
1875 ...... 1,359,788 13.0 17,722,100 67.1 11,894,223 67 ~ 61¼ 70~ 589,159 
1876 ...... 1,468,374 13.9 20,374,800 61. 4 12,504,970 i~ 70 92! 2.234,856 
1877 ...... 1,412,902 15.0 21,170,100 57.6 12,201,750 m 54 60 4,249,684 
1878 ...... 1,622,700 15.9 25,842,790 52.5 13,566,002 44 47 52 4,877,821 
1879 ...... 1,626,450 14.5 23,639,460 65.6 15,507,431 73¼ 81 73¼ 85 2,943,894 
1880 ...... 1,767,619 13.9 24,540,829 75.6 18,564,560 82 91½ 115 118 1,955,155 
1881. ..... 1,789.100 11. 6 20,704,950 93.3 19,327,415 96¼ 08 77 83 1,003,609 
1882 ...... 2,227,894 13.4 29,960,037 61. 6 18,439,194 57 58½ G2 67 2,206,212 
1883 ...... 2,314,754 12.1 28,058.582 58.1 16,300,503 66½ 60 60½ 62½ 6,247,590 
1884 ...... 2,343,963 12.2 28,640,000 51. 9 14,857,040 51 52 68 73 2,974,390 
1886 ...... 2,129,301 10.2 21,756,000 57.0 12,694,820 58½ 61 58 61 216,699 
1886 ...... 2,129,918 11. 5 24,489,000 53.8 13,181,330 53 54½ 54} 56½ 3i7,302 
1887 ...... 2,053,447 10.1 20,693,000 54.5 11,283,140 55½ 61¼ 63 68 94,827 
1888 ...... 2,364,805 12.0 28,415,000 58.8 16,721,869 50 52 39 41¼ I 309,266 
1889 ...... 2,171,493 13.1 28,420,299 42.3 12,009,752 44 45½ 49½ 54 2,280,975 
1890 ...... 2,141,853 12.0 25,807,472 62.9 16,229,992 64½ 68½ 83 92 358,263 
1891. ..... 2,176,466 14.6 31,751,868 77.4 24,589,217 86 92 70¼ 79 12,068,628 
1892 ...... 2,163,657 12.9 27,894,037 54.2 15,103,901 46 51 :t 62 1, !93, 924 
1893 ...... 2,038,485 13.0 26,555,446 51.3 13,612,222 45 47½ 48 249,152 
1894 ...... 1,944, 780 13.7 26,727,615 50.1 13,395,476 47¼ 49 62¼ 67 32,045 
1895 ...... 1,890,345 14.4 27,210,070 44.0 11,964,826 32 35¾ 33 36½ 1,011,128 
1896 ...... 1,831,201 13.3 24,369,047 40.9 9,960,769 37 42¼ 32\ 35½ 8,575,663 
1897 ...... 1,703,561 16.1 27,363,324 44.7 12,239,647 45¾ 47 48 75 15,562,035 
1898 ...... 1,643,207 16.6 25,657,522 46.3 11,875,350 52½ 55½ 56½ 62 10,169,822 
1899 ...... 1,669,308 14.4 23,961,741 51.0 12,214,118 49 52 53 56¼ 2,382,012 
1900 ...... 1,591,362 15.1 23,995,927 51.2 12,295,417 45~ 49¾ 51¼ 54 2,345,512 
1901. .... . 1,987,505 15.3 30,344,830 55.7 16,909,742 59 65t 54½ 58 2, 712,0ii 
1902 ...... 1,978,548 17.0 33,630,592 50.8 17,080,793 48 49¾ 48 50¼ 5,445,273 
1903 ...... 1,906,894 15.4 29,363,416 54.5 15,993,871 50½ 52¼ 69f 78 784,068 
1904 ...... 1,792,673 15.2 27,241,515 68.8 18,748,323 73 75 70 84 29,749 

1905 ...... 1,730,159 16.5 28,485,952 61.1 17,414,138 64 68 58 62 1,387.826 
1906 ...... 2,001,904 16.7 33,374,833 58.9 19,671,243 61 65 69 87¼ 769,717 
1907 ...... 1,926,000 16.4 31,566,000 73.1 23,068,000 75 82 79 86 2,444,588 
1908 ...... 1,948,000 16.4 31,851,000 73.6 23,455,000 75 77t 83 90 . ............. 

a Census figures. 

Ai•erage yield of rye in countries named, bushels per acre, 1888-1907. 

United Russia, Ger- IIungar6 
United 

Year. Euro- Austrla.b France.a King-States.a pean.b many.b proper. dom.a 

' 
Average (1888 to 1897) • •• . 13.5 10.0 19.0 15.5 16.3 17.1 25.4 

' 

1898 ....................... · · · · · 15. 6 10.6 24. 2 17.7 16.9 18.3 25.5 
1899 ............................ 14. 4 12.8 23.5 18. 7 17. 7 18.2 25.8 
1900 ................ · . · · · · · · · · · · 15.1 12. 7 22.9 13.0 15.1 16.9 25. 7 
1901 ............................ 15.3 10.3 22. 4 16.9 15.8 16. 7 27.3 
1902 ............................ 17.0 12.5 24.6 18.2 19. 1 14. 3 28.1 
1903 ............................ 15. 4 12.2 26.2 18.2 18.2 18. 1 26.9 
1904 ............................ 15.2 13. 7 26.3 19.3 17. 1 16.6 26.0 
1905 ........................ . ... 16.5 10.1 24.9 20.2 19. 4 18. 5 27.0 
1906 ............................ 16. 7 8.8 25. 1 19.9 19.8 16.3 27.6 
1907 ............................ 16. 4 10.8 25. 7 18.8 16.2 18. 2 27.0 

Average (1898 to 1907) ...• 15.8 11.5 24. 6 18.1 I 11. 5 I 17.2 26. 7 

a \Vlnchester bushels. b Bushels of 56 pounds. 
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Condition of the rye crop in the United S rotes on first of months named, 1888-1909. 

Decem- When 
Year. 

berof April. May. June. July. August. bar-
previous vested. 

year. 

Per cent. Per cent. Per cent. Per cent. Per cent. Per cent. Per cent. 

1888 •.••.....•...•........ · · · · · · 96.0 93.5 92.9 93.9 95. 1 91.4 92.8 
1889 ..•......................... 97.2 93.9 96.5 95.2 96. 7 95. 4 91.6 
1890 •... •.. ................. · · · · 96.4 92.8 93.5 92.3 92.0 86.8 85. 4 
1891 ........................ · · · · 99.0 95.4 97.2 95.4 93. 9 89.6 95.1 
1892 . ••• . . .......... . ......... · · 88.8 87.0 88.9 91.0 92.8 89.8 88.5 

1893 .••.•..... .. .............. · · 89.4 85.7 82.7 84.6 85.3 78.5 82.0 
1894 ••.......................... 94.6 94.4 90.7 93.2 87.0 79.8 86.9 
1895 •••....................... · · 96.2 87.0 88.7 85.7 80.7 84.0 83.7 
1896 •• •..................... ... - 94.9 82.9 87.7 85.2 83.8 88.0 82.0 
1897 • • • •.......•.•.............. 99.8 88.9 88.0 89.9 93.4 89.8 90. 1 

1898 •••........•................ ---.. --.... 92.1 94.5 97.1 94. 6 93.7 89. 4 
1899 • ••. .•.......•.............. 98.9 84.9 85.2 84.5 84. 9 89.0 82. 0 
1900 ••••........................ 98.2 84.8 88.5 87.6 84.0 76.0 84.2 
1901 ••• .••...................... 99.1 93.1 94.1 93.9 93.5 83.6 84.9 
1902 .••••..•...•••.............. 89.9 85.4 83.4 88.1 90.3 90.5 90.2 

1903 . • ••.•...•••.•.............. 98.1 97.9 93.3 90.6 89.3 87. 2 84. 1 
1904 ••••........................ 92.7 82.3 81.2 86.3 89.1 91.8 86.9 
1905 •..••....................... 90.5 92.1 93.5 95.3 92. 9 92.6 90.8 
1906 ....•....................... 95.4 90.9 93.0 89.9 91. 3 90.8 90.5 
1907 .•••....... ....• ......... .. . 96.2 92.0 88.0 88.1 89.7 88.9 - - ♦ ........ 

1908 ••.••........ . .............. 91. 4 89.1 90.3 91.3 91. 2 88.3 . . -...... -
1909 . • .......................... 87.6 87.2 88. 1 89.6 91. 4 .. . ....... . ........ -

Acreage, production, and value of rye in the United St,ates in 1908. 

State~errltory, or Produc- Farm State, Territory, Produc- Farm 
Acreage. value Acreage. value 

ivision. tion. Dec. 1. 
or Division. tion. Dec. l. 

Acres. Bt£8hel8. Dollars. Acres. Bushels. Dollars. 
Vermont •.......... 2,000 30,000 27,000 Kentucky ......... 13,000 176,000 150,000 
Massachusetts ...... 4,000 66,000 63,000 Tennessee ......... 8,000 100,000 90,000 
Connecticut ........ 10,000 185,000 166,000 Alabama . . ........ 2,000 20,000 25,000 
New York ......... 145,000 2,392,000 1,938,000 Texas ............. 4,000 62,000 61,000 
New Jersey ........ 78,000 1,264,000 1,024,000 Oklahoma . ..... .. 3,000 40,000 32,000 

Pennsylvania ...... 343,000 5,660,000 4,358,000 Arkansas ... ...... . 2,000 20,000 19,000 
Dehnvare .......... 1,000 16,000 13,000 Montana .......... 2,000 40,000 27,000 
Maryland .......... 19,000 285,000 219,000 wr;omlng ......... 1,000 22,000 16,000 
Virginia ............ 15,000 188,000 154,000 Co orado .......... 3,000 46,000 32,000 
West Virginia ...... 10,000 130,000 110,000 Utah .•............ 3,000 46,000 30,000 

North Carolina ..... 14,000 125,000 122,000 Idaho ............. 2,000 40,000 27,000 
South Carolina ..... 4,000 38,000 52 000 Washington ....... 3,000 58,000 52,000 
Georgia ........ .... 14,000 122,000 1s2;000 Oregon ............ 9,000 162,000 138,000 
Ohio ............... 49,000 808,000 614,000 Calllornia ......... 66,000 792,000 697,000 
I ndiana ............ 63,000 945,000 699,000 ' United States. 1,948,000 31,851,000 23,455,000 

J 
Illinois ............. 71,000 1,214,000 886,000 
Michigan ..•......... 368,000 6,704,000 4,050,000 Division: a 
Wisconsin .......... 275,000 6,226,000 3,710,000 North Atlantic .. 582,000 9,597,000 7,576,000 
Minnesota .......... 88,000 1,628, 000 1,026,000 South Atlantic .. 77,000 904,000 822,000 
Iowa .............. . 63,000 1,060, 000 678,000 N. Central E . of 

Miss. R ........ 826,000 13,896,000 9,959, 000 
Missouri ........... 15,000 192,000 146, 000 N. Central w. 
North Dakota ...... 24,000 432,000 281,000 of Miss. R ..... 342, 000 5,830,000 3,702,000 
South Dakota .. .... 32,000 560,000 330,000 South Central. .. 32,000 418,000 377,000 
Nebraska .......... 85,000 1,360,000 816,000 Far W astern .... 90,000 1,206,000 1,019,000 
Kansas ............. 46,000 698,000 425,000 

a See note a, page 599. 
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A verage yield per acre of rye in the United States. 

10-year averages. 

State, Territory, or Division. 
1876_11886- 1896-

1899. 1900. 1901. 1902. 1903. 1904. 1905 . 1906. 1907 . 1908 
1866- I 

. 1875. 1885. 1895. 1905 . 

- - -- - -- - - - - ------
Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu,. Bu. Bu. 

Maine ...................... . 16.6 14.2 13.4 16.3 15.0 17. 2 -.... -.... - - ... . .... . .. -. 
New Hampshire ............. 17.0 12.3 13.4 ..... 15.0 17. 1 -.... . ..... . - .. -- . - .. . . . -.. 
Vermont .... . ... . ........... 16.5 15.9 13.8 17. 4 17.0 16.6 18.3 16.9 19.4 16. 9 15.0 
Massachusetts ............. . . 16.6 15.1 14.5 16.8 16.0 16.9 15.9 15.2 13.7 17.0 15.5 
Connecticut .............. . .. 14.4 14.1 13.7 17.5 18.0 17.0 18.0 17.4 17.0 16. 9118.0 

New York . . ................ 14. 2 13.0 13.6 16.0 16. 0 15. l 14.9 17. 5 15.2 14.8 16.0 
New Jersey ................. 13. 7 11. 8 12. 4 15.8 15.0 15.9 15.0 16. 4 13.8 17.5 18.0 
Pennsylvania . ............ .. 13.6 12.0 12.6 16.1 15.0 15.3 15.9 16.0 15.6 15. 5 17.0 
Dela ware ................ . . . . 9.0 10.9 8. 0 13. l 16.0 15, 5 15.3 13. 5 14.8 11.8 10.0 
Maryland .... . ............. . 11.9 11.8 11.1 14. 3 14.0 16.5 14.4 14.0 13.7 14.8 14.5 

v· .. 10.1 7.9 8.2 11. 2 9.0 10.5 11.1 9.6 12.2 15. 7 11.8 1rgima .................... . 
West Virginia .............. . 13.0 10.2 9.3 11.0 10.0 10.5 12.0 8.1 11.5 12.5 11.8 
North Carolina ....... . .... . . 8.8 7.0 6.4 8.6 7.0 8.9 8.5 8.2 8.8 9.9 9.5 
South Carolina .............. 6.2 5.0 5.6 7.1 5.0 7.5 7.7 7.6 7.6 7.5 8.1 
Georgia ........ . .......... . . 7. 2 5.6 5.8 7.3 6.0 7.0 7.6 6.3 7.9 8.3 7. 7 

0 hio ....................... . 12.6 13. 2 14.3 16.1 10.0 16.6 16.9 17.5 15. 3 16.1 18.0 
I ndiana . .................... 14.0 12.4 13.9 13. 91 13.0 15.1 14.5 14.5 12.6 14. 6 15. 4 
Illinois . ..................... 16.1 16.3 14. 7 16.6 15.0 17.2 17.0 19. l 16.5 17.6 18.0 
Michigan .................... 15.6 13.0 13.4 14. 5 14.0 14.6 14.0 17.9 15.5 13. 2 l(j . 0 
w· . 15.9 14. 6 14. 0 16.1 15. 0 15.8 15.9 18.9 16.6 16.2 16.5 lSCOOSl D ••••• . •.•••••.•••. . 

Minnesota . .. ................ 18. 7 16.6 16.1 18. 7 18.0 19.5 19.3 22.3 18. 4 17. 7 18.2 
Iowa ..... . . . ............... 18. 4 13. 4 15.3 17.6 18.0 18. 0 18.4 17. 4 16.9 17.2 17.5 
Mi . 16.3 13. 4 12. 7 13.9 13.0 14.0 14.2 18.2 12.8 14. 4 15.5 ssour1 .... . ............... . 
North Dakota ............... .. ... .. -... 13.9 14.9 15.0 5.2 13.8 20.2 15.7 18.5 19.5 
Sooth Dakota ............... -.. -. . ..... 10.0 15.9 15.0 10.6 14. 4 18.8 20.2 16.5 19.0 

I 
Nebraska ................... 19. 6 15.3 12.0 16.6 16.0 14. 2 15.0 20.3 14. 2 15. 8 18.0 
Kansas ........... . .......... 19.3 17. 4 11.0 13.4 11.0 16. 2 14.3 12.0 16.2 13.2 15.7 
Kentucky ................... 11.0 10.3 10.8 12.8 10.0 13.1 14.0 13.4 11.6 13. 7 15.0 
Tennessee ................... 9.6 7.5 7.4 10.9 9.0 11.0 11.3 11.0 13.4 11. 7 12.1 
Alabama . . .................. 8.6 5.4 7.9 9.5 8.0 7.8 8.0 10.0 10.6 10. 4 11. 7 

I 
Texas ................... 15.9 12.9 9.0 12.0 10.0 16.5 11.1 9.9 14. 2 13.1 14.0 
0 klahoma ....... . ..... . ..... -. -.. . .... -. -.. 14.0 14.0 19.0 14.8 16.0 17.9 9. 4 12.1 
Arkansas .................... 13. 0 8.9 8.0 10.9 11.0 11.5 8. 7 12.3 9. 7 11.] 12.0 
Montana .................... . . -.. . . . . . ..... . 23.2 25. 0 23.0 26. 7, 25. 0 24.6 19.9 20.0 
,vyoming ................... . . . . . -.... ..... 20.5 18.0 18.3 24.0 18.0 18.0 19.5 23.0 

Colorado ...... . ............ . 17. 9 16.1 17.6 14.0 16.8 I 18.3 19. l 19.0 .. ... 16.1 15. 9 
Utah ... . ........ . ..... . ..... ..... 10.2 13.9 16.3 17.0 17. 5 14.2 12.4 16.1 16.0 18.0 
Idaho .. . .................... ..... . .. .. 12.5 19.7 35.0 18.0 16.0 20.2 18.5 19. 7 25.0 
Washington . .... . ........ . .. ..... 16. 4 15.3 17.9 16.0 16.3 17.5 17.8 21. 0 19.0 18.5 
Oregon .... . ..... . ........... 24.7 18.3 12.8 14.2 11.0 16. l 15.7 13. 4 14.2 14.4 15.0 
California ................... 22.2 12.4 12.6 12.1 16.0 13.0 12.8 12.0 12.3 7.6 13.0 

----- - -- --- ----------
U nl ted States ....... .. .. .. 13.6 13.3 12.7 15. 4 14. 4 15.1 16.3 17.0 15. 4 15.2 16.5 

- - = - ----- - ----
Division:a 

North Atlantic .. ......... . 14.0 12.5 13.0 16.1 15.5 15. 4 15.6 16.5 15. 3 15. 6 lti. 9 
South Atlantic .. . ..... . ... 10. 4 8.0 8.0 10.6 8.9 10. 6 10.7 9.6 10.9 12.4 11. 1 
N. Central E. of Miss. R ... 15.3 15.0 14.1 15. 6 14.7 15.9 15.6 18. 4 16.0 15.6 16. 6 
N. Central W. of Miss. R . . 17.5 14.6 10.9 16.5 15.0 15. 9 16. 1 18.6 16.2 16.1 17. 6 
Sou th Ceo tral. ... . .. . .. ... 10. 9 9. 4 9.4 11.9 9. 7 12.5 12.3 12.3 12.9 12.2 13.3 
Far Western .............. 22.5 12.9 13.2 13. 31 14. 7 14. o

1 
13. 9 12. 91 13. 6 9.9 14.1 

a See note a, page 599. 

----
Bu. Bu,. 
. ... - . -. -. 
. ... - .... - -
17.4 17. 0 
15.0 16.5 
18. 0 17. 0 

17.6 16.5 
17. 2 17.5 
17.4 16.7 
15.0 16.5 
14. 7 16.0 

13. 4 14. 0 
12.2, 12. 0 
11.0. 10.5 
8.5 10.0 
8. 3 9.0 

19.5 17. 2 
17.0 17.0 
17.0 18.5 
14.5 14.5 
17.0 18.0 

19.3 18.5 
18. 6 17.8 
15.8 15. 4 
18.7 16.0 
18.8 17.0 

21.0 17.0 
16.0 12.0 
15.2 13.7 
13.0 10.0 
12.5 10.5 

14.6 10.0 
13.9 10.0 
12.0 9.9 
20.5 22.0 
19.0 21. 5 

20.0 20.6 
24.0 20.0 
25.2 24. 7 
19. 6 21.6 
17. 2 16.0 
12.8 19.0 

16.7 16.4 

17. 4 16.8 
12.0 12. 5 
16.0 16.3 
18.8 16.6 
14.0 11. 2 
14. 7 19.0 

Bu. 
. . . -
-..... 
15. 
16. 
18. 

16. 
16. 
16. 
15. 
15. 

12. 
13. 
8. 
9. 
8. 

16. 
15. 

. 
0 
5 
5 

5 
2 
5 
5 
0 

5 
0 
9 
6 
7 

5 
0 

17. 1 
15. 6 
19.0 

18. 5 
20.0 
12.8 
18.0 
17.5 

16.0 
13. 3 
13.5 
12.5 
10.0 

15.5 
13. 5 
10.0 
20.0 
22.0 

15.5 
15.5 
20.0 
19.5 
18.0 
12.0 

16. 4 

16.5 
11.7 
16.8 
17.0 
13. 1 
13. 4 
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Average farm value per acre of rye in the United Slat es December 1. 

IO-year a'\"erages. 
State, Terri-

tory, or 1899. 1900. 1901. 1902. 1903. 1904. 1905. 1906. 1007. 1908. 

Dinsion. 1866- 1876- 1886- 1896- • 
1875. 1885. 1895. 1905. 

Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Doll$. Dolls. Dolls. Dolls. Dolls. Doll$. Doll$. Dolls. 

11aine ......... 18. 09 13. 651 11. 66 13. 04 12.60 14.10 . --.. - -. -. -- --. --.. ... -- . - -. -. - - ---. - . --. -- . --.. -
N. llampshire. 17.85 11. 19' 10. 99 13.75 12.15 14.02 . -.... -. ---- ---.. - . - .... ------ -.. -.. . . ---- -. ----
Vermont ...... 16.83 13.20 10.07 11.66 10.54 10.13 14.64 13.01 12.61 12. 51 9.75 10.79 12.78 13.50 

Massachusetts. 16. 93 12. 84 11. 02 12.43 12.6-4 12.68 12.56 12.16 10. 00 13.94 12.25 9. 75 14.87 15.75 

Connecticut ... 15. 12 11. 98 9. 86 11. 901 11.52 11.05 12.96 13.05 12.07 13.35 13.32 11.88 13.77 16.00 

New York ...• 12.21 9. 49, 8.57 8.96 8.46 9.24 10.15 9.27 10.80 10. 72 11.44 13.36 13.37 
9. 281 

New Jersey ... ]2. 331 8.85 7.81 9.16 8.25 8. 74 8.85 10.00 8.83 12.25 11.88 10.49 13.30 13. 13-

Pennsyl \'ania. 11. 151 8. 761 7.56 8.86 7.65 8.11 9. 54 8.48 9.67 11.01 11.05 11. 14 12.52 12. 71 

Delaware ...... 7.47 7.52 4.96 8.381 8.00 7.75 8.87 8.37 9.03 8.61 6.60 9.60 14.00 13.00 

Mary!and .• •.. 9.521 8. 261 6.55 8.15 7.98 8.58 8.06 8.12 8.08 11.25 9.43 8.82 11. 98 11.53 

Virgiaia ....... 7.27 5.29 4.92 6.61 4.77 6.09 6. 77 6.34 8.05 11.62 8.38 9.38 11.22 10.27 

,,- . Virginia ... 10.27 7. 141 5. 95 7.04 6. 20 6.72 7.80 5.51 8.17 9. 63 8.26 8.54 9.91 11. 00-

N. Carolina ... 7.63 5.53 4.99 6.62 5.25 6. 76 6.63 6.97 7.39 8. 61 8. 17 9.35 10.21 8. 71 

S. C'urolina .... 8.37 6. 151 5.43 7.5-'3 5.45 7.87 8.55 8.59 8.13 9.45 9.64 10.63 ]2. 63 13.00 

Georgia ••..... 9. 361 6.G6 5. 63 7.66 6.72 7. 21 8.06 6.93 9.01 8.47 8.39 8.72 11. 24 10.86 

Ohlo .......... 0.20 8.58; 8.01 8.69 8.80 9. 13 9. 30 9.27 8.87 11. 91 11. 16 11.12 12.91 12.53 

Indiana ....... 9.52 8.00 7.23 · 6.95 6.24 7.55 7.68 6.67 0.68 10.07 9.24 9.86 12.23 11. 10, 

Illinois ........ 9.341 9.45 7.35 8.30 7.05 8.08 9. 09 9.55 8.58 12.32 10.80 9.52 13.13 12.48-

Micbignn ...... ]1.23, 8.32 7. 241 1. 251 
7.28 7.01 7.28 8. 77 7.90 9.50 9.44 8. 5( 10.44 11.01 

"'isconsin ..... 9.54 8. {7 7.00 7. 891 7.20 7. 74 8.27 9.45 8.30 11.18 9.73 9.86 12.96 13.49 

Minnesota ..... 9. 91
1 8.63 7.24 7.56 8.19 9.46 9.59 8.28 11.33 9.65 9.65 12.21 11. 66 8.23, 

Iowa .......... 9.021 6. s:r 6.88 7. 74i 7.20 7.38 9.20 7.31 7.44 10.32 9.27 9.30 11.39 12. 79 

Missouri ....... 10. 211 i. 64
1 6.22 7. 511 6.50 7.14 9. 51 8.74 7.04 9.22 9.61 9. 48 11. 10 9. 73 

N. Dakota ...• 5.84 6. 11 5.55 2.13 5.93 8.69 6.75 11.10 9.75 8. 79 9.58 11. 71 

S. Dakota ..... : : : : : :1:::::: 4.20 ~-301 5.55 •t 13 6.19 7.71 8.08 9.41 9.31 8.41 10.52 10. 31 

Nebraska ...•. JO.,S 6.27 4.80 6.08 5.68 6.90 7.31 5.25 8.69 8.64 9.24 10.02 9.60 6. 471 
Knn3as ........ 11.97 7.48 4. 84 6. 16, 4. 62 6.54 7.87 5.40 7.13 8.58 8.48 8.00 7. 91 9.44 

J~eutucky ..... s. 4i 7.11 6. 70 8.19 7.00 8. ~l 9.38 8.31 8.00 10.96 10.65 10.64 11.87 11.54 

'I en aessec ..... 7.fH 6.52 5.03 7. 411 6.03 7. 4 8.36 8.03 9.92 9.24 9.32 9.62 8.78 11.25 

Alai.lama ...... 11.09 6.43 7.82 10.101 8.32 8.03 8.32 10.50 11.45 12.48 13.34 13.12 13.12 12.50 

'l'exas ......... 16.54 11.48 6.93 9.24 8.20 11.05 10.32 7. 52 10. lil 11.27 11.90 12.41 10.00 15. 25-

Oklahoma ..... ... -.. . .... - ...... 8.26 5.32 8.36 10.36 7.52 8.95 5.83 7.50 7.92 7.39 10.67 

Arkaos:is ...... 14. 69 7. 92 o. 00 8.50 8.14 8.28 7. 74 S.98 8.15 9. 77 11. 16 9.96 8.62 9.50 

Montana ...... ........ ....... - --.... 15. 31 11.50 12. 19 16.02 16.80 15. 50 15.32 13.00 13.53 15. 24 13.50 

,vyoming ..... . -.... ........ -..... 12.30 9.00 9. 70 19.20 9.00 12.42 7.80 14.26 13. 68 15.00 16.00 

Colorado ...... ... -- -. 13.78 9. 98 10.03 6. 72 9.07 9.98 8.90 11. 16 12.41 10.64 11.20 12.61 10.67 

Utah .......... ..... - . 6. 94 7.51 9.29 8.16 9.10 9.23 7.56 10.46 10. 72 11. 70 15.60 12.89 10.00 

Idaho ......... .. -.. -- 8.64 7.38 12.80 20.30 15. 84 10.05 12.12 12.02 14. 77 14.00 15. 12 15. 29 13.50 

,vnsbington ... ..... - 12.40 10.40 11.46 9.60 9.45 10.85 11.39 15.12 15.01 12.05 12. 7,1 16.55 17.33 

OrCJ!OD ........ 21.00 14.64 8.45 10.37 7. 70 9.82 10.36 9. 78 13.77 12.82 12.15 12. 73 13.17 15.33 

California ..... 25.31 10. 91 8.oi 8.47 11. 101 7. & 7.30 9.00 9.47 5.93 10.01 9.09 Hi.16 10.56 

United States 10.62 8.451 6.97 8.081 1. 361 7.73 8.51 8. 631 8.39 10. 46 10.07 9.83 11. 98 12.04 
' 

Divislon:a 
N. Atlantic .. 12.04 9.30 8.09 9.16, 8.42 8. 46 9.48 9.20 9.53 11.17 11.13 11. )2 12.89 13.02 

s. Atlantic .. 8.60 0.16 5.36 7.00, 5.87 7.00 7.37 6. 9( 8.08 10.09 8.61 9.07 11. 12 10.64 

N. Central 

7. 74' 
E.ofMiss. 
River ..... 9. 52 8.85 7.20 7. 25 7.77 8.18 9.11 8.15 10.88 9.81 9.30 11. 75 12. 05· 

N. Central 

1. osl ,v.ofMlss. 
River •.... 9.00 7.21 4. 79 6.10 6.67 7. 92 7.58 0.83 9.67 9.07 9.05 10.52 10.80 

S. Central. .. 8. 79 7.06 6. 221 8.09, 6.94 8.30 9.05 8.20 9.18 9.88 10.30 10.42 10.08 11.81 

Far ,v esteru 24. 75 10. 931 8. 63 9.181 10.68 8.05 8.27 9. 301 10. 44 7. 761 10. 58 10.21 15.54 11.32 

a See note a, pago 599. 

1-67563-YDK 190$,--44.l 



Average farm pice of nJe pe:r bushel in the United States. 

PrlceDecemberl, by decades. Price December 1, by years. 

State, Territory, or Division. 
1866- 1876- 1886- 1896- 1899. 1900. 1901. 1902. 1903. 1904. 1905. 1906. 1907. 
1875. 1885. 1895. 1905. 

Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Ota. Cts. 
Maine ........................ 109 96 87 80 84 82 -.. -.. - ........ . ....... . -. .. .. . . . .. -. - -.. . -.. . .. .... 
New Hampshire .•.........•. 105 91 82 79 81 82 -..... - . -. -..... . ...... - . . .... -... .. . .. . -... . .. ---. . -...... 
Vermont .............. •...... 102 83 73 61 62 61 80 77 65 74 65 62 78 
Massacb usetts ................ 102 86 76 74 79 75 79 80 73 82 79 65 90 
Connecticut •................. 105 85 72 68 64 65 72 75 71 79 74 66 81 

New York ...•....•..•....... 86 73 63 68 56 56 62 58 61 73 67 65 81 
New Jersey .. . ............... 90 75 63 58 55 55 59 61 64 70 66 61 76 
Pennsy I va.nla ................ 82 73 60 55 51 53 00 53 62 71 65 64 75 
Dela.ware . ...............•.... 83 69 62 64 50 50 58 62 61 73 66 64 80 
Mary land ••.................. 80 70 59 57 57 52 66 58 59 76 65 60 76 

Vl .. 72 67 60 69 53 58 61 66 66 74 71 70 80 rgirua. ...................... 
\Vest Virginia. ................ 79 70 64 64 62 64 65 68 71 77 70 70 82 
North Carolina ............... 89 79 78 77 75 76 78 85 84 87 86 85 97 
South Carolina ............... 135 123 97 106 109 105 111 113 107 126 119 125 125 
Georgia .. .. .................. 130 119 97 105 112 103 106 110 114 102 109 105 125 

Ohio ............... . ......... 73 65 56 54 55 55 55 53 58 74 62 57 75 
Ind ia.na. ...........•.......... 68 65 52 50 48 50 53 46 53 69 60 58 72 
Ilbno1s ....................... 58 58 50 50 47 47 57 50 52 70 60 56 71 
Mi~biga~ ..................... 72 64 54 50 52 48 52 49 51 72 59 59 72 
W ISCOOSW •••••••••••••••••••• 60 58 50 49 48 49 52 60 60 69 59 68 72 

Minnesota ............•....... 53 52 45 44 42 42 49 43 45 64 53 50 66 
Iowa .... ..................... 49 51 45 44 40 41 50 42 44 60 53 50 64 
M" . 1ssour1. ... ......... ......... 63 57 49 54 50 51 07 48 55 04 62 60 72 
North Dakota .............•.. . . . . . -. . -... -. 42 41 37 41 43 43 43 60 50 47 60 
South Dakota ................ . ... -.. . .. -.. - 42 40 37 39 43 41 ~o 57 49 45 62 

Nebraska ....... .. ........... 55 41 40 39 38 40 46 36 37 55 48 44 59 
Kansas ....................... 62 43 44 46 42 43 55 45 44 65 64 50 66 
Kentucky ......... . .......... 77 69 62 64 70 63 67 62 69 80 71 70 86 
Tennessee .................... 83 87 68 68 67 68 74 73 74 79 77 74 88 
Alabam.a. . .................... 129 119 99 107 104 103 104 105 108 120 114 105 125 

Texas ........................ 104 89 77 77 82 67 93 76 74 86 85 85 100 
0 kla.boma ..•................ . .. ...... ....... . . . . . . - 59 38 44 70 47 50 02 62 57 74 
Arkansas .•..•................ 113 89 76 78 74 72 89 73 84 88 93 83 90 

1908. Jan.1. 

Cts. Cts. 
. . --.... .. . . . . -.. 
-. .. ........ . -...... 

90 78 
96 95 
so 81 

81 80 
81 75 
77 77 
82 79 
77 70 

82 80 
85 78 
98 96 

137 126 
125 135 

76 74 
74 74 
73 74 
71 73 
71 70 

63 66 
64 66 
76 69 
65 59 
59 02 

60 62 
71 70 
85 82 
90 88 

113 123 

08 102 
80 72 
94 105 

Price bimonthly, 1908. 

Mar.1. May 1. July 1. Sept.I. Nov.1. 
• 

Cts. Ots. Cts. Cts. 
-....... -.... -. - ..... -.. - -.... --- . 
. ........ . .. - ...... . ........ .. -. . . .. .. . 

76 90 92 100 
88 89 92 103 
88 84 80 91 

83 84 84 78 
78 78 76 79 
77 79 80 78 
80 80 74 78 
75 74 74 78 

79 82 82 80 
84 83 85 86 
97 98 97 97 

144 125 131 130 
137 130 130 140 

77 74 74 74 
72 71 71 71 
71 72 73 73 
74 74 75 69 
73 73 73 67 

69 65 65 65 
60 08 66 05 
72 80 74 75 
63 65 66 62 
62 62 05 59 

63 63 62 61 
69 cs 69 72 
84 85 78 82 
87 89 84 91 

118 125 115 115 

95 100 87 97 
85 68 84 77 0 
96 90 93 103 

~ 
~ 
1:-:> 

~ 
~ 
b:I 
0 
0 
p:j 

~ 
1-3 
~ 
I?;! 

t, 
I?;! 

~ 
~ 
t:,j 

z 
1-3 

0 
h:j 

I> 

~ 
H 
a 

8 
1-3 q 
!:ti 
t:,j 
• 



-- -.... 

\lontann ..................... 
t I 00 46 53 co I l1-I r3 i7 6/i 

•·•••·· I •·•·•· "' •·•·••· 

i\'yoming ................. __ . . . • . • . . • •..... ! ..••.•. 00 50 ;,3 80 I ;;o Iii) <O G2 
I 

:olorado ..................... . ....... i7 02 57 48 .::;4 02 (i(i (It 65 50 

[J tah. . ...................... .. . -.... 08 54 57 48 S2 (j.') til G5 67 65 

[dnho ........................ . ....... 07 59 65 58 88 (;7 00 6-5 i5 50 

\Vas hington ........•......... . ...... 76 68 64 00 58 l\2 64 72 79 70 

Oregon ....................... 85 80 06 73 70 bl Oll i3 97 89 81 

~ re · 114 88 68 70 78 58 57 75 77 78 77 
~a I orn1n .................... 

United Stat.es .......... 78.1 63.5 1 64. 9 52.5 51.0 51.2 65. 1 I 50.8 54.5 08.8 61.1 

Division: a 
North A tlnn tic ........... 86.0 74.4 62.2 56.9 54.4 5.5. 1 60.8 55.0 02.2 71 6 65.9 

South Atlnnt:c .... ... .... 82.7 77.0 67.0 66.0 60.0 60.3 (j!) 0 73.0 73. 9 81.2 77.6 

North Central East of 
Mississippi River ....... 62.2 59.0 51.5 49.6 49.2 40. 0 1i2.8 49. 0 50.8 G9.9 1i!l.3 

North Central v.·est or 
Mississippi River ....... 56.6 49. 7 43.9 42.7 40 6 41. 9 49.2 40. 7 42.2 00.0 51. 4 

South Central. ........... 80.6 75.1 00 2 08.0 71. 7 60.1 73 7 ()(i. 9 70 9 80.9 77.3 

Far \V estern ............. 110.0 84. 7 65.4 69. 0 72. 7 57. 7 59.0 72.1 77.3 78.1 74.8 

c see note a, page 599 • 
• 

06' GS 08' Li;l (:!) ' ~., 00 il l-0 ~81 ·~ 
se 02 70 co 70 
65 65 65 69 GO 
00 (;3 68 00 65 I 
05 77 90 70 82 
74 82 85 75 81 
71 85 88 79 78 

58.9 73 1 73.0 73.3 74.5 

03.9 76. 7 78. 9 77 6 78 8 
75.6 89.0 90.9 88. 1 91.2, 

58 2 72. 1 ';"I. 7 72. l 73.4 

48.1 C3.4 03 5 C4. 7 r6. 1 
74.6 90.0 90.2 81l 3 89.4 
69. 7 81. 8 84.5 7(). 0 76. 7 

( .s r-- , H ~- . 1:. I J., 

80 -;o 
70 70 
U4 G9 
80 i2 
05 79 
70 77 

74. 7 75.4 

80 2 80 5 
90 l 94.0 

73 2 73 9 

6,'j.6 G.3.5 
89 3 85.4 
74. 5 76. 1 

t:-J i 

13 

G-1 
;,7 
ti4 
72 
78 
77 

72.8 

78.6 
9(j.8 

09.1 

64.7 
83.9 
76.0 

,~ 
iO 

81 
(i.) 
(jj 

!S.'"i 
78 
78 

73 7 
-

78.5 
9;,. 0 

71.3 

64.0 
92.6 
78.9 

Ul 
t-3 ; 
Ul 
tj 
0 
Ul 

0 
bj 

~ 
~ 
t_::j 
• 

• 

~ 
~ co 
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Wholesale prices of rye per bushel, 1895-: 908 . 

. 
Pbiladelpbia. Cincinnati. Chicago. Dulut:i. San Francisco 

(per cwt.). 

Date. No. 2. No. 2. 

Low. High. Low. II!gh. Low. Illgh. 

Low. High. Low. Jligh. 

Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. 
1895 ......... ............... ... . .. .. -... - .. - .... 40 75 32 70 29 G3 . --... . ---. -.. 
1895 ........................... . . . . . . . .... --. 26½ 44 28 43 28½ 40 -....... . .... - - -
1897 ........................... . . - ...... ........ 33 52 31 5G 30 53 . ... -. .. .. ... --- .. 
1898 ........................... . - ...... ........ 40 80 41 75 40½ 72 . ...... - ... -..... 
189'.I ........................... -- ... --. . --. -... 56 68 49 G2 47 59½ -..... . .. ..... - .. 
1900 ................... ....•.. . -....... .... - --. sq G7 441 ~t 40 GO½ .. .......... --. -..... 
1901 ........................... 58 71½ 45 73 46 46½ 62¼ $0. 75 SO. Bi} 
I 902 ............... ........ .... 54 71 51 71½ 48 67½ 4G G4 • 77½ 1.1,5 
1903 ... ............ ............ 56 68½ 54 63 48 60 48 55¼ 1. IO 1.30 
1904 ................... _ ....... C5 96 61 87 51 81 54¼ 80 1.25 1. «!7½ 

1905. 
January ....................... 81 87½ 60 86 741 75½ 72½ 7S 1. 42½ 1. !'.O 
Fel.>ruary ..................... 80 90: 81½ 86 74 78 73 75 1. 45 1. C,0 
March ......................... 80 83½ 84 87 75 78½ 73½ 78 1.60 1. (-0 
April. ......................... 791 83 80 8G 73 78½ 74 77 1.50 1. 65 
May .......................... . -....... .. -..... 80 83 70 84 70 78 1.55 1. 65 
June . . ........................ 72 75 80 83 75 79 70 78 1. <>0 1. 75 
July ... • ...................... 63 66 60 83 58 75 57½ 72 1.40 1. 50 
August ........................ 653. 69½ 56 60 57½ GO 55¾ 58 1. 47½ 1. 52¼ 
September .................... 10'" 76½ 56 6G 60 72 59 64 1.50 1. 52t 
October ....................... 73} 76 67 74 67 73½ 63 65 1. 45 1.52 
November .................... GS 73 70 74¼ 66 722 (i2 GG¼ 1. 45 1.47¼ 
December ....... .... .. ... ..... 6G¼ 73 70 72 64 68 G2 (;0 1. 45 1. [0 

1906. 
January ....................... 65 67 68 70¼ G5 68 60 co ......... .. ....... 
l''ebruary ..................... 63 65 65 70 63 65 60 (.il ···•-·" .. -.... 
March .................... . .... 68½ 63 66 70 58½ 63 5G 59 ..... - . - - ... -... 
April. ......................... 58 G21r G6 70 68 62¼ 56 57 ..... - ... .. -- .... 
May ....... ....... ............ 58 G2 60 G9 58 62 57 57 .. .. .. .. . . . . --. -... 
June ... ....................... 60 61½ 62 69 6-0 (i2 57 57 ........ - . - - . -.. 
July .......... .......... ....... 56 co 58 64 56 (;0 53 57 ......... . -- .... 
August .................. .. .... 55¼ 56½ 58 (l2 55¼ 5G¼ 53 53 

1::::::: 
.. - ....... 

September .................... 55½ 62 GO 66 55¼ G3 53 56 ..... .... 
October ....................... 62 62¼ 65 68¼ 00 62¼ 56 59! ... - .... 
November ............... . .... 60 65 66¼ 72 60 ll5 58 61 ...... -..... .. ........ 
December ..................... 61 65 69 72¼ 61 65 60 Cl ......... .. .. - .... 

1907. 
J anaary ....................... 75 77 68 71 60 G3 57 60 1. ~2¼ 1.<\!,~ 

February ..................... 75 80 G9 73 64 70 GO GO 1. 35 1. ~2~ 
March ....................... .. 75 80 71 74 64 70 (i() CiO¼ 1. 35 1. 4/i 
~rll .......................... 77 82 73 75 67 72 60 64 1. 40 1. 50 

ay ........................... 79 89 73 84 69 87* 64 78 1. .(0 1. i:o 
J unc .......................... 93 98 81 88 84 88t 80 62¼ 1. {0 1. 50 
July ....•...................... 93 98 80 88 83 88 74 60 1. 45 1. liO 

August ........................ 75 86 79 88 69 6G li6 'i 4 1. 42½ 1. 50 
September .................... 90 95 84 91 86 91~ 75 85 1.40 1. 47¼ 
Oct-0ber ....................... 80 100 81 93 72 90 75 86 ). 371 1. 4.5 

November .................... 86 95 79 84 75 80 G7 /0 1. 40 1. 45 

December ..................... 85 95 78 84 75 62 70 iti i. ~o 1.52} 

1908. 
January ....................... 93 05 61 89 79 67 71 78 1. 45 1.52\ 
February ..................... 93 95 85 bO 80 b5 74 78 1.47½ 1.52¼ 
Marcil ......................... 94 05 b5 !>9 74 85 GO 80 1. 471 1. 52¼ 

~ru .......................... 04 05 &2 84 74 61 (,9 74 1. 43 1. 50 

ay ........................... 92 94 82 86 79 86 71 76 1. 431 1.50 

June .. ........................ 90 92 84 86 72 80 66 76 1. 45 1. :o'.?l 
July ........................... 90 92 78 86 72 80 60 73 1.45 1. r.o 
August ........... .. ........... 80 85 78 81 75 781 71¼ 75 1.35 1. 4.5 

Srpteml>er .................... 80 86 78 oO 75½ 77 71 74 J. 40 ). 4.5 

October ....................... 81 &6 78 82 74 76¼ ~ 74 1. 40 1.4.il 

Novemb<.>r ..... ............... 82 S6 78 80 73 76 67 71 1. 45 1. [·0 

December ..................... 82 86 78 80 75 77½ 67 72 1. 42½ 1. 50 



STATISTICS OF BUCKWHEAT. 645 

BUCKVlHEAT. 

Acreage, production, and value of buckwheat in the United States, 1849-1908. 

Average 
Year. Acreage. yield per 

acre. 

I Acres. B~hels. 
1810a .................................... I . --. -... - ..... -.. - ... ----
1:-.50 a . ................................... ---... -. - -. --. . . . -... -- . 
1Sti6 ..................................... 1,045,624 21. 8 
lbt,7 .••......................... ········· 1,227,826 17.4 
1 Sti8 ...•................................. 1,113,993 17.8 

18GO ..................................... 1, ()?..ls, 693 16. 9 
1870 ..................................... 536,992 18. 3 
18,l ................................. · · · · 413,915 20.1 
lf!72 ..................... ........ · · · · · · ·. 448,497 18.1 
1873 .......... .. ......................... 454,152 17. 3 

l ls7 4 ................................ · · · .. 452, 590 17. 7 
187,5 . .... .......................... ·. · · .. 575,530 17.5 
1 i;,r. .••.................................. 666,441 14. 5 
1877 ..•.. ................................ 649,923 15. 7 
1 ~ i8 ....•............................. · .. 673,100 18.2 

1!\79 ..................................... 630,900 20.5 
l Sl<O •••••••••••.••••.•••••••.•••••••••••. 822,602 17.8 
1 !>81. •••••.••...•••....•••••.••••••.•.••• 828,815 11. 4 
1 S82 ..................................... 847,112 13.0 
lb83 ..................................... 857,349 8.9 

li-84 .••••...•...•..•....................• 879,{03 12.6 
l&'<.', ••••••......••.•...•••••..•.•••••..•• 914,394 13.8 
1 S'!•L ••••..............••.•.......•...... 917,915 12.9 
l S.'!7. ••••........•............•...•...... 910,506 11. 9 
l 8S8 .••••........................•....... 912,630 13.2 

I 889 ..•.•................•. ...... •....... 837,]()2 H .. 5 
lf;!lO .. ···-·················--·······--·· 844,579 14. 7 
J ',"'.) I. .................... ..... ...... .... . 849,364 15.0 
li-9'.! •••• •..• . •...•••..•.......•.........• 861,451 14.1 
1~93 . ----------- · -······················ 815,614 14. 0 

1894 .••••..•............ ............. •... 769,232 ,16.1 
18!.15 ·············-···· ··- ····-·· ········ 763,27i 20.1 
I 6!Jlj •••• •• •••...••••••••• •••••••... •••••. 754,893 18. 7 
1897 .• •....... ......... ..... ............. 717,!<36 20.9 
1898 ..................................... 678,332 17.3 

1'199 ................................... .. 670,148 16. G 
l 900 ••.••........•.•........•.....•.••... 637,930 15.0 
190 I ..................................... SIL, 164 18.6 
l !'102 ..................................... 804,889 18.1 
1903 ..................................... 804,393 17.7 

190-l. .................................... 793,625 18.9 
1905 ..................................... 760,118 19. 2 
190li ........................... .. ........ 789,208 18.6 
1907 ..................................... 800,000 17. 9 
1903 ............. . . ...... ................ 8@,ooo 19.8 

a Census figures. 

Average 
farm 

Production. price per 
bushel 
Dec. I. 

Bushels. Cents. 
8,956,912 .. -. -. - -. -

17,571,818 . -. --. --.. 
22,791,839 67.6 
21,359,000 78.7 
19,863,700 78.0 

17,431,100 71. 9 
9,841,500 70.5 
8,328,700 74.5 
8,133,500 73.5 
7,837,700 75.0 

8,016,600 72.9 
10,082,100 62.0 
9,068,800 66.6 

10,177,000 66.9 
12,246,820 52.6 

13,H0,000 59.8 
14,617,535 59.4 
9,486,200 86.5 

1 L, 019, 353 73.0 
7,608,954 82.2 

11,116,000 58.9 
12,626,000 55.9 
11,869,000 54.5 
10,844,000 56.5 
12,050,000 63.3 

12,110,329 50. li 
12,432,831 57.4 
12,7C0,932 57.0 
12,143,185 51. 8 
12,122,311 58. 4 

12,668,200 55.6 
15,341,399 45.2 
14,089,783 39.2 
14,997,451 42.l 
11,721,927 45.0 

11,094,473 55. 7 
9,566,966 55.8 

15,125,939 56. 3 
14,529,770 59. 6 
14,243,644 60. 7 

15,008,336 62.2 
14,585,082 58. 7 
14,641,937 59. G 
14,290,000 69. 8 
15,874,000 75.G 

Form value 
Dec. 1. 

Dollars. 
. . -.. -. ----... -
. . -....... ----... 

15,413,160 
16,812,070 
15,490, 1,.2 6 

12,534,851 
6,937,471 
6,208,165 
5,979,222 
5,878,629 

5,843,6{5 
6,254,564 
6,435,836 

0 6,808,18 
6,441,2{0 

7,856,191 
8,682,488 

5 8,205,70 
8,038,862 
6,303,980 

6,549,020 
7,057,3G3 
6,465,120 
6,122,320 
7,627,61,.7 

6,113,119 
7,132,87 
7,271,506 

2 

6,295,6~3 
7,074,~50 

7,040,23 8 
5 6,936,32 

5,522,339 
6,319,1 88 

62 5,271, { 

6,183,67 5 
3 5,341, 41 

8,523,317 
8,654,70 4 
8,650, 733 

9,330,768 
8,565,499 
8,727,4~3 
9,975, 

12,004, 
000 
000 

Condition of the buckwheat crop in the United States on first of rnonths named, 
1888- 1908. 

" 'hen \Vhen When 
Year. Aug. Sept. bar- Year. Aug. Sept. bar- Year. Aug. Sept. bar-

vested. vested. vested . 

• 
P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. 

1888 ..... 92.5 93.7 79.l 1895 .... 85.2 87.5 84.8 1902 .... 91. 4 86.4 80.5 
1889 ..•.. 95.2 92.1 90.0 1896 . ... 96.0 93.2 86.0 1903 .... 93.9 91.0 83.0 
1890 ..•.. 90. 1 90.5 90. 7 1897 .... 94. 9 95.1 90.8 1904 .... 92.8 91.5 88.7 
1891. .... 97.3 96.6 92. 7 1898 .... 87.2 88.8 76.2 1905 .... 92.6 91. 8 91. 6 
1892 ..... 02.9 89.0 85. 6 1899 .. .. 93.2 75.2 70.2 1906 .... 93.2 91.2 84.0 
1893 .• .. . 88.8 77.5 73.5 1900 .... • 87. 9 80.5 72.8 1907 .... 01. 9 77.4 80.1 
1804 ••.•• 82.3 69.2 72.0 1901. ... 91.1 90.9 90.5 1908 .... 89.4 87.8 81. 6 

-
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Acreage, production, and ualue of buckwheat in the United States in 1908. 

Stat4', Territory, 
or Division. 

Jifaino ............. 
New Jlampshiro ... 
Vennont .......... 
M:ass!ll'husetts ..... 
Connecticut ....... 

New York ......... 
New Jersey .....•. . 
Pennsylvania ..... 
Delaware ......... . 
:Mary Jo.ad .•....... 

'I . . rgm1a ........... \ 

' Vest Virginia .... . 
North Carolina .... 
Ohio ..........•... 

diana ........... In 

I 
l, 
lllnois ............ 
fichigan .......... 

,v1.sconsln ......... 

Acreage. Produo-
tion. 

A <:TC8. Bushels. 
23,000 690,000 
2,000 43,000 
8,000 176,000 
2,000 36,000 
3,000 55,000 

319.000 G,827,000 
12,000 240,0U0 

200,000 4,992,000 
1,000 30,000 
0,000 100,000 

20,000 360,000 
21,000 378,000 

5,000 82,000 
13,000 240,000 
7,000 119,000 

5,000 91,000 
55,000 742,000 
20,000 304,000 

Farm 
value, BtatC', Territory, Acreage. Produc-

Deccm- or Division. tion. 
l>cr 1. 

Dollars. Acru. Dtuhel8. 
518,000 :Minnesota ......... 5,000 91,000 
34,000 Iowa .............. 9,000 140,000 

123,000 
29,000 Missouri ........•.. 1,000 20,000 
44,000 Nebraska .......... 1,000 l!!,000 

Kaosas ............ 1, 000 19,000 
5,169,000 Tennessee ......... 1,000 15,000 

160,000 
603,ooo j1s.814.ooo 3,744,000 Uniled States ... 

22,000 
126,000 Dlvlsion:a 

North Atlantic .. 6'.!9, 000 13,059,000 
259,000 South AUnntic .. :xi,ooo 1,016,000 
306,000 North Central 

64,000 Eastof Mis.sis-
107,000 siphl River .... 100,000 1,496,000 
93,000 Nort Central 

\VestorMlssis-
82,000 sip~i River ..•. 17,000 288,000 

527,000 Sont Cl'ntrol. .. 1,000 15,000 
231,000 1; ar ,vestcrn .... ······--·- ............ 

o Soc note a, page 5W. 

Average yield per acre of buckwheat in the T]11,iled States. 

10-ycar averages. I 
I 

State, Territory, or 
1866-!1876-

1699. 1900. 1901. 1902. 1003. 1004. 1905. 19()0. 
DlvJslon. 1886- 1800-

1875. 1885. 1805. 1905. 

- - -- - ----------------
Bu. Bv. Bu. Bu. Bu. Bu. JJu. Bu. Bu. Bu. Bu. Bu. 

lialno •..•................. 23. l 21. 6 23. •1 31. 0 22.0 30.0 31. 7 30.4 29.8 32.5 30.0 28.0 
Now llampshlro ..•........ 19.8 19.1 19. 9 22.5 20.0 22.0 21. 0 20. 0 10.6 25. l 23.0 22.0 
Vermont ...............•... 21.3 20. 7 21.8 24.4 23.0 25.0 25. 11 25. 0 21.0 20.3, 19.0 21.0 
Ma.c;sach usotts •............ 14. 8 13.5 16.3 17.8 20.0 17.0 HI. 9 14. ,J 13.7 10. 21 20. 0 20. 0 
Conncctlcu t ................ 17. l 12. 9113. 8 17.1 19.0 10.0 1s. o' 1s. •t 17. 5 ltl. 3 lt>. 0 17.0 

Now York ................. 20.0 17. 7 13.0 14. 0 18.8 17.7 18.3 18.8 19.0 10. 0 1·1. 81 16. 8 
New Jersey ................ 17.2 14. 3 13. 4 19.G 21.0 16.0 19.0 22.5 18.1 20.8 21.0 18.0 
P onnsylYnnia .. _ .......... _ 19.0 14. G 14. 7 18.2 20.0 14. 0 19.5 18.1 16.5 18.8 20.0 10.0 
DC'lawaro .....•..•......... 19. 5 ..... 14.6 16.1 18.0 13.0 17.8 15.2 15.2 12. l 17.0 17. 0 
Maryland .................. 17.5 15.3 12. 9 17.0 13.0 15.0 17. 5 17. 0 16.3 18.2 19.0 18.0 

Virginia ................... 15.1 13. 2 10.4 lG.2 14.0 13.0 15.9 10.6 18. 0 17.0 18.0 19.0 
West Virginia ............. Ill. 7 13. 8 12.9 }!). ) 17. 0 17.0 20.6 22.5 17.2 19. l 19.01 18.0 
N ortb Carolina ............ 17. 2 10. 2 10. 6 15.21 17.0 13.0 15.6 14.5 12. 1 14. 7 15. 0 14. 0 
Ohio ....................... 14.4 12. 5 12.7 16.9 16.0 16.0 16. 1 13. 9 10.6 16.9 17. o, 19. 0 
Indiana ...................• 16.0 12.0 11. 6 10. 7 lG. 0 14.0 13.1 17.0 10.8 16.1 17. 0 16. 0 

llllnols ............•........ 14.8 12.3 12.1 H.6 15.0 15.0 11.0 15.5 15.3 11.r 16.0 10.0 
M:tohlgan ... .•............. 17.1 H.6 13.0 11.6 11.0 1-1. 0 14. 1 13.0 15. 5 15.4 16.0 13.0 
Wlsl'onsln ................. 16.3 12.8 12.0 1,5. 3 15.0 14.0 12.4 16.0 15.6 17. 7 15.0 15.0 
:Minnesota ................. HJ. 9 12.8 12.3 14. 7 17.0 15.0 11. 5 13. 9, ]5. 2 15. I H.0 11.0 
Iowa .............. ..... .... 18.2 )2.9 12.1 15. 3 16.0 15.0 13.5 16. 0 15. 1 1-J.8 13.0 12.0 

h:!lssou rl. .................. 18.8 11. 3 10.9 14. 6 14.0 13.0 6.0 16.0 1-l.8 13.5 16.0 18.0 
Nebraska .... ..... ......... 19.9 13.1 9.4 15.4 Hi. 0 16.0 11. 5 14.7 10. 0 1-J.7 14.0 15. 0 
Kansas .................... 18.3 13.3 10.4 12. 7 12.0 16. C 7. 9 12.0 16.4 H .C 11.0 17.0 

'fentlC'SSC0 ................. 12.3 11. 9 9. 7 16. 4 12.0 1-1.0 14.2 lB.O 14. 7 15.5 16.0 16.0 
O-regon .•...........•...... 22.3 14.7 16. 8 16.6 17.0 13.0 . .. . - ...... . .... - . . ..... . .... ..... 

~ 14 0 14. 71 18. I 
--- --" 

__ , 
Untt.ed States ............ 10.0 15.0 18.0 18.11~ 18.9 19. 21 18. 0 

Division: a 
North Atlantic .•••..•.... 15. 1 15. 8 18. 6 17.0 15. 1 19. 7 18.6 18.1 19.5 10.8 19. 3 
South Atlaotlc .......••.. 10. 7 13.5 12. 3 17. 2 15.4 15.5 18. 0 18. 7 17.0 17. b 18.2 17.9 
N. Central E . o! Miss. R. 10. 1 13.2 12.7 16.2 13.9 14.3 13.5 14.5 15.7 16.5 15.9 14.7 
N. C'cntrnl W. of Miss. H.. 18.0 13.2 11. 4 14.8 16.2 15.0 12.2 14. 0 15.4 11. 6 13. 5 13. G 

South ContrnJ ........•... 12.4 11. 7 10.0 16.0 12.0 H.0 14. 2 18.0 1•1. 7 15. 5 16.0 10.0 
J?ar W cs tern .•........... 23.1 20.0 19.0 17. 01 17.0 13. 0 . . . . . . .... . . . . . .. .... . ..... . .... 

• 
-- -- - -

a See note a, pugo 509. 

Farm 
value 

Dccem-
bor 1. 

Dollart. 
66,000 

109,000 

17,000 
15,000 
17,000 
12,000 

12,004,000 

9,8fil,O00 
7,i,000 

1,130,000 

2'.N,000 
12,000 

. .... - . - .. 

1907. 1 !l(J~. 

-- --
Bu. Bu. 
28.0 30.0 
22.0 21. 5 
22.0 22.0 
21. 0 18.0 
16.0 18. 2 

17. 5 21. 4 
16. Ii 20. 0 
18.0 19. 2 
21.0 30.0 
10.0 18.5 

19.0 18.0 
18.6 18.0 
15. r, 16.4 
19. f 18.5 
15.5 17.0 

17.0 18.2 
15 . .5 13.5 
16.0 15.2 
H. 7 18.2 
15.0 15.5 

16.0 20.1 
14.5 18.0 
12.( 18. 7 
15.0 15.3 

. .... - .... 
17. 9 19.8 

18. 1 20.8 
18.6 18.l 
16.2 15.0 
14.8 16. 9 
15.0 15.3 

....... ........ . 
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_trr:ragi•Jarm. ralut. per acre of bucku.:lual i1i the [Jnitr. l Stalls Decrmbcr 1. 

~tato T~rrl
tory, ~r Divi

s on. I 
I 1899. 1900. 1001. 19<Y.!. 190.'.l. 1001. 1oo;;. 19CG. 1007. 1008. 

1 -ti&- 1S7i>- l 1886- 1896-

II 

1875. 1885. 1695. 1005- 1 ---:---:--- ---:--- J 
-----i!J;;,:. Doll.t. Doll.J. D<>ll&.1IDnll-1. Dolli. Doll.•.IDoll,_IDnll&. D<,ll,J.Doll&. olla.!Doll,_I_D_o_lla-. 
1l in, ...•..... lfl. ~s112. 101 l::?. 8i H. 8S 9 AA J l. j0 15. 2'2 15 811 15. '.!() lti. 001 HI. ;,O Hi. 5:J lS 22 ?.?. :;2 
l\.Jlampslurt'. 1:i.o; 12.n1 11.3-t 13.05 10.00 11 . .:1 1t.t,S113.ClO 11.ro 1;.o, lti :i3 16 w lu.:.i Ii.00 
\"~nnNtt ...... 14 1).1 12.42 11 :H 12. Jt 11. 00 12 .• r;o 14 Sl U ()() 13. 20 l 1. 7:l II f.!~ 1~. n, 15 ~ 15. 38 
•IOSSl<hnsctts. 11.:"tl 9.45 11 OS ll.9J )'1.00 12.24 11.5:l lll t:6 9 3:J 11.00 11.20 13 60 15.00 I! fil 
Cc,un,ct1cut. .. 11 71 9.t,., s 83 10.\HI 11.97 10.10 11.70 1a.00

1
12.12 11.90 11.f,8 12.75 12 oo 1-1.tli' 

·cw York .... U.00 9 62 8.53 9 38 7.67 7.9S 10 72 10.41 10.S0 11.47 11.21 11 59 12.2·, lt,.27 
1'lwJ,rsev ... 11.;-i, 10.4 1 817 Jl.17, U.76 9.a 9.bS 11.·W 11.f.8 1:37.11:l.Zl 10.bO 12.:~ 1.•,00 
J>,nns\"'J,:inia. 14. 11 9.93 8 09 9.65 10.80 7. i0 10.92 11 0-I 10 .·,t; ll SI 11.'.?0 JO 8,1 12.4:.! H. lO 
l1o:?.lawi,11, ..... l!', POj 9.2.i S 32 8.'.?0 S.S'.? 6.;6 9.79 9 12 8 3ll ;.50 9 ti9 111.37 17.00 ?.? 00 
.Maryland. .. . . 13. S2 10.40 7. 67 9. l!ol 7. 2~

1 
8. 55 10. 50

1

10. 37 10. 27 11. 4, 11. 97 JO. bOl 12. 78 l l. 00 

Viq:ini:i ..•.... 9.~'.? 6.(5 6.14 R.!ll 7.r.6 i 15 !t90 !1.96 11.35 10.88 11.l!J 11.0'.? 13 i..n !'.?.().; 
\\. \'lr~nia ... 12. ;,'.? !I. 11 8. 13 11. :!i 9. [.'2 9 . .:.2 l.!. 1.-, 13. 9:.i 11. iO 13. 75 12 ,ii 11. 70 };$ t-6 t I. ;,7 
:'.\.Caroliua .... 10 t,6 6. ;3 5.113 S.97 8.~1.1 7.28 9.oi'( S.!iJ 7.M, 10.44 !l.!IO ~-96 11.1.10 12.M) 
Ohio .......... 11.52 9.38 8.00 9 8U 9.~ 9.:?8 !l.li6 6 4~ 10. 79 12.17 10.f..4 IIJ !<3 l( G~, 15.J.5 
ludhun. ....... 11.36

1 
9 68 7.liS 10.0'.l 9.-U 8.M i.9'J 10.21 11.iti ll.'.?i' 11.05 10.24 11.:!5 l:i.2\J 

Illinols........ IO. 801 9. '.?'.! 7. 26 9. 34 8. 70 9. 75· 7. 70 l l. 01 l I. 17 1'.I. 96 10. g,, H. 2r, 13. 50 lt1.-10 
:Michigan ...... 11.~, 9 -t9 1.21 7.30 6.05 7.14 7.19 13.89 8.37 9 39 1' .4"- ;. tr, 10.0, !l :-.8 
\\'tscon.~in..... 10 11 8. 19 6. ~ 8. 2ti !l. 1.5 8. 26 7. 32 9. +1 9 5.? ll. IS 8. 40 9. 30 11. ill 11. .S5 
liinn,•sota ..•.. 12.17 8.19 6.64 7. ,9 8.81 8.55 !1.\1'~ 7.9'.? KOO ~-06 -;.o, 7.[li 10.1:>o t:i.?O 
Iowa .......... 12. 7-1 9.03 7.50

1 

9.33
1 

9.28 9.GO 9.4-I ll.20 10.72 9.9'.! 9.1 9.12 12.00 12.11 

'.MissOuri. .••.. 12.GOI 9.58 6.9S, 10.2'.? ~.5-1. 8.97 4.!'6 9.34 ll.10 ll.4fi 13 12 13 ~ 11.00, 17.00 
Nt•br.1Ska ..... 17.51 9 8:? 5.6-t 9.55

1 
9.9"2

1
10.21 G 67 7. 79 l:l.11 13.38 8.8'! !I 311 l'.! .<kJ l."i 00 

Kruh:i.s ........ IS.Ir.? 10.51 7.38 9.52 6.00 11.~ 5.9'l !.1.00 14 .:l.';, ll.20 7 .59 12.[S 10.(Kl' li.UO 
T~UD~'I('(• •..•. 10 09 S. -45 5 6.1 JO. 33 · G. 81 8. 26 8. 38 13 6,'I 9. i0I 11. 01 10. "'I 1;1. 2 12. 00, I:?. 00 
Oregon ....•... 2-1. i5 11.61 10.~ 10.96 l:?.~ 10. 01 .............................. ~ ......... . 

UnitcdSt.ates 13.27 9.Gi 8.00 9.681 9.23 8.37 10.51 10.15, 10.;~ 11.,6 11.z;l_21.u;
1
~ ,-1-1-.o-~ 

DiYi.siou: 0 I l ll I I -I ,---
N. A Uontic_. 14. 28

1 
9. 98 8. 63 9. &l 9. -10 8. 34 11. O:i 11. 05 10. 9.1 I 1. !).1 1 l. 57 11. 48 12. i:t. 1.i. 70 

S. Allt\Dtic.. 12. 21

1 

!l. ~11 7. £/l 9. 82

1 

8 . .:i2 8. 70 10. (i() ll. -IJ 10.90

1

11. ifl 11. IH 11. 02 13. ◄:s1 1,1 • ..;5 
N. Central 

I::. or 1l.iss. I 
Il........ . 10. 9;\ 9. 12 6. 91 8. lGI 8. 31 8. 151 7. 57 8. 37 9. 39 10. G5 8. !>'I s. /;bl ll.) !) 11. :!2 

~- Central 
W.of~Iiss. 
IL ........ 13.01 9.2.1 G.82 8.8.; 9.16\ 9.29

1 
8.18 9 36 10.33 J0.12 9.0!, 9 35 11.71 t:l.lS 

i·iJ,f~m ~i:~ 1i:~1 1t~ 1~~ 1~:t; 1i:~1
1 
.. ~--~ -~~:~

1
--~--'.~l-~~--~~L~~:~ -~~--~ -~~--~I-~~.:~ 

\ 



Averagefarrn price of buckwheat per bushel in the United States. 

Price December 1, by decades. Price December 1, by years. 

State, Territory, or Division. 1866- 1876- 1886- 1896- 1899. 1901. 1902. 1903. 1901. 1905. 1906. 1907. 
1875. 1885. 1895. 1905. 1900. 

Cent,s. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. 
Maine ........................ 67 56 65 48 44 49 48 62 51 52 65 59 65 
New Hampshire ............. 66 63 57 58 50 52 55 65 59 68 71 73 76 
Vermont ..................... 66 60 62 61 52 50 59 56 55 56 51 58 70 
Massachusetts ................ 78 70 68 67 70 72 Gl 74 68 72 71 68 70 
Connecticut .................. 86 75 64 64 ()3 65 65 71 71 73 73 75 75 

New York .. ••.....•......... 70 65 54 53 59 57 57 59 59 61 59 61 70 
New Jersey .•................ 86 73 61 67 56 59 52 64 64 66 03 60 75 
Pennsyl vanla ................ 76 68 55 53 54 55 56 61 64 63 56 57 69 
Delaware .. . ... .............. 82 69 57 50 4.9 62 55 60 55 62 57 61 69 
Maryland .•.................. 79 68 61 58 56 57 60 61 63 63 63 60 67 

v· .. 65 64 59 55 54 55 56 60 61 64 62 58 73 1rgirua ...................... 
West Virginia ................ 75 66 63 69 56 56 59 62 68 72 66 65 75 
North Carolina ............... 62 66 55 59 49 66 62 62 65 71 66 64 71 
Obio ......................... 80 75 63 58 58 58 GO 61 65 72 62 57 75 
Indiana .•.................... 71 75 (,1 60 59 61 61 58 70 70 65 64 73 

Illinois ....•.................. 73 75 60 64 58 65 70 71 73 78 68 75 80 
Michigan ..................... 66 65 53 50 55 61 51 63 54 61 63 55 66 
'\Vlsconsin ................... 62 64 53 54 63 59 59 59 61 63 56 62 72 
Minnesota ................... 72 64 54 53 52 57 62 57 53 60 57 64 73 
Iowa ......................... '70 70 62 61 58 G4 70 70 71 67 70 76 80 

Missouri. ........ ............ 67 67 64 70 61 69 76 58 75 85 82 74 90 
Nebraska .................... 88 75 60 62 62 64 58 53 69 91 ()3 62 88 
Kansas ....................... 87 79 71 75 50 70 76 75 78 80 69 74 82 
Tennessee .................... 82 71 58 63 57 59 59 76 66 71 68 83 80 
Oregon ................... . ... 111 79 65 66 74 77 .......... - -... -... - ........... .. ........... . . .. . . . . . ....... .. ......... 

United States .............. 72.6 66.2, 55.0 53.5 55. 1· 1 55. 8 56. a I 59. 6 60. 7 62.2 58. 7 1 59. 6 69.8 

Division: a. 
North Atlantic ............ 72.5 66.1 54.6 53.0 55.3 55.4 66.0 69.5 60.4 61.3 58.3 59.4 60.4 
South Atlantic ............. 73.1 66.0 61. 1 57.1 55.2 56.1 511 4 61.2 64.1 67.7 64.0 61.6 72.5 
~ 1!orth Central East of Mis-

slssip&I River ............ 67.9 69.1 54.4 53.7 59.6 56.9 55.9 57.6 59.7 64.7 50. 7 58.4 69.1 
North entral " 'esto!Mis-

sisslp&I Rh•er ............ 72.3 69.9 59.8 59.8 56.6 61. 9 06.8 Gt 2 66.0 69.4 67.4 68.8 70.l 
South entral .............. 82. 7 69.8 54.5 66. 7 5i.O [;9. 0 59.0 76.0 66. 0 71.0 GS.O 83.0 80.0 
Far \Yestern ............... 112.0 76. 7 61. 5 53.3 74.0 7i.O ......... .. ....... -. -...... - .. .. .......... . ....... -- .... -........ . .. -.... . 

a Sea note a, J.)age 590 . 

. . 

" 

1908. Jan.1. 

Cents. Cents. 
75. 68 
80 75 
70 70 
80 75 
80 76 

76 73 
75 78 
75 70 
72 72 
76 68 

72 75 
81 77 
78 75 
82 78 
78 77 

90 90 
71 63 
76 76 
73 66 
78 so 

86 86 
83 90 
91 90 
80 85 

.. . -.... . ........ 
76. 6 r 71. 7 

75. 5 1 11. G 
76. 5 74.4 

75. 6 G9.9 

77. 8 77.7 
80.0 66.0 

.. .. .. .. .. .. . . -......... 
' 

Price bimonthly, 1908. 

Mar.I. May 1. July 1. Sept.I. 

Cents. Cents. Cents. Cent-s. 
67 70 81 84 
87 77 79 80 
()6 78 78 75 
75 75 90 90 
91 80 90 90 

76 80 90 83 
98 .85 100 85 
68 75 83 79 
75 80 90 80 
64 78 80 83 

71 80 86 74 
78 81 83 82 
81 91 99 87 
74 76 82 78 
76 74 83 78 

62 89 85 93 
67 67 79 65 
70 72 80 77 
68 67 79 71 
93 78 100 78 

69 90 108 88 
88 110 ....... 86 
80 .... -.. . ....... 140 
65 90 90 90 

. .. -... - .. . ....... . ........ . ....... 
72.4 77.0 86.0 80.0 

72.6 77.4 86. 8 81. 4 
73.4 80.9 85.1 79.9 

68.8 70.8 80.0 71.0 

83.4 77. 0 93.6 80.6 
(,,5. U 00.0 90.0 90.0 

. .... -...... . ......... .. ........ .. .......... 

Nov.l. 

Cents. 
71 
77 
70 
85 
85 

79 
80 
76 
75 
75 

69 
78 
77 
77 
80 

92 
72 
77 
69 
75 

80 
91 

100 
87 

.. ....... 

77.1 

77.7 
74.l 

75.0 

76.5 
100.0 

. ...... -.. -

~ 
~ 
00 

~ 
t,:j 

g; 
to 
0 
0 
~ 

0 
l:i:j 

1-3 
~ 
t,:j 

t1 
t,:j 
t-o 

~ 
1-3 
~ 
t,:j 
z 
1-3 
0 
l:i:j 

> 
~ 
H 
0 q 

~ q 
~ 
t,:j 
• 
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STATISTI CS OF POTATOES. 649 

POTATOES. 

Potato crop of countries named, 1903-1907. 

[No statistics for Switzerland, Portugal, Argentina, Transvaal, Egypt, and some other less important 
potato-growing countries.) 

. Country. 1903. 

NORTll .AhrERICA, 
Bushels. 

United Statrs ...... _ ........... _ 247,128,000 

Canada: 
Ontario ..................... 17,202,000 
MRnitoba ....... . . . .......... 4,907,000 
New Bruns,vick ........... _. 4,835,000 
Saskatchewan and Albert.a .. a 1,000,000 
Other ....................... a 29,000,000 

Total Canada .............. 56,944,000 

Mexico ........ . ................. 539,000 
Newfoundland a .•...•. __ .......• 1,350,000 

Total North America ...... 305,061,000 

SOUTFI AMERICA. 

Chile ....... ..................... 10,349,000 

EUROP E. 

Austria-Ilungary: 
357,121,000 Austria ...................... 

Il ungary proper ............. 165,386,000 
Croatia-Slavonia ............. 19,337,000 
Bosnia-Herzegovina ......... 2,322,000 

Total .Austria-Hungary .... 5,:4, 166,000 

Belgium ......................... 86,580,000 
Denmark .. _ ........ _ ............ 25,256,000 
l!' lnland .... _ .. _ ................. 19,212,000 
France .......................... 426,422,000 
Germany ........................ 1,576,361,000 

29,000,000 Italy d ........................... 
?i-ialta. - ......................... 628,000 
Netherlands ..................... 73,394,000 
Norway ... . ..................... 22,851,000 
Roumnnia ....................... 5,246,000 

Russia: 
Russia proper ............... 675,330,000 
Poland ...................... 194,829,000 
Northern Caucasia ........... 17,441,000 

Total Russia (European) .. 887,600,000 

Sen•ia ....... . ................ . .. 1,527,000 
Spain d •••••..•••••••••••••••••• 84,000,000 
Sweden ..... . ................... 59,317,000 

United Kingdom: 
C reat Britain ................ 108,779,000 
I reland .................... _ . 88,227,000 

Total United Kiugdom .... 197,000,000 

Total Europo ............. _ 4,038,566,000 

.ASIA. 

Japan ........................... 
Russia (Asiatic) . . ............... 

9,824,000 
19,364,000 

Total Asla ................ _ 29, 188,000 

AFRICA. 

Algeria .......................... 1,596,000 
Cape of Good Hope .............. e 1,600,000 
Natal ............................ 345,000 

Total Africa. .... _ .......... 3,541,000 

a Estiniated from returns for census year. 
b 1905 figures. 
o 1906 figures. 

1904. 1905. 1906. 1907 • 

Bushels. Bushels. Bushels. Bushels. 
332,830,000 260,741,000 308,038,000 297,942,000 

15,967,000 14,819,000 15,404,000 20,908,000 
3,919,000 2,901,000 4,281,000 4,150,000 
5,550,000 5,693,000 5,522,000 5,183,000 

a 1,000,000 2,844,000 5,507,000 5,338,000 
a 29,000,000 a 29,000,000 020,000,000 36,657,000 

55,436,000 55,257,000 59,804,000 72,236,000 

5'1:l,000 
1,350,000 

469,000 
1,350,000 

b 469,000 
1,350,000 

b 469,000 
1,350,000 

aoo,14a,ooo 1 317,817,000 369, 661, ooo I 371,997,000 

6,131,000 6,532,000 b 6,532,000 I b 6,532,000 

398,298,000 581,822,000 514,289,000 538,789,000 
110,402,000 168,221,000 179,083,000 177,004,000 

9,311,000 12,689,000 12,854,000 c12, 854,000 
2, 450,000 2,485,000 3,011,000 ca,011,000 

520,461,000 765,117,000 709,237,000 731,658,000 

91, 6.'12, 000 57,159,000 88,652,000 88,192,000 
24,214,000 29,954,000 28,454,000 24,005,000 
15,465,000 20,704,000 20,432,000 C 20,432,000 

451,039,000 523,876,000 372,076,000 ~04,181,000 
1,333,326,000 1,775,579, oco 1,577,653,000 1,673,246,000 

29,000,000 29,000,000 29,000,000 29,000,000 
733,0CO 387,000 378,000 793,000 

94,421,000 87,043,000 95,503,000 94,401,000 
17,253,000 25,832,000 20,995,000 16,956,000 
3,001,000 3,733,000 4,636,000 3,860,000 

705,170,000 
170,99,,000 

8,741,000 

686,502,000 
331,529,000 
14,857,000 

630, 211, 000 
296,662,000 

12,844,000 

004,487,000 
327,689,000 
11,932,000 

893,908,000 1,032,888,000 939,717,000 1,034,1~8,000 

718,000 
84,000,000 
51,314,000 

1,232,000 
84,000,000 
74,819,000 

1,709,000 
84,000,000 
63,829,000 

876,000 
84,000,000 
52, 'l:70, 000 

133,961,000 
98,635,000 

1~0, 474,000 
127,793,000 

128,005,000 
99,328,000 

Ill, 159,000 
83,860,000 

232,596,000 268,267,000 227,333,000 195,028,000 

3,843,081,000 4,770,590,000 4,263,694, ooo I 4, 453, ooo, ooo 

11,274,000 
18,800,000 

16,255,000 
18,865,000 

20,244,000 
16,481,000 

c20,244,000 
17,076,000 

30,074,000 35,120,000 36,725,000 37,320,000 
-

1,655,000 1,605,000 1,684,000 1,803,000 
1,942,000 a 2,000,000 a 2,000,000 a 2,000,000 

451,000 466,000 454,000 444,000 

4,048,000 4,071,000 4, 138,ooo I 4,247,000 

d Average production. 
, Estimated from statistics for 1890 and 1904. 
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Potato crop of countries name.d, 1908-1907-Continued. 

Country. 1903. 1904. 1905. 1006. 1907. 

AUSTRALASL\. 

Australia: Bushels. Bushels. Bushels. Bushel.,. BU,S11tls. 
422,000 501,000 Queensland .................. 122,000 659,000 718,000 

New Sou th \Vales ........... 1,147,000 2,118,000 1,820,000 1,881,000 4,288,000 
4,307,000 6, 2'19, 000 Victoria ..................... 6,300,000 6,262,000 3,467,000 

South Australia ............. 1,057, 000 1,173,000 729,000 756,000 832,000 
188,000 ,v estern A ustralla ........... 242,000 170,000 210,000 235,000 

Tasmania ................... o, 105,000 6,395,000 4,127,000 2,112,000 0,807, 000 

Total Australia ............ 14,973,000 16,777,000 11,071,000 . 10,013,000 18,935,000 

New Zealand ..... ............... 1, 21s, ooo I 1,795, ooo I s,025,000 I 4,607,000 6,342, coo 

Total A ustralasla .......... 22,188, ooo I 21,512, ooo I 16,096, ooo I 14,620,000 25,277,000 

Grand total. ............... 4,409, 103, ooo 14,298, 04.9, ooo 15,159,226, ooo l4, 695, 3,0, ooo 4,898,379,000 

Condition of the potato crop in the United States on the first of months named, 1888-1908. 

Year. July. Aug. Sept. Oct. 

P. ct. P. ct. P. ct. P. ct. 
1888 . ............. 95. 7 93.2 91. 6 86. 8 
1889 .............. 95. l 94.3 81. 7 77.9 
1890 .............. 91. 7 77.4 65. 7 61. 7 
1891. ............. 95. 3 96.5 94.8 91.3 
1892 ............. . 90.0 86.8 74. 8 67.7 

1893 ...•.......... 94.8 86.0 71.8 71. 2 
1894 ............. . 92.3 74.0 62.4 64. 3 
1895 .............. 91.5 89. 7 90.8 87.4 
1896 ••••......•... 99.0 94.8 83.2 81. 7 
1897 •............. 87.8 77.9 66. 7 61. 6 
1898 .............. 95. 5 83.9 77.7 72.5 

Yeor. July. Aug. 

P. ct. P. ct. 
1899 ............. 93.8 93.0 
1900 ............ . 91. 3 88.2 
1901. ............ 87.4 62.3 
1902 ............. 92.9 94.8 
1903 ..•.......... 88. 1 87.2 

1904 ............. 93.9 94.l 
1005 .•........... 91.2 87.2 
1906 ............. 91. 5 89.0 
1907 .•........... 90.2 88.5 
1908 ............. 89.6 82.9 

Sept. 

P. cl. 
86.3 
80.0 
52. 2 
8~.l 
84. 3 

91. 6 
80.9 
85.3 
80.2 
73. 7 

Oct. 

P. ct. 
81. 7 
74. 
54. 

4 
0 

82. 5 
74. 6 

89. 5 
74. 3 
82.2 
77.0 
68. 7 

Acreage, production, and value of potatoes in the United States in 1908. 

State, Territory, Produc- Farm State, Territory. Produc- Farm 

Acreage. value De- Acreage. value De-
or Di vision. tlon. cember I. 

or Division. tlon. cember 1. 

.Acres. Bushels. Dollars. Acres. Btts$htl'8 . Dollar$. 

Maino .......... 116,000 26,100,000 15,921,000 Tennessee ...... 28,000 2,240,000 1,590,000 

N. Hampshire .. 19,000 1,900,000 1,387,000 AJabama ....... 15,000 11 275, 000 1, 211,000 

Vermont ....... 27,000 l, 971,000 1,321,000 Mississippi ..... 8,000 728,000 677,000 

Massachusetts .. 32,000 3,040,000 2, 58i,OOO Louisiana ...... 13,000 1,066,000 981,000 

Rhode Island .. 6,000 900,000 774.,000 Texas .......... 50,000 3,550,000 3,4i9, 000 

Connecticut .... 34,000 2,720,000 2,448,000 Oklahoma ..•.. 27,000 2,106,000 2,064,000 

New York ..... 425,000 34,850,000 26,138,000 Arkansas ...... 30,000 2,460,000 2,116,000 

New Jersey .... 73,000 5,256,000 4,678,000 Montana ....... 20,000 2,760,000 l , 932,000 

P ennsylvania .. 277,000 19,944,000 15,955,000 "' . 6,000 948,000 626,000 Icom1ng ...... 
Delaware ...... 8,000 656,000 544,000 Co orado ....... 56,000 7,000,000 4,200,000 

Maryland ...... 32,000 2,464,000 1,823,000 New Mexico .... 1,000 100,000 90,000 

V~nia ........ 57,000 5,016,000 3,612,000 Utah .......... 12,000 1,920,000 1,056,000 

W. irginia .... 34,000 2,856,000 2,428,000 Nevada ........ 3,000 360,000 270,000 

N. Carolina .... 25,000 1,975,000 1,521,000 ldnho .......... 15,000 1,950,000 1,170,000 

S. Carolina ..... 9,000 729,000 802,000 W ashlngton .... 38, 000 4,560,000 3,055,000 

Georgia ........ 10,000 780,000 858,000 Ore~on ......... 43,000 4,257,000 2,895,000 

Florida ........ 5,000 •U5,000 560,000 California ...... 49,000 5,243,000 4,037,000 

Ohio ........... 170,000 13,090,000 10,079,000 
3,257,000 :218, 985,000 197,039,000 

Indiana ........ 90,000 5,130,000 4,309,000 United States 
Illinois . ........ 156,000 11,076,000 9,193,000 

Division:a I 
Michigan ....... 325,000 23,400,000 13,572,000 N. Atlantic ... 1,009,000 96,681,000 71,206,000 

Wisconsin ...... 252,000 20,160,000 12,096,000 S. AUantio ... 180,000 14,891,000 12,148,000 

Minnesota ...... 145,000 11,020,000 6,171,000 N. Central E. 

Iowa ........... 141, 000 11,280,000 6,768,000 or Miss. R .. 993,000 72,856,000 49,249,000 

Missouri ....... 85,000 6,800,000 5,032,000 N. Central W. 
or Miss. R .. 623,000 49,678,000 31,079,000 

N. Dakota ..... 30,000 2,550,000 1,428,000 S. Central .... 209,000 15,781,000 14,026,000 

S. Dakota ...... 45,000 4,050,000 2,066,000 Far ~'estern. 243,000 29,098,000 19,331,000 

Nebraska ...... 91,000 7,098,000 3,904,000 
ICansas ........ 86,000 6,880,000 5,710,000 
Kentucky ...... 38,000 2,356,000 1,908,000 -

a Sea note a, tlage 599. 
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.AcrewJz, production, value, prices, exports, etc., of potatoes in the United States, 1849-1908. 

Aver-
Chicago,/irice per 
bushel, urbank. Domestic Imports 

Aver- age exports, during 
age fann Farm May of fol- fiscal fiscal 

Yenr. Acreage. yield Production. price value December. lowing year be- year be-
per per Dec. I. year. ginning ginning 

acre. bushel 
Dec.l 

July 1. July 1. 
Low. IIigh. Low. IIigh. 

Acres. Bu.sh. Bushels. Cu. Dollars. Cts. Cts. Cts. Cls. Bushels. Bushels. 
1849a .. --·----···· . . . . - - 65,797,696 - .... -- .. -. -.. --.. - .... - - ... -.. . . - - - . . ... - - 155. 595 -. -.... -.. 
1859a .. . . . . - --.... ..... - - 111,148,807 --..... . .... - .. -.... -..... . . -.... - .. - - -. . ... - - 380,372 -. -.... ---
1866 ... 1,009,381 100.2 107,200,970 47.3 50,722,553 ... -.. . . ---. .. . . . - - . . -... 512,360 1!>8,265 
1867 ... 1,192,195 82.0 97,783,000 65.9 64,<:62,486 . . . . . . . . -. - . . . - .. - . . ..... 378,(,()5 200,555 
1868 ... 1,131,552 93.8 106,090,000 59.3 62,918,600 . - .... . . -- . - -... - - ...... 503,2~9 138,{70 

18119 ... 1,222,190 109. 5 133,886,000 42.9 57,481,362 .. - -.. --... - -..... . ..... 596,9GB 75,336 
1870 ... 1,325,119 86.6 114,775,000 65.0 74,021,019 . ..... . . . . . .. - ..... . ..... 553,070 458,758 
1871 ... 1,220,912 98. 7 120,461,700 53.9 64,905, 1S9 ...... ....... ::::::1:::::: 621,537 96,259 
1872 ... 1,331,331 85. 3 113,516,000 53. 5 60,692,129 ...... - .... - 515,306 346,S.:O 
18i3 ... 1,295,139 81. 9 106,089,000 65.2 69,153, 709 ........ . ...... . . -. . . . .... - {97,413 5-~9, 073 

1874 ... 1,310,041 80.9 105,981,000 61.5 65,223,314 . . .. .. . . ...... . ..... -..... 609,642 188,757 
1875 ... 1,510,041 110.5 166,877,000 34. 4 57,357,515 . . .. . . .. ... -.. . . -.. - -..... 704,379 92,148 
1876 ... 1,741,983 71. 7 124,827,000 61.9 77,319,541 .. . . . . . ...... . ....... . .... . 529,650 3,205,555 
18i7 ... 1,792,287 94.9 170,092,000 43. 7 74,272,500 .. . . . . . ...... . ... - - . ..... 744,409 528,584 
1876 ... 1,776,800 69.9 124,126,650 58. 7 72,923,575 . . . . . . ... -.. . ..... . ..... 625, 3{2 2,624, H.9 

1879 •.. 1,836,800 98. 9 181,626,liOO 43.6 79,153,673 .. -... . . . . . - . . -.. - ...... 696,080 721,868 
1880 ... 1,842,510 91. 0 167,659,570 48.3 81,062,214 ...... ........ . ..... . .... - 638,8~0 2,170,372 
1881 ... 2,041,670 53.5 109,145,494 91. 0 99,291,341 ... - .. . .... - ...... . ..... {08,286 8,789,860 
1882 ... 2,171,636 78. 7 170,972,508 55.7 95,304,844 .. - ... . ...... . ..... .. ..... 439,443 2,362,362 
1883 ... 2,289,275 90. 9 208,164,425 42.2 87,848,991 -..... . ..... . ..... - ------ 554,613 425,(08 

1884 ... 2,220,980 85.8 100,042,000 39. 6 75,524,290 ...... -.... - --···· .... - . 380,868 658,633 
1885 ... 2,265,823 77.2 175,029,000 44. 7 78,153,403 ...... - ..... 33 50 494,948 1,937,416 
1886 ... 2,287,136 73.5 168,051,000 46.7 78,441, 9~0 44 47 65 90 434,864 1,432,490 
1887 ... 2,357,322 56.9 134,103,000 68.2 91,506,740 70 83 65 85 .(03, 880 8,259,538 
1888 ... 2,533,280 79.9 202,365,000 40.2 81,413,589 30 37 24 45 471,955 883,380 

1889 ... 2,G47,ll81l 77. 4 204,881,441 35. 4 72,610,934 33 45 30 60 406,618 3,415,578 
1890 ... 2,651,579 55.9 148,289,696 75.8 112, 341, 708 82 93 95 110 341,189 5,401,912 
1891 ... 2,714,770 93. 7 254,423,607 35.8 91,012,902 30 40 30 50 557,022 180,871 
11\92 ... 2,547,962 61. 5 156,654,819 G6.1 103,567,520 60 72 70 98 845,720 4,317,021 
1893 ... 2,005,186 70.3 183,034,203 59.4 108,661,801 51 60 64 88 803,111 3,002,578 

1894 ... 2,737,973 62.4 170,787,338 53.6 91,526,787 43 58 40 70 572,057 1,341,533 
1895 ... 2, ll54, 952 100.0 297,237,370 26.6 73,984,901 18 24 10 23 680,0~9 175,240 
1896 ... 2,767,465 91. 1 252,234,~0 28.6 72,182,350 18 26 19 26 926,646 246,178 
1897 .. . 2,534,577 64. 7 164,015,964 54. 7 89,643,059 50 62 60 87 605,187 I, 171,378 
1898 ... 2,557,729 75.2 192,306,338 41. 4 79,574,772 30 36 33 52 579,833 530,420 

1899 ... 2,581,353 88.6 228,783,232 39.0 89,328,832 35 46 27 30 809,472 155,861 
1900 ... 2,611,054 80.8 210,926,897 43.1 90,81l,167 40 48 35 60 741,483 371,911 
1901 ... 2,864,335 65. 5 187,598,087 76. 7 143,979,470 75 82 58 100 528,484 7,056,162 
1902 ... 2,965,587 96.0 284,632, 787 47.1 134, 111,436 42 48 42 60 843,075 358,505 
1903 •.. 2,916,855 84. 7 247,127,880 61.4 151,638, 094 60 66 95 110 484,042 3,166,581 

1904 ... 3,015,675 110. 4 332,830,300 45. 3 150,673,392 32 38 20 25 1,163,270 181,199 
1905 ... 2,996,757 87.0 260,741,294 61. 7 160,821,080 55 66 48 73 1,000,326 1,ll48,160 
1906 ... 3,013,150 102.2 308,038,382 51. 1 157,547,392 {0 43 65 75 l, 630, 461 176,917 
1907 ... 3,128,000 95. 4 298,262,000 61. 8 184,184,000 46 58 b50 b80 1,203,894 403,952 
1908 ... 3,257,000 85. 7 278, 985, 000 70.6 197,039,000 b 60 b 11 . . . . - - ...... . . - -....... . .. -....... 

a Census figures of production. b White stock. 

Average yield of potatoes in certain countries, bushels per acre, 1898-1907. 

United Russin, Ger- Hungarf 
United 

Year. Euro- Austrla.b France.a King-
States.a pean.b many.b proper. dom.a 

1898 ........................•... 75.2 100. 7 177.2 158. 5 121. 0 114.0 195.2 
1899 ...............•.....•...... 88.6 102.0 182.7 163.1 117. 4 117.2 179.9 
1900 ................•........... 80. 8 104. 7 187.5 149. 0 131. 6 126.0 140.7 
1901 ............................ 05.5 92.2 218.1 155. 8 126.8 115.6 216.9 
1902 ............................ 96.0 107.5 199.4 152.4 113. 3 114.1 183. 7 
1903 ...•............•.•.•....... 84. 7 91. I 197.0 126.2 125.0 120.2 166.1 
1904 •........................... 110.4 88. 4 164.2 126.l 86.2 123.4 195.6 
1905 ......•........ ----••. -.. -. - 87.0 106. 6 216. 7 182.5 126.8 142. 5 218. 8 
1906 ............................ 102. 2 94. 9 193.3 158.4 128.7 99.5 192.2 
1907 ..•......................... 95.4 102.4 205.3 173.2 57.0 107.7 171.0 

Average 1898 to 1907 ...... 88.6 99.0 194.1 154. s I 113. 3 118. 0 186.0 

a Winchester bushels. b Bushels of 60 pounds. 
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Average yield per acre of potatoes in the United States. 

10-year averages. 

State, Territory, or Division. 1899 . 1900 . 1901 . 1902 . 1903 . 1904 . 1905. 1906 . 1907. 1908. 

1866- 1876-- 1886- 1S9G-
1875. 1885. 1895. 19().5. 

-- - - ---------- -----
Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. }Ju. Bu. J)u. 

215 175 210 H5 22,5 
Maine ....................... 119 119 110 
New Ilampshlre ............ 124 124 97 
Vermont .................... 141 141 99 
Massachusetts ............... 116 116 98 
Rhode Island ............... 96 96 102 

Connecticut. ............. 99 99 83 
New York .................. 101 101 76 
New Jersey ................. 81 78 77 
Pennsyh•ania ............... 94 75 73 
Delaware ................... 77 71 61 

Maryland ................... 71 71 68 ,.. . . 69 67 67 1rgin1a ........... ..... ..... 
w t v· g1 · 78 71 68 es tr ma ............... 
North Carolina .............. 87 72 69 
Sou th Carolina .............. 78 67 68 

Georgia ..................... 81 62 65 
Florida ..................... 111 69 73 
Ohio ........................ 85 74 65 
I ndiana ..................... 77 69 62 
lllinOIS ...................... 76 79 63 

Michigan .................... 97 85 71 
" 'isconsin ................... 89 85 75 
Minnesota ................... lo.5 100 85 
I owa ........................ 96 88 69 
Mi . 82 78 71 ssoun ................•... 

North Dakota ............... ..... . .... 8( 

Bou th Dakota ............... ... - . . .. .. 57 
Nebraska ................... 
Kansas .........•............ 
Kentucky ................... 

Tennessee ................ . .. 
Alabama .................... 
M' .. . 1ss1ss1pp1 . . ................ 
Louisiana ................... 
Texas . . ..................... 

0 klahoma .................. 
Arl,.-aosas . . .................. 
Montana . . .................. 
v,.r . yommg ................... 

Colorado .................... 
New Mexico ................ 
u 
N 

tab ........................ 
evada ...................•. 

I doho ............... · ........ ,v ashington ................. 
0 rmon ...................... 

ali ornia ................... C 

United States ............. 

Division: a 
N. Atlant:c ............... 
S. Atlantic ................ 
N. Central E. or Miss. R ... 
N. Centro I \V. or Miss. Il ... 
S . Central ................. 
Far \\'estern ............ . . 

87 84 60 
95 76 59 
70 69 63 

71 72 64 
72 71 65 
78 70 66 
85 63 67 

104 70 66 

• -- .. -. ..... . ... -. 
83 81 71 

. --.. 103 102 
94 102 . .... 

-. .. .. - 79 91 
--.... 75 75 
.... - 96 96 

104 97 107 

-.... 98 110 
120' 120 

111 1151 91 
116 101 81 ---.-

92. 9 81. 21 73. 2 
--= 
105. 3 100. 1 81. 5 
75. 0 (;9. 4 67. 4 
85. 2 78. 8 67. 6 
92. 7 87.1 (19. 4 
73. 6 70. 8 64. 8 

114. 5103. 8 93. 3 

143 139 
106 127 
112 132 
98. 134 

122 142 

94 130 
79 88 
89 83 

~( 
85 
52 

7 64 
74 66 :1 72 

57 
711 56 

60
1 46 

75 69 
751 71 
731 76 
80 96 

82 66 
92 103 
87 96 
81 100 
75 82 

95 103 
81 78 
83 94 
74 95 

671 
51 

58 44 
64 56 
74 61 
64 60 
64 64 

75 78 
65 63 

145 141 
138 125 

109 84 
63 49 

139 120 
146 102 

138 124 
132 H.4 
100 115 
115 119 

----
84. 4 S8. G 
=--

88. 3 96. 8 
72.8 64.5 
82. 4 82.5 
81. 3, 93. 6 
65. 4154. 9 

119. 1 ,112. 3 

126 150 130 196 
101 108 120 98 135 120 112 120 100 
134 90 94 138 128 98 101 120 73 
79 77 109 96 119 97 114 120 95 
94 98 164 125 137 125 108 110

1 
11;0 

1001 96 81 92 96 96 92 98 so 

81 78 66 89 93 70, 105 981 62 

69 59 132 ro 115 93' 120 120 "'> ,~ 
58 62 83 91 106 90 94 88 72 

48 55 79 84 84 93 97 99 82 

55 60 80 70 99 95 93 951 77 

58 71 75 84 83 84 76 60 88 
80 52 96 80 101 S8 97 831 84 
61 64 64 67 78 77 75 88 79 

78 70 69 81 88 83 82 "01 81 I I 

I 
68 64 58 73 70 65 77 83 78 

60 62 90 82 102 75 85 80. 83 
76 54 94 83 98 78 110 76' 77 

83 31 101 76 93 80 89 87 57 

92 35 118 72 108 75 97 87 71 

97 81 12 78 121 67 95 90 12 

103 75 115 58 126 68 97 911 80 

81 68 98 64 102 82 92 101 16 

72 32 98 56 136 80 95 85 80 

93 17 128 66 96 82 84 82, 80 

52 110 l o.5 84 111 95 98 89 85 
73 45 74 89 96 9! 100 84. 90 
66 33 137 6,4 120 93 87 73l 78 

72 26 138 58 80 81 79 65 80 

70 35 80 73 83 85 82 801 
62 

54 46 62 66 71 · 80 80 85 so 
60 67 50 67 61 80 75 95 85 

66 62 69 82 82 110 85 90 91 

70 60 65 50 70 64 62 67 82 

62 54 66 67 72 64 77 73 71 

82 59 91 74 77 76 80 70 78 

72 46 72 70 77 65 60 70 82 
134 157 153 176 1431 120 152 150 138 

99 113 1001 167 1611 170 115 2001 158 

56 120 100 145 159 IGO 125 150 125 

19 so 72 67 62 75 121 100 100 

118 114 157 177 137 132 165 100 ltiG 
156 141 212 117 131 120 175 200 120 

136 108 H9 11:0 ]391 l<iO. 175: HS 120 

116 117 1:% 145 1201 14.21 129: Ji>O 120 

110 90 103 107 87 110' 101 125 99 
104 101 us 1ao 120 1w 12sl 1-ts 101 -- - ,--·--~ c.s. 01 oo. 01

~ 110. 4! 87. 0:102. 21~ ss. 1 

-i-- --, ,--
60. 2

1 
so. 1 ss. 4 103. o 112. 4 91. a 11v. 2104. 3 95. 8 

M8~17~67~3SS.7U8M1M9C7 
90. 6 6'.:!. 7 'J7. 7 72. 2 113. 6 71. 9 ~ 0' 87. 2 73. 4 
74. o 40. 411 1. 8 oa. 6 no. 5 84. 3 110. 1 83. 9 79. 7 
66. 2 48. sl 11. o 69. 3 75. 3 1s. 3 1a. 4 11. 1 75. 5 
95. ,

1
110. 5

1
120. 4139. 4130. 0

1
14& 3

1
12s. 4jl43. 0

1
110. 7 

a See note a, page 599. 
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... i 1•eragcfarm value per acre of potatoes 1·n tlte Un·iied Stales December 1. 

. 
10-yeor averages. 

State, Terri-
t-0rv. o r 1899. 1000. 1901. 1902. 1903. 1904. 190.5. 1900. 1907. 1JC8. 

Dh"lsion. 1866- 1876- 1886- 1896-
18i5. 1885. 1895. 190.5. 

' 

J 

Doll11. Dolls. Dollt. Doll-,. I Dolls. Dolls. Dolls. Dolls. Dolls. 
I 

Dolls. D olls. Dolls. D olls. Dolls . 

Moine . . .. ..... 59.50 53.90 60. 50 80.08 58.38 61. 74 100. 50 84.50 109. 76 103.20 166. 75 10.5. 00 81.20137. 25 

N. H ampshire. 63.24 53. 20 56. 26 66. 78 58.42 53.53 85.32 82.80 63.70 75.60 86.40 67.20 80.42 73. 00 

\"1'rmont. ..... S4.09 S5.00 48. 5 1 58.24 47.62 53. 60 57.60 64. 52 69.00 60.16 69.58 S.S.55 63.62 48.93 

Massachusetts. 75. 40 tJ6.50 67. 62 71.54 76. 38 S2. 14 69. 301 88. 29 68. 16, 84. 49 81. 48 74.10,100. 80 80. 75 

Rbo<.le Island. 67.20 65.12 71. 40 91. 60 71. 00 65. 80 91. 14 123. 00 102. 50(04. 12 111. 251 86. 40 102. 33' 129. 00 

Connrctirut. .. 60.33 56.16 55.61 67.68 59. 80 67. 20 76. 14 67. 16 74. 88 69.12 83. 72 70. 56 77. <X. 72. 00 

N<'W York .... 60.50 42. 66 37. 24 42.66 35. 201 36. 45 65. 38 38. 94 49. 84 50. 22 49. 00 5 1. 45 5.5. 86 6 l. 50 

'New Jersey ... 55.88 64.60 46.97 56.96 42. 33 41. 40 50. 16 80. 52 68.31 70. 15 69 75' 79. 20 88. 80 84. 08 

l'<>nnsvl vanin. 55.4ll 42.00 39.42 44.80 36. 55 30. 74 47.12 47.31 56. 42; 57. 24 58.50 53. 58 58.90 57.60 

Delaware ...•. 51.59 45. 44 32. 94 39.44 26. 52 28. 801 42. 90 40.29 47. 041 44. 52 54. Sil 57. 23 64.38 68.00 

:Maryland .... . 46.86 44. 73 36.04 40.70 41.60 57. 00 56. tl7 32. 64 29. 70, 46. 20 42. oo, 50. 49 55. 10 52. 08 

Yirgirua ....... 38.64 38. 19 35.51 42.02 36. 96 34. 22 52. 54 43.50 53. 7ti 45. 65 4i. 04' 50. 25 54.39 C3.37 

\V. \" irginla ... 43. 68 36.92 37. 40 44.46 37. 44 40. 80 44.20 48.96 52. 801 54. fi4 51. N 59.17 66. 41 71. 41 

:N. ('arolina ..• 52.20 46.80 41. 40 44.20 37. 62 39. 65 46.08 42.88 49.58 54.60 52. 3tl r,s. i:;o 68.65 ti0.84 

S. Carolina .... 73.32 53.60 55.08 70.29 58. 241 78. 00 77. 00 66. 24 8·1. 24188. 88 85. 491 8:i.10 77. 00 89.11 

Georgia •...... 80.)9 55.80 54.60 54.60 83. 00 85. 80 38.18152.36 67.84 52.20 08. 62 74 90 72. 80 84. 70 

Florida •...... 125. 43 62.10 67.16 88.50 8.5. 56 63. 601 79. 98 109. 80 103. 32 131. 58 90. 00 93.50 76. 00 112. 00 

Ohio .......... 51. 00 39. 22 35. 10 38.25 30. 53 30. 40 45. 90'. 41. 36 50. 63i 46. 06 4!\.14 52. 80 51 OSI 59. 29 

Indiana ....... 44. 661 34. 50 34. 72 37.23; 32.68 31.54 27.90 41.41 50. 16 41. 8.5 46. 40 50. 73 56./\5 47.88 

Illinois •....... 45. 60, 4 l. 08 36. 54 43.20 39.36 37.72 32.55 49.56 51.84 50. 76 50.25 G0.14 62.64 58.93 
I 

)fichigan ...... 48. 50 38. 25 29. 82 31.98 21.12 25.22 55. (',81 20. 52 38.22 35.09 37.52 32.30 40.50 41. 76 

\Visconsin •.•.. 43. Gl 35. 70 33. 00 34.96 26.78 28.84 50. 25 37. 95 33.64 35. 28 42. Hl 29.10 40. 95 48.00 

:Minnesota ••.•. 51. 45 36.00 33.15 32.19 24.00 24. 30 45. 56 30. 38 39.04 29.58 41. 00 34.04 41. 41 42.56 

Iowa ...... .... 43.20 38. 72 33. 12 35. 64' 23.00 26.64 30.08 33.32 42. (I() 38. 08 39.20 40.8.'i 46.75 48.00 

:hlissouri ...... 46.74 37. 44 34. 79 39. 751 33.20 32.55 18.02 44.80 50.16 46. 08 45.10 47.88 59.03 69.20 

N. Dakota ..•....... . . . . . . 32. 00 27.81 25.48 53.90 34.65 40.32 35.52 36. 10 45.08 55.19 47. 00 
34. 201 

S . l>nkotn ..•...... .. . . . . . . 27. ~3 31. 59 21.06 26.28 38.25 32.56 4R.06 2S.80 36. 48 35.00 42.00 45.91 

Nchraska. . . . . 54. 81 34. 44 32. 40 39.01 23. 50132. 34 34. 65 36.99 41. 60 31. 20 34.41 45.24 51. 10 42.90 

l(anse.s ... .. •.. 61 75 48. 64 37.17 42.92 42. 75 34. 56 27. 04 62. 10 49. 30: 44. 80 55.89 55.30 57.20 66.40 

l(onlucky .•... 40. 60
1 

3·1. 501 35. 28 38.19 31.11
1 

35. oo ao. 45 42.40 49.64 45. 65 45.0.5 50.0'2 00. 00 50.21 

T<>n ncssre ..... 
I 64. 59 41. 18 36. 121 33. 28 36.54 28. 60 31. 32 39. 56 39.68 42. 24 44. 02 46.40 49.60 56. 79 

Alabama . .. ... 72. i2 63. 19 53. 9.5 58.241 48. 72156. 581 73. 03 46. 50 64. 32 60. 39 70.40 69. 75 95. 00 80.73 

' I . . I • 71. 76 ~O. 90 52. 80 64.38 62. 22 54. 78 71. 30 63. 48 72. 16 69. 70 93.50 73. 95 83. 67 84. 62 
., ISSISS pp! .... 
Louisiana . •... 79. 001 53. 55 54. 94 54. 401 48. 60155. 301 60. 60 53. 30 45. 501 63. 70 58.24 46.50 60. 33 75.46 

Texas ......... 122. 72 67. 90 57. 42 58.88, 58. 24 54. 561 67. 501 56. 10 58. 961 66. 96 59.52 C6. 99 76. 64 69.58 

Oklahoma ....• 64.86 62. 081 70. 00 76.44 . - . .. - ... -. - ...... 67.50 55. 38 53. 30, 73. 81 65. 23 68. 79 58. 70 
.A rkansns ...•.. 70.55 59.13 44.02 48. 10 44. 73 41. 04 57. 96 48. 96 55. 30 57. 75 47.45 53. 601 63. 68 70.53 

11ontana .•.... - . -- - - 71.07 63.24 75.40, 74. 73 71. 02114. 61 76. 50 77. 44 87. 23 70.80 92. 72 75.00 96.60 

"'yomiog .•..• ... -- . 69.56 02.22 86.941 76. 251 67. 321112. 40 65. 27 95. 19 99. 82 95. 20 74. 75 HS. 00 104. 33 

Co\oratlo ...... 65.57 46.41 64.31 87. oo, 58. 83 91.20 56.25 99.00 75.00 ....... 46. 201 45. 92 108. 00 51. 00 
>J. }.lcxico •••.. ...... 63.00 5325 54.18 33. 32, 21. 061 59. 001 58. 32 73. 08, 48. 36 66. 75108. 90 96.00 90.00 

Utah ... ....... ...... 46.08 42.24 61.16 66. 00, 56. 64 68. 40. 70. 65 83. 19 65. 76 56. 76 82.50 05.00 88.80 

NeYnda ....... 186.16 92.15 60.99 105.12 91. 80187. 36'128. 31133. 56 81. 901 85.15 98.40 122. 50 180. 00 90.00 

Idaho ......... 68.60 58.30 69.00 ...... 75. 64 63. 92 90. 72 55. 13 73. 60. 87. 57 67. 20 71. 75 75. 43 78. 00 

,v ashington ... ........ 60.00 52. 80 58.M 12. oo' 54. 52 11. 37 51. 68 52. 201 67. 20! 05. 32 72. 24 75. 00 80. 3!l 

Ore~on ... ..... 75.48 60.95 43.68 54.00 56. 35 49. 50 63. 00 56. 65 53. 501 51. 33 06. 00 .56. 56 70. 00 G7. 33 

California ..... 111.36 72. 72 45.36 70.15 74. 97 55.12 77. 77 68. 44 85. 801 86. 43 110. 55 92. 50 130. 50 82. 39 

United States 51. 00 42.95 -37. 19 42. 121 34. 61 34. 78 50. 27 45. 22 51. 99. 49. ool 53. 01 52. 2ol ss. 86 co. so 

Division: a I 41. 521 40. 01 58. 901-52. 42 61. 231 62. 97 N. Atlantic .. 55.44 56.60 43.44 50.071 61.33 62.01 64. 98 70.60 

S. Atlantic .. 46.9.5 41. 99 38.62 46. 371 37.39 38.36 51. 27 47.11 54. 08 64. 97 54. 05 57.99 62.57 67.48 

N. (',entral 
E.o!Mlss. 
RI ver ..... 47.54 38.38 34.14 36. 341 29.82 30.68 46.11 38.24 42.35 40.29 43.94 41. 08 47. 52 49.62 

N. Central 
W.ofMlss. 
River ..... 48.95 39.28 34.21 36. 831 27.37 29.30 33.08 38.53 43.58 36. 45 41. 36 42.89 49.42 49.89 

S. Central ... 49.24 42.02 89.72 48. 33 39.91 40.95 52.40 49.68 54.83 55.73 55. 43 67.22 69.54 07.12 

FarWestem 108.78 08.61 48. 52 64.311 63.22 53. 34 84.78 60.17 74.42 69.46 82.56 73.42 93.09 79.48 

a Soc note a, page 500 • 

.. 



Average/arm price of potatoes per bushel in the United Stales . 

Price December 1, by decades. Price December 1, by years. . 

State, Territory, or Division. 
1866- 1876- 1886- 1806- 1800. 1000. 1001. 1902. 1003. 1904. 1005. 1006. 1907, 1875. 1885. 1895. 1905. 

Cts. Cts. Ct8. Cta. Cts. Cts. Cts. Cts. Cts. Cts. Cts Cts Cts. 
Maine ....................... 50 55 55 56 42 49 67 65 56 4S 61 50 56 New Hampshlre ............. 51 56 58 63 46 53 70 69 65 56 72 GO 67 Vermont ..................... 39 50 49 52 36 40 64 58 50 47 71 55 53 Massachusetts .•..• . ....•.... 65 70 09 73 57 66 00 81 71 71 84 05 84 Rhode Island .• •............. 70 74 70 75 50 70 93 75 82 76 89 80 93 

CollDecticut ............... . .. 67 72 67 72 46 70 04 73 78 72 01 ~,, 77 ,_ 
New York ...... . ............ 50 54 49 54 40 45 71 59 56 o4 70 49 57 New Jersey .................. 68 70 61 64 51 00 85 61 69 61 75 06 74 Pennsyl van la .....•.•. •.•.•.. 69 56 54 56 43 53 76 57 62 54 GS 57 67 Delaware . . .................. 07 64 54 5S 61 00 7S 51 50 53 /lO 59 65 

Maryland .................... 66 63 53 65 51 54 77 52 60 51 58 56 00 Virginia ..................... 56 57 53 58 56 50 74 58 04 65 56 67 68 ,vest Virgirua ................ 56 52 65 57 52 51 85 51 60 54 58 01 80 North Carolina ............... 60 65 60 65 66 65 72 67 74 70 68 74 78 South Carolina ............... 94 80 81 99 104 100 110 06 104 101 103 106 110 
Georgia ................ .' ..... 99 00 84 91 83 77 105 00 04 107 112 110 100 Florida ...................... 113 00 92 118 124 106 129 122 120 129 120 110 95 Ohio ......................... 60 53 54 51 43 40 85 44 61 47 63 48 68 Indiana ...................... 68 60 56 51 43 38 90 4l 66 45 58 57 65 Illinois ....................... 00 52 58 54 41 41 93 42 72 47 07 02 72 

• 

Michigan ....... . ............ 50 46 42 39 32 26 08 41 49 29 ti6 34 45 v,,,· . 49 42 44 38 26 28 67 33 58 28 ('} 30 45 ISOOOSID ................... ,_ 
Minnesota ................... 49 36 39 37 25 30 67 31 61 29 50 37 41 Iowa ......................... 45 44 48 44 23 37 94 34 75 28 49 43 55 M' . 57 48 49 53 40 35 100 35 76 48 55 5i 72 LSSOUfl. . . ..... , ............ 

North Dakota .............. . . ...... . . . . . . . 40 36 27 49 40 33 48 32 3S 46 62 South Dakota ............... .. . .. ,. ... .. ...... 49 39 27 30 85 44 54 30 38 35 60 Nebraska .................... 03 41 54 47 25 49 105 27 65 26 37 5.3 70 K.ansQ.3 .• ...................... 65 04 63 58 45 48 104 45 85 56 6!) 70 88 Kentucky ......... . .......... 58 50 56 67 01 50 87 53 68 66 53 61 75 

Price bimonthly, 1908. 

1908. Jan 1. Mar.I. May 1. July 1. Sept.I. 

Cts. Cts. Cts. Cts. Cts Cts 
61 58 70 72 72 75 
73 70 74 81 81 92 
67 55 64 70 74 69 
85 85 01 98 97 92 
so 90 95 98 110 8S 

00 80 90 95 95 94 
75 58 71 81 74 93 
89 74 70 86 82 87 
80 74 71 74 76 84 
83 70 63 70 75 74 

74 60 05 70 70 72 
72 69 77 80 71 65 
85 82 87 90 90 76 
7i 81 89 97 80 70 

110 111 135 125 115 105 

110 115 123 125 110 115 
135 ....... 156 ........ 120 ....... 
77 OS 72 i1 91 81 
84 65 68 i5 89 92 
83 73 75 61 103 88 

58 45 52 57 69 71 
60 48 51 62 'il 70 
5G 45 60 50 55 53 
00 60 C.3 66 70 03 
74 76 80 61 so 07 

56 65 cs 71 73 07 
51 58 (iJ 62 61 54 
55 7l 09 69 70 0:3 
83 88 9•1 97 110 80 
81 73 80 89 89 77 

~ov.1. 

Cts. 
50 
71 
67 
84 
90 

9:J 
67 
91 
79 
83 

70 
G7 
78 
76 

110 

100 
131 

78 
83 
85 

55 
50 
54 
o7 
il 

68 
47 
53 
85 
81 

O') 
C7't 
}.j::.. 

~ 
f; 
t;; 
0 
0 
~ 
0 
l:rj 

~ 

I 
~ 
~ 
1-3 
0 
l:!j 

IJ-, 

~ 
~ 
0 

~ q 
!:ti 
ttj 
• 

1 



-

rennessee .................... 58 51 5~ C.3 65 58 86 64 64 O'.l 

,\labama ..................... lOL S'.l S3 91 87 82 109 93 96 9'.l 

~ississippi ................... 92 87 80 87 102 83 115 9.2 88 85 

(..oulsiana .................... 94 85 82 So 81 79 101 82 91 01 

rexas ........................ 118 97 87 92 91 88 125 86 88 93 

::>klahoma ..•.....•.......... . ... --- ..... -. . . . -... 90 71 65 125 71 93 76 

!\rkansas ..... . ..... .. •...... So 73 62 74 71 57 126 68 79 75 

~ontana ..•.................. . -..... 69 62 52 53 53 73 50 44 61 

Wyoming ............... . .... --...... 74 61 63 61 68 100 61 57 02 

:::olorado . . .........•......... . .. --... 83 51 59 55 82 90 51 50 37 

N' ew Mexico ...• . ..•......•.. . .. .. .. 84 71 86 68 114 118 81 84 78 

Utah ...•.............•..•... . .. --.. 48 44 44 55 48 eo 45 47 48 

N'evada ...................... 179 95 57 72 90 56 91 63 70 65 

[daho .•...................... . ....... 70 53 50 61 47 84 37 46 63 

IV ashington . ..... . .......... . ... -... 50 44 44 50 47 61 38 36 56 

Dreion .... . ................. 68 53 48 51 49 45 70 55 50 59 

::au ornia .................... 96 72 66 61 63 53 77 58 66 67 

United States .............. 54.9 52.9 50.8 49.9 39.0 43.1 76. 7 47.1 61.4 45.3 
. 

• 

Division: a 
North Atlantic . . ••..•.•.... 53.6 56.6 53.3 66. 7 42.9 49.9 73.6 61. 4 59.6 54. 5 

Sou th A Uimtio •........•.•• \12. 6 60.5 57.3 63. 7 57.9 59.2 81. 2 60. 7 69.9 62. 0 

North Central East of Mis-
sissip&i River ............ 55.8 48. 7 50.5 44.1 36.2 33.9 73.5 39.1 58. 7 35.5 

North entral West of Mis-
sissipd:I River .•.......... 52.8 45. 1 49.3 45. 3 29.2 39.3 81. 8 34. 5 68.6 33.0 

South antral. ............. 66.9 60.2 61. 3 73.9 72.7 61. 9 108. 1 69. 1 79.2 74. 0 
Far Western ............... 95.0 66.1 52.0 54. 0 56.3 55. 8 76. 7 50. 0 53. 4 53. 4 

- - - -~-~-
a See note a, page 599. 

58 0'.l 76 71 78 86 l 
88 93 100 !l5 100 lll 
85 87 93 \13 100 119 
91 75 90 92 100 117 
93 87 105 98 110 113 

85 77 100 98 100 107 
73 07 91 SU 98 104 
50 61 50 'iO 50 56 
56 65 74 Co 86 82 

57 45 66 GO 70 67 
89 !JO 96 90 02 97 
43 50 65 55 65 63 
82 70 90 75 05 112 

48 41 52 60 46 68 
46 56 50 07 47 48 
GO 56 56 cs 47 50 
07 74 90 77 86 81 

61. 1 \ 51. 1 61. 8 70.6 63. 4 69.0 

68.6 53.8 62.3 73. 7 64.9 73.0 
64.5 C9.0 73. i 81. 6 76.0 84. 2 

61. l 41.9 54 .. 5 07.6 55.5 59. 7 

49.1 47. 8 58.9 6'.l. 6 62.5 06.0 
73.6 73.0 90.2 68.9 92. 7 100. 5 
57. 6 57. 2 C5. l 66. 4 62.7 64. 1 

90 77 
J'.l:! 92 
112 110 
101 75 
116 90 

110 98 
100 i4 

GO 65 
75 90 

73 85 
97 100 
08 72 
60 101 

52 60 
41 48 
50 54 
75 81 

73. 3 77. 8 

79. 2 76.4 
86.4 80.6 

66.8 80.6 

67.3 75.9 
104. 8 86.0 
61.6 ()8.7 

(if> ' 

95 1 90 
83 
94 

03 
i6 

10.2 
92 

80 
100 
cs 
90 

GS 
70 
65 
74 

78.0 

87.8 
i5.3 

77.0 

64.3 
8'2. 6 
75. 2 

tiO 
98 

100 
9f> 
U5 

105 
61 
68 
63 

60 
91 
55 
So 

62 
70 
70 
74 

69.2 

71. 9 
7C.5 

07.3 

61. 1 
68.2 
67.8 

U1 
l-3 

~ 
ui 
l-3 
1-1 
0 
I.fl 

0 
l:j 

1-d 
0 
1-3 

~ 
0 
t,.j 
U1 • 

O':> 
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Wholesale prices of potatoes per bushel, 1895-1908. 

ChiCll(O. Milwaukee. St. Louis. Cincinnati. 

Date. Burbank 
per bushel. Per bushel. Burbaru: 

per bushcl. Per barrel a. 

Low. High. Low. Iligh~ Low. High. Low. High 

Cents. Centll. CentlJ. Cent.s. Cents. Cents. 
1895 .................................. 17 75 15 100 20 82 ' . ----....... --- -. 
1896 .................................. 10 31 10 35 20 45 $0.60 $1.35 
1897 .................................. 18 62 15 100 21 65 . 90 4.75 
1898 .... . ............. . ............... 29 87 25 90 30 85 1. 25 3.75 
1809 .................................. 26 75 15 90 25 75 1.10 6.00 
1900 .................................. 25 50 20 80 27 54 . 32 . 57 
1901 .................................. 30 125 25 185 18 140 .30 }. 20 
1902 .......... . ....................... 30 100 -. -. ---- ... --. -- 41 105 .90 3.00 
1903 .................................. 38 85 35 90 40 126 1.20 3.00 
1904 ........................... . ...... 31 122 20 120 36 125 1. 20 4.80 

. 
1905. Per bushel. 

January ............. . ............... 32 38 22 32 35 42 . 38 . 42 
February ................ . ........... 33 37 22 32 40 50 .35 . 43 
March ......................... . ..... 25 37 20 30 31 38 .25 . 40 
~rll ................................ 20 29 18 25 27 40 .25 . 32 

ay ................................. 20 25 15 26 65 175 . 25 .30 
June ................................. 18 25 10 21 35 70 . 25 . ro 
July ................................. -.. -.. - - -... --. - 10 52 35 45 .45 . 55 
August ................. . ............ -....... - .... -. - ~ . 35 55 30 48 . 45 • 50 
September ...................... ..... 43 48 35 50 40 60 .45 . 55 
October ........... ...... ............. 43 72 38 65 52 73 . 50 .75 
November ....... . ................... 64 70 50 70 62 80 . 60 .75 
December ............................ 55 66 40 62 58 66 • 55 . so 

1906. 
January ............................. 55 66 45 58 58 82 . 55 . (5 
February ............ . ............... 47 57 35 50 53 61 . 45 6" • J 

March. _ ............................. 43 68 35 62 51 70 .45 .75 
~rll ................. .. ............. 57 63 50 62 65 68 • 60 .85 

ay ................................. 48 73 45 75 60 88 . 55 .75 
June ................................ 60 87 60 80 65 125 .90 1.05 
July ................................. . -- .. -.... -............ 40 87 35 75 .76 . 90 
August .............................. ... --...... . ..... -.... 35 50 37 co • 58 . 80 
September ........................... 45 58 36 65 43 02 • 56 . 60 
October .............................. 40 47 25 40 4S 66 .50 . fO 
November ........................... 41 48 25 40 45 55 .46 .&q 
Decem bcr ............................ b 40 b 43 25 40 40 46 .45 . 47 

1907. 
Janua1y ............................. 34 45 25 45 43 53 .45 . 50 
February ........ . .... . .............. 37 48 25 45 51 56 . 48 . 53 

March ............. . ................. 33 47 25 45 43 55 . 50 . 53 

April .......... . ..................... 33 61 25 60 63 68 . 40 . 80 
May ............................. . ... 55 75 40 70 74 75 .70 . 80 
JUDO ................. · · · · • • • • · · · · · · · · 32 70 30 70 60 78 . 60 . 70 
July ................................. 30 50 35 90 50 125 .25 . 85 
August ............................ .. . . -......... ........... . 30 00 60 95 . 70 . 80 
September ........................... 50 60 45 75 45 72 . 60 . 85 
October ................ . ............. 45 65 40 75 55 70 . 50 • G2 
November ........................... 45 63 40 65 53 65 . 50 . 65 
December ........................... 46 58 40 65 55 64 . 50 . 65 

19C8. 
J anunry .......... .. ................. 52 65 53 75 62 69 • f,0 • 68 

Febr.1ary ........ .... .. .... .......... 58 73 65 10 07 77 .65 • 8'2 
:t.farcb ............................... 62 75 63 70 71 78 .70 . so 
~ril .................. ......... ..... 60 77 65 80 73 78 .70 .85 

ay ........... ........... - .......... 50 80 5!3 80 65 74 . 60 .85 
June ................................. 53 150 58 150 100 105 . 60 1.35 
July ................................. 70 110 55 110 - ----... . --.. -.. 1. 10 1. 35 
August .............................. 58 90 60 85 - ....... . ---. -.. . 85 }. 15 
September ........................... 58 78 60 80 72 72 . i5 . 85 
October ............ ..... ............. 50 81 54 80 67 70 . 65 . 80 
November ........................... 57 71 58 70 09 72 • 65 . 75 
December ........................... 60 77 64 70 69 75 • 65 • 80 

a Per bushel for 1900 and 1901. b Common to fnncy. 
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1icreage, production, value, prices, and exports of hay in the United States, 1849-1908 • 
• 

Chicago prices No. 1 Hmo-
Aver- thy per ton, by carload lots. Domestic 

Aver- age 
farm 

e..xports, 
fiscal age Fann value 

Year. Acreage. yield Production. price Dec. 1. December. May of follow- year be-ing year. ginning per fer 
acre. on July 1. 

Dec.1. 
High. I Low. Low. High. 

DollJ. \·Doll-s. 

. . 

Acres. Tons.a To71$.a Dolls. Dollars. Dolls. Dolls. Ton.s.b 

1849C ...•• ..... -. --.... - - -.... 13,838,642 ..... -. . . -.... -.. -.... . .... - .. - . -.. - -- -.. - ... -. --
18.59C ...•. . --. -- - . -. -- ------- 19,083,896 --.. -.. .. -.. -.. -...... . . -. -.. :::::::i::::::: - .... - .. .. .. -- ........ 
1866 ...... 17,668,904 1. 23 21,778,627 10.14 220,835,771 ..... -... ---. . . . -- . -... - - .... -- 5,028 

1867 ...... 20,020,554 1. 31 26,277,000 10.21 268, 300, 623 ....... - .. .... -. . . ...... . .... -- 5,645 

1868 ...... 21,541,573 1.21 26,141,900 10.08 263,589,235 ..... - ... . .. .. - -... . - - .... - -...... - . ... - - - -.... 

1869 ...... 18,591,281 1.42 26,420,000 10.18 268,933,048 ......... - ... -...... . . - - .. - - ..... - 0, 723 

1870 ...... 19,861,805 1.23 24,525,000 12.47 305,743,224 -... - - . ......... -........ . . - -..... 4,581 

1871. ..... 19,099,052 1.17 22,239,400 14.30 317,939,799 . 5,266 - --...... . .. .. . . -. . ... -..... . - .. -. -.. 

1872 ...... 20,318,936 1. 17 23,812,800 12.94 308,024,517 . .. . . . .. . . .. - -. - ... - ..... . ......... {,557 

18i3 ...... 21,894,084 1.15 25,085,100 12.53 314,241,037 .. . . . .. - . . . . . . - . . ........ - .. -.... 4,889 

1874 ...... 21,769,772 1.15 25,133,900 11.94 300,222,454 . . . . .. . . . . . .. .. . . .. - .... . -. --.. 7,183 

1875 ...... 23,507,964 1.19 27,873,600 10.78 300,377,839 .. . .. .. -. - .. -..... -...... - . ..... -. - 7,628 

1876 ....•. 26,282,797 1.22 30,867,100 8.97 276,991,422 ......... . ..... - 9.00 10.00 7,287 

1877 ...... 25,367,708 1. 25 31,629,300 8.37 264,879,796 9.50 10.50 9. 75 10.75 9,514 

1878 ...... 26,931,300 1.47 39,t108,296 7.20 285,015,625 8.00 8.50 9.00 11.50 8,127 

1879 ...... 27,484,991 1. 29 35,493,000 9.32 330,804,494 14.00 14.-50 14.00 15.00 13,'739 

1880 ...... 25,863,955 1. 23 31,925,233 11.65 371,811,084 15.00 15. 50 '17. 00 19.00 12,~62 

1881. ..... 30,888,700 1.14 35,135,064 11. 82 415,131,366 16.00 16.50 15.00 16.50 l~o70 

1882 ...... 32,339,585 1.18 38,138,049 9. 70 371,170,326 11. 50 12.25 12.00 13.00 1 ,309 

1883 ...... 35,515,948 1.32 46,864,009 8.19 383,834,451 9.00 10.00 12.50 17.00 16,908 

1884 ...... 38,571,593 1.26 48,470,460 8.17 396,139,309 10.00 11. 50 15.60 17.50 ll,l42 

188.5 ...... 39,849,701 1.12 44,731,550 8. 71 389,752,873 11. 00 12.00 10.00 12.00 13,890 

1886 ...... 36,501,688 1.15 41,796,499 8.46 353,437,699 9.50 10.50 11.00 12.50 13,873 

1887 ...... 37,664,739 1. 10 41,454,468 9.97 H3,440,283 13.50 14. 50 17.00 21. 00 18,198 

1888 ...... 38,591,903 1. 21 46,643,094 8.76 408,499,565 11. 00 11. 50 10.50 11.00 21,928 

1889 ...... 52,947,236 1. 26 66,829,612 7.04 •170, 374,948 9. 00 10.00 9.00 14.00 36,274 

1890 .••... 50, i12, 513 1.19 60,197,589 7.87 473,569,972 9.00 10.50 12.50 15.50 28,066 

1891. ..... 51,044,490 1.19 60,817,771 8.12 494,113,616 12. 50 15. 00 13.50 14.00 35,201 

1892 ...... 50,853,061 1.18 59,823,735 8.20 490,427,798 11.00 11. 50 12.00 13.50 33,084 

1893 ...... 49,613, 469 1.33 65,766,158 8.68 570,882,872 10.00 10.50 10.00 10.50 54,446 

1894 ...... 48,321,272 1.14 54,874,408 8.54 468,578,321 10.00 11.00 10.00 10. 25 47,117 

1895 ...... 44,206,453 1. 06 47,078,541 8.35 393,185,615 12.00 .12.50 11. 50 12.00 59,052 

1896 ...... 43,259,756 1.37 59,282,158 6.55 388,145,614 8.00 8.50 8.50 9.00 61,658 

1897 ...... 42,426,770 1. 43 60,664,876 6.62 401,390, 728 8.00 8.50 9.50 10.50 81,827 

1898 ...... 42,780,827 1.55 66,376,920 6.00 398,060,647 8.00 8.25 9.50 10.60 64,916 

1899 ...... 41,328,462 1.35 56,655,756 7.27 411,926, 187 10.50 11.50 10.50 12.50 72,716 

1900 ...... 39,132,890 1. 28 50,110,906 8.89 445,538,870 11. 60 14.00 12.50 13.50 89,364 

1901. ..... 39,390,508 1.28 50,590,877 10.01 506,191,533 13.00 13.50 12.50 13.50 153,431 

1902 ...... 39,825,227 1. 50 59,857,576 9.06 542,036,364 12. 00 12.50 13.50 15.00 50,970 

1903 ...... 39,933,769 1.54 61,305,940 9.08 556, 376,880 10. 00 12.00 12.00 15.00 60,730 

1904 ...... 39,998,602 1.52 60,696,028 8. 72 529, 107, 625 10. 50 11. !iO 11. 00 12.00 66,557 

190.5 ...... 39,361,960 1. 54 60,531,611 8.52 515,959,784 10.00 12.CO 11. 50 12. 50 70,17Z 

1906 ...... 42,476,224 1.35 57,145,959 10.37 692,539,671 15.50 18.00 15.50 20.50 58,602 

1907 ...... 44,028,000 1.45 63,677,000 11.68 743,507,000 13.00 17.50 13.00 14.00 77,281 

1908 ...... 46,486,000 1.52 70,798,000 8.98 635,423,000 11. 50 12.00 ... -.. -- . -.. -. - . - .. --.. -... 

o 2,000 pounds. 

1--67563-YBK 19081--42 

b 2,240 pounds. c Census figures. 
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Acreage, product1·on, and ·value of hay in the United States, 1908. 

Stale, Territory, Produ<r Farn1 Statl', Territory, Produc- Fann 

or Division. Acreage. tiou. value De- or Division. Acreage. iion. value De-
cember 1. ccmber 1. 

Acres. Tons. Dollar.,. Acu.,. Tons. Dollars. 
?.Iain<.' ........... 1,400,000 1,260,000 li,640,000 Kentucky ....... 500,000 675,000 7,425,000 
N. Hampshire .. 640,000 589,000 9,424,0CO Trnntissce ....... 400,CCO coo, cco 7,080,000 
\'ermont ..... ... 870,000 966,000 13,041,000 Alabama ........ 110, oco 176,000 2,200,000 
Masso.cbuselts ... 585,000 702,000 11,934,000 Mississippi ...... 81,000 122,000 1 342 GCO J I 

Rhode Island .. . G0,000 90,000 1,552,000 Louisiana ....... 22,000 31. 000 341,000 

Connecticut ..... 490,COO 588,000 9,261,000 I Texas ........... 650,000 1, Oi2, 000 8,844,000 
New York ...... 4,764,000 5,717,000 70,033,000 Oklahoma ...... 900,0GO 1,3Cl.5,0CO G,525,000 
New Jersey ...•. 437,000 699,000 9,786,000 Arkansas ........ 19~, 000 I 29i,OOO 2,896,000 
P<.>nnsylYanla ... 3,118,000 4,677,000 56,124,000 Montana ........ f.25,()('() 1,0.50,0CO 8,768,000 
Delaware ....... 78,000 125,000 1,562,000 ,vyomlng ....... 252,000 i04, 000 3,i30,000 

Maryland ....... 300,000 480,000 5,760,000 Colorado ........ Gi0,000 l,6i5,000 14,656,000 
Virginia ......... 475,000 618,000 7,570,000 New l!icxico .... 168,000 336,0CO 3,192,000 
" ' , Virginia ..... 620,000 899,000 9,889,000 Arizona ......... 103,000 330,000 4,026,000 
N. Carolina ..... 175,000 262,000 3,537,000 Utah ............ 375,000 938,000 6,941,000 
S. Carolina ...... 65,000 81,000 1,199,000 Nevada. . .. ...... 200,000 400,000 3,520,000 

Georgia ......... 87,000 152,000 2,181,000 Idaho ........... 434,000 1,410,000 10,011,000 
Florida ......... 19,000 26,000 385,000 Washington ..... 373,000 839,000 9,2'.29,000 
Ohio ............ 3,000,000 4,590,000 3!), 933,000 Ore~on .......... 414,000 828,000 7,700,000 

Indiana ......... 2,500,000 3,750,000 33,000,000 California ....... 606,000 617,000 10,825,000 
Illinois .......... 3,100,000 4,743,000 38,893,000 

United States. (6,486,000 70,798,000 635,423.000 
Michigan ........ 2,727,000 3,954,000 34,598,000 
\V isconsi n .••.... 2,346,000 3,988,000 31,904,000 Division: a 
?tilnnesota ...... 909,000 1,527,000 8,246,000 N. A tlan lie .•• 12, 364, 000 15,268,000 198, 7!)5, 000 
Iowa ....•....... 3,800,000 6,460,000 36,822,000 S. Atlantic .... 1,819,000 2,643,000 32,083,000 
Missouri ........ 2,900,000 4,350,000 30,450, CO) N. Central E. 

o£Miss. R ... 13, Ci73, COO 21,025,COO li8, 328,000 
N. Dakota ...... 187,000 243,000 1,166,000 N. Central \V. 
S. Dakota ....... 510,000 765,000 3,136,000 of Miss. R ... 11,650,000 18,437,000 106,966, OCO 

Nt>brnska ....... 1~515, 000 2,348,000 11,505,000 S. Central. .... 2,861,000 4,278,000 36,653,000 
Kansas .......... 1,829,000 2,744,000 15,641,000 Far ,vestem .. 4,119,000 9,l::!i,000 82,598,000 

a See note a, page 599. 
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..rlt•r-ra9e. yield per ar.rr. nf hay in the [T,dted Staft•s. 

l l 'l-yror n,·, r.,::;,,s 
Stnt<', , 

I l~~. 1000. 1901. 190'..'. 1003. l 00-I. 1905. 1900. 1 !lOi. 1908 
TerrlWry, or 

l)h·lslon. J ,(jl,- 1,,!}- I f,- 1 ~!)1,-

1 75. 1"' I".: 1 ~'.,l!i. l'.i05. . ,. 

Tona.I Ton8. Toni. Tom. Toru. Ton,. Ton~. Ton,. To111. Ton,. TonJ. Tont. r,,n,. T.m~. 

Moine ......... o.~; 0. OS 0. !.l(j 1. 01 o.oo o.oo 1.0.1 1. 07 0.!18 J. 10 

N. Hmnpshlrc. 1.00 . 00 . 07 1. 00 .89 • '<7 l . ~~ I. C,j . 92 1. O'.? 

\'i'mtOlll •••..• l.lJ.5 1.00 L 11 1. :.>s 1. 1-l 1. '..' I 1. 3fi 1. :?'i 1. ts J.'..'5 

lf ossac!J 115(• L ts. I. 111 1.H l. 13 l.~ 1. 13 • 97 1. 21 l. t~) l. 36 l.'..'3 

Hhode l•llllcl. 1. 04 1. Ol • 9-1 1.05 .69 • 9'.l • 9:? 1.03 l.Oi l.lll 

Connecticut ..• I. 23 1.09 1. 01 1.11 • 91 • S9 1.01 1.35 1.11 l.OG 

New York •... l. 21 1. I t1 1.1:? 1. 20 1.01 . bl l. 3') 1.3t 1 •> • 1.36 .~u 

.K J •1--- 1.16 1. l 7 l. :?8 .~3 1.2G 1. 3'.! 1. ?.? l. 2S 1. 39 

"" '""'···1 ·-· l'en ns:yl\•nnln. 1. 1 n l. '..'I 1.15 1. ?S 1. '..'O 1. 11) 1. 19 I. 19 l.'..'7 1.-4,'i 

Delirwnre..... l. 13 1. Ol 1. 13 1. 28 1.0-l . 98 1.1'..' 1.09 1. ,., 1.59 

}.la.rylo.nd.... . 1. 12 1. }IJ 1. 15 1.18 1.13 1.09 1.22 1.01 1.24 1. :,G 

YiJ1!1nl:i....... l . l!J 1. l 'l 1.06 1. 20 1. 10 1.16 1. 20 l. ()ii 1. 30 1. 3'.l 

\\' . \"lri:lnb ... 1. 1r. 1. }ti l. 00 I 1. 3-l 1. lN 1. 1~ l. 37 1.12 l.3S l . 47 

N. Corollna ..• 1. Z,l } il- l.Zi 11.51 1. /j() 1.41 1. G6 1. -It 1. 60 1 - ,, 
. -· . ( -

:s. C11rollna .... . O'J 1. Ii l. '..'l 1. 36 l.Z2 1. 3:! 1. 46 1. 22 ). 4.6 1.53 

Ccori:!11 ...•••. ' 1. 25 1.37 1. 25 1.50 1.45 1. G9 1. ,u, 1.3G 1.53 1.52 

Florida •.•.•...•..... ....... 1. 38 l.3i 1. 41> 1. '..'O l.41\ 1. '..'! 1. ii 1. 3G 

Ohio .•...•.••. 1.20 l. 21 1.17 1. 3ti 1. JI) l.OG 1. 3tl 1. 43 1. 42 1. 4.J 

Jn,li'ln:L ..•... 1. ~ .. 1.3'.? 1.17 1. 3,1\ 1. 31 1. :?l 1.2i 1.-10 1.>li I. 37 

Illlovls ......•. 1. 36 1. 38 1. 17 1. 36 1. 29 l.!:!7 1.08 1.50 1. .':> I 1. Jt) 

)llchi1:t1ll ...•.• 1. 2~ 1. '..'9 1.15 1. 33 l.~ 1. 29 l. '..'6 1. ,1:; 1.37 1. '..'5 

,YL,;consln ..... 1. 3-l 1.31 1.18 1. 53 l. 47 1. 15 1. 2? 1.00 1.89 1. t,7 

lUnncsota ...•. 1.3'.? 1. -H l. 26 1. l,u 1. 70 1. ltl 1. r,.s 1. 7ti 1. 8-t l. j~ 

Iowa ...... , ... ). .;3 J.3.~ 1.10 1.58 1.31 1. ◄;? 1. :?5 l. r.~ 1. 7h 1.1..:? 

lHssoud ....... 1.116 l. 28 1.15 1.33 1. 37 1. :?9 .75 1. 59 l. 57 l. 17 

N. Dakota .... . .. . . . .. . . - .. -.. 1.17 1. 48 l. 58 . 9'1 l. C,O l. ljtj 1. 11! 1. .57 

S. I>r,kot1.1. •••••••.•••. •• . . . 1.07 1. 3 l 1. 43 l.lS 1. 15 l. '.!.1 1. .... 1. -t3 

NclJro.~k 1. ••••• 1. fit1 l. -1,; 1.13 l. Ii\ 1. (~i 1. 38 1. 25 l.il 1. Ii.I\ 1. iii 

Kntts:11 .......• 1.54 1. 38 1.16 1.-tS 1. 57 1. 32 . 91 1. 70 1.5S 1. t,7 

:Kentucky ..... 1. '.'.:IJ 1. 27 1. 17 1. 3.j 1. !.'9 1.40 1.31 1.-H l.4 tj 1. -!1 

T"nn~o ..... l. 3'.! l. 2i' 1. Z!! 1.49 1.31 1. 40 1. r,2 1. -4 I 1. !jg 1. Iii> 

Alahnmu .••... 1. :.>'.! 1. :u 1.41 1.U) 1. Ui 1. &5 1. ;=, 1.50 1. ;; 1. ,I 
ltlssL,;sippl. ... 1.27 1. 36 1.1-l 1. 1-2 1.44 1. 75 1. I.ill 1. 40 1. ;4 1. 72 

LonlslRU!l. - •.. 1. 4.'i 1. 17 1. -19 1.90 1. {l,'j 2.00 1. 85 l . jj() 2 . 0-1 2. 0-i 

Tc> X!I' ••••••..• 1. 41 1.31 l. 21 1.53 1.43 1. 80 1 ... J. 40 1. 84 l. 77 • ;;J 

Okluhomn ...•. . . . . -. ..... -... 1. 32 1.35 1. 27 1. 43 1.0-1 1.27 1. :io 1. r,o 
Arknusas •..... 1. 3i 1.35 1.20 1. ,19 1. 18 1. S3 1. 10 1. 1;o 1.00 I. 72 

)Iontnoa ...... ...... -.. 1.00 1. 13 }. 64 1. -J2 1.00 1. 70 1. (i8 2.01! 1.9'2 
,vvomln,: ..... 1. 21 1.17 1. 86 l. ·17 1. (i/3 1. 7ti 1. f-, 2. 11 •> ,.~ 

.......... -· .. , 
Colorado .. .... ... -.... 1. 18 l. 63 2.20 2.10 2. 23 2.08 1. t~2 !!. [;t; 1.~ 

}; rw Mexico .. ....... 1.u 1. ,t9 2.64 1. i0 2.06 2. 31 2.40 2. 31; 2 .. ,;q 

,Arizona ....... ....... 1.00 1. i'i 2.118 2.63 2.31 2.85 ~.3t 3. 16 2.il 

U tab .......•.. ....... 1.30 1.66 2.119 2 !',() 2.G.5 2. 45 2. t,2 z. t•.s 3. 51 

:x l'VOO& ••••••• l. 41 1. 35 1.00 2.60 1.87 2.43 2.50 2. !Jl 3. 12 3.01 

I daho ......... ......... 1.21 1. 6,.1 2. 79 2.50 2.110 2.58 2. h7 2.82 3.07 

,va.shingtou •.. ........ 1. 34 1.50 2. 20 2. 02 j 2. 16 2.30 2.2'J 2. 41 2. I'! 
Oregon ........ 1. 40 1.56 1. 62 2. ()6 1 ~7 '..' 35 2. 07 2.01 2.07 2.01 

Callfornl11 ..... 1. -12 l.4i 1.51 J. 81 l.tl.1 \ 1.51 J. 82 l. Sl 2. 1)'.\ 2.oa 
' 

rnitcd 
Stn.tes ••••. 1. 22 1.2.5 1.18 1.U 1.3-5 1.28 J.2.1\ I 1.50 1 1.51 1. :;2 

-
JJivlslon: a 

X .• \tlnntlc .. 1. 15 1.13 1. 10 ! 1. 21 1.06 , 95 1. 24 1. 2f, 1, 21 1. 31 

S. Atlnntlc .. 1.17 1. lli 1. 09 : 1. 30 1. 22 1.22, 1.31 1.12 l. 37 1. Iii 

X .Central F:. 
oL\Uss. R. 1.28 1. 31 1. 17 1. 30 1. 3'.? 1.20 1.25 1. 53 1. 52 l. ·11 

N.Ceotral\\". 
or lfl,-,i. R. 1. 48 1.37 1.17 1. 50 1. 40 1.31 l, OS 1. r~ 1.00 1. f,0 

S. Central. .. ]. 29 1. 27 1. 22 1. ◄ C, 1. 39 1. 1>0 I. 33 1.41 1. 59 1. 61 

Far \Y estoro 1.-.13 1. ,U 1.51 2.00 1. 81 11. 95 2. 11 2.13 '..'. ,(5 2. 31 

- ~ 

a Sec nol e a , pngr .'i!Y.l. 

l.llS 1. '..'o 
l. 1 fi I. lo 
] ' 3-", I. '..'O 
1. 33 1. 31 
1. 0!> 1.00 

1. 1:? I. 17 
1. 30 1. 2~ 
1.13 1. 3:? 
l.f,O 1.30 
l. :,.; l .... . -" 
l. 3() I. '..'fl 
1. 30 1. 2,; 
1.-llS I. -10 
l. liO 1. 1,-l. 
1.4'..' I. {G 

1. 50 ). ({, 

J .-t 1. ;,o 
1. 4') 1. '..".? 
I. .:s l. 10 
l.J:i . 98 

1. .jij 1. '.!~ 
1. SO 1. ar, 
1.75 1. 70 
1. 70 1.35 
1.\0 .7~ 

1.65 1. 45 
I . 1 0 l. liO 
l . 76 1. 10 
1.55 1.'.!S 
1.30 1. 35 

l. 1,0 1. 5l 
l.00 I.U5 
l.iS 1. 90 
2. 30 I. 93 
l . 00 1.50 

1. 41 l.lO 
I. j5 1. liO 
l. ,;o l. S5 
2.50 '..'. 2S ~- ,:, 2.50 

2.70 2.50 
8. jii 3.50 
3.15 I. 00 
2.fiO 1. 50 

3. 10 2% 
2. ' :, 2.3S 
2.:ill :!. 18 
2. to 1. b5 

1. 5-l 1.35 
. 

1. 31 1. 2t, 
1. 11 1. 3i; 

1. 60 l. 18 

1. r;o 1. 23 
]. 5'! lJ►l 
2. [.'I 2.43 

1. (,U 
1. 35 
I. tiO 
1.30 
1. S:a 

I. 3,1 
I. 2S 
l. l.'i 
1. 4.'i 
l. -1U 

I. It) 
I, 40 
I. -15 
) • !', ) 
I. 511 

1. 7.:; 
1. :l5 
1.45 
1.35 
1. 40 

1. 2:; 
1. !\.", 
1. 70 
I. 40 ' 
1. .fll 

1. 30 
1.40 
1.:.0 
1. IG 
I. 3.'i 

1.60 
l. bO 
I. !JO 
2,00 
1. 30 

1. '.!0 l .,, . _,, 
l. iO 
'.?. 10 
2. 70 

2.05 
2 .. 00 
2. to 
1. 75 

2. 10 
2.10 
:.?.00 
l. iS 

1. .; ;j 

l. 37 
1. ,1/; 

1.3tl 

l. 10 
1. 37 
'..'. 12 

0.90 
• 9'.? 

l. 11 
1.~) 
1. [,I) 

l. XI 
1. 20 
1. liO 
1.50 
1. f,() 

1. r iO 
I. 30 
I. 4:i 
1.50 
L 2:i 

l. 75 
1. 3.1 
1. 53 
l. ii 0 
1..-3 

1. 4.:; 
1.7 0 

u8 1 .. 
1. i0 
1.. ~ 

30 l. 
J..',{) 
l. 5,'j 

i;o 1. ' 
l. 35 

1. 5 0 
iO 1. I 

1.50 
1.40 
1. t.5 

1. ,4:; 
l . r,o 
'.?. 00 
2.00 
2. 50 

2.00 
3. :lO 
2 .• r;o 
2.00 

3.25 
2.25 
2. 00 
1. 3.'i 

I. 52 

1. 2~ 
1. -15 

l. 5 1 

1. 5'! 
I. 50 
'> .,., ... --
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A verage farm value per acre of hay in the United States December 1. 

10-yenr averages. 
State, 

Territory, or 1899. 1000. 1901. 1902. 1003. 1004. l!:05. 1906. 1907. 1908. 
Division. 1866- 1876- 1886- 1896-

1875. 1885. 1895. 1905. 

Dolls. Dolls . Dolls. ,Dolls . D olls • D olls . Dolls . Dolls. D olls . Dolls . Dolls . Dolls . Dolls . Dolls 
Maine ......... 11.29 11.13 10. 20110. 50 9.09 11.66 10.96 10. 74 10. G 0 10.C 9 10. C9 12.3 0 18. 75 12.60 
N. llampslilie 13.34 11.08 11.19 13. 42 10.46 13.48 15.87 14.36 12.2 0 13. 7 6 15.0 8 14.8 8 21.~6 14. 72 
Vermont ... ... 12.10 10.83 11.15 12. 21 10.55 13. 70 13. 36 12.26 12. 8 4 11.8 5 12. 73 12. C. 0 20. {0 14. 99 
Massachusetts. 21.80 18.90 18.00 20.27 17.52 16.88 21.16 26. 64 22. 7 4 19. 3 6 20.24 22. 27 24.66 20. 40 
Rhode Island . 22.99 18.26 15.48 17.87 15.35 17.20 17.54 19. 46 20. 2 8 20.1 C 17. 73 18.44 25.65 25.67 

Connecticut ... 23.84 17. 09 15. 38 16.11 13.63 14.89 14. 77 21.19 16.86 15. 76 16. 35 17. 55 22.10 18. 90 
New York . . . . lG.32 13.36 11. 69 12. 41 10.87 11.38 13.75 14.11 13. 81 14.20 13.40 15.{9 19.37 14. 70 
New Jersey ... , 23.95 17. 75 15. 57 18.04 12.74 20.22 18. 86 19.08 19. 70 20.39 Hi. 74 21.05 24. C6 22.39 
Pennsyl vanla. 16. 99 14. 45 12. 76 15.30 13.80 15.29 15.90 16.66 17.15 17. 14 17. co 17.42 22.84 18.00 
Dela\vare ...... 19.64 15. 56 14. 50 16. 15 12.12 13.67 13.84 15. 73 24.32 22.C9 21.19 18. 75 24.45 :o. 03 

• 
Maryland ..... 19.06 15.06 13.29 14. 57 13.73 15. 31 16.07 14.19 17.38 16.97 15.50 17. 01 22.39 19.20 
Vir~nia .. . .... 15.98 15.21 12.13 14.04 11. 27 15.43 14.41 14. 39 17.85 17. 44 16.41 19.37 22.06 15.94 
W. r1rginla ... 12.13 11. 44 10. 34 15. 53 12.19 15.81 18. 91 16.05 19.04 18. 24 17. 24 IO.CO 22. 48 15.95 
N. Carolina ... 14.01 14.11 14.17 17.35 15.15 15.79 17. 93 17.64 21. 47 25.04 20. 48 23.10 24. C9 20.21 
S . Caro Jina .... 10.34 15.57 13.93 15. 45 12.56 15.18 16.03 13. 72 17.11 18.G{ 18.97 22.27 24.69 18.45 

Georgia . ...... 22.96 19.33 16.22 20.32 19.07 21. 55 20. 92 18.22 23.18 23.01 23.63 25.99 31.45 25.07 
F lorida ... . .... 24. 49 17. 74 21. 24 20.93 22.41 10.44 22.72 19.02 27.67 22.C7 24.05 22.50 25.64 20. 26 
Ohio .......... 13. 15 12.19 11.02 11. 71 11.63 11. 71 11.86 14.59 14.20 13.23 11.92 14.64 17.05 13.31 
I ndiana ....... 12. 48 11.25 10.26 10.89 10.45 11.60 11.79 12.66 12.58 11.75 11.16 13.75 16.20 13.20 
Illinois ........ 11.12 10. 45 9. 49 10. 87 10.00 10.67 12.10 13.31 12.83 11. 78 11.16 12.25 15. {0 12.55 

Michigan .•.... 14.46 13. 61 11. 29 ll.17 10.37 12.19 10. 85 12.03 12.23 11.36 11. 24 13. 25 15.62 12.C9 
,vjsconsin .. . .. 11. 62 11.28 9. 51 11.C6 10.07 11.10 13.58 15.03 14. 17 13. 16 13.05 12.15 15. 53 13.CO 
MU1nesota . .. .. 6.38 7.28 6.27 8.67 7.40 8.06 8.05 9.43 12.16 9. 59 10.15 9.35 12.75 9.07 
l owir ....... . .. 8.23 6.73 7.02 8.61 7.10 9.66 9.59 10.92 9.72 8.f8 8.67 9. 45 "IL ~o 9. (9 
Missouri. . ..... 13.17 10.23 8.10 9.31 8.56 8. 97 8.99 10. 96 10.49 9. 73 8.62 7. £0 12.95 10.50 

N . Dakota .. . . - ..... - ...... 4.74 5.82 5.21 5.20 5.84 6.09 5. <8 6. Cl 6. 71 6.52 8.45 G.24 
S. Dakota ..... ...... - . -... 4.28 5.04 4.43 4.66 5.16 5.10 6. 71 6.C6 6. 43 6.75 7.70 6.15 
Nebraska ... . . 6. 35 5.08 4.85 6.54 6.14 7.11 7.71 7 59 7. 53 6.72 7.24 7.f'4 9.37 7.59 
Kansas ... . .... .6.64 5. 74 5.10 6.38 5. 49 6. 01 7.25 7.33 7.60 7.31 7.87 8.00 8.34 8.55 

Kentucky ... .. 14.88 13.36 12. 17 14. 58 13.42 15.89 16.25 16.27 17.62 16.57 13.82 17.89 18. 22 14.85 

Tennessee ..... 1S.93 15.29 13.05 16. 82 14.74 16.52 18. 71 16.99 19.42 19.94 18.43 20.31 22.48 17. 70 
Alabama ...... 20.00 19.05 17.34 1S.93 18.92 19. 52 21.12 17. 42 21.93 20. 74 23. 79 25.93 27.45 20.00 
Mississippi • . . . 21. 76 19. 61 15.55 16.35 13.32 17. 41 17.62 14. 35 20.18 18.C6 19.55 21.76 20.80 16.57 
Louisiana . .... 21.50 15. 71 15.26 20.IS6 18.92 18.80 20. 50 21. 10 23.15 25. 13 26. 45 22.20 30.00 15.50 
Texas . ........ 16. 95 13.78 10. 43 11.92 10.15 12.24 13.27 12.04 15.09 14.37 15. 43 15.30 13. 97 13.61 

Oklahoma ..... -. -... . ..... 10.40 7.56 4. 23 6.09 7.29 6.66 7.70 7.33 6.99 8.00 7.79 7.25 
Arkansas . ..... 20.10 16. 97 11. 75 13.48 12.80 J,J.43 12.89 15.04 15.17 16.89 16. (0 15.84 14. 68j 14. 63 
Montana ...... -... - .. 11. 96 11.10 12.91 10.93 13.92 14.60 12.67 18.32 10. 70 12.32 16. 46 16. 15 1 lG. 70 
,vlcomlng ..... ...... 14.59 9.90 12. 28 o. 70 12.26 12.64 12.01 14. 27 13.05 15. 52 17. 44 15. 75 14.fO 
Co orado .. .... -.. -.. 18.64 13.84 16.15 15. 43 16.95 18. 80 18.99 19.15 12.41 21. 73 23. 75 25.65 21.87 

New Mexico ... ... - - - 16.24 15.03 25.19 18.02 20.39 23.89 26.83 26.24 29. 46 29.03 26. l:8 24.C9 19.00 
Arizona . . . .... ...... 14. 50 14.74 31. 71 27.22 20.10 26.16 28.62 35. 78 40. 22 ~6.39 42.00 40.CO 30.09 
Utah .......... ----- - 8. 15 11.07 18.76 17.75 21.07 20. 70 19.18 20.18 22.34 21. 08 30.00 14. 71 18. 51 
Nevada ....... 29.02 16.74 15. 71 19. 55 14.31 18. 71 19.80 29.73 31.11 23-10 21. 25 12.00 17.47 17.60 

Idaho .... . .... ....... 13.01 11.97 16.18 15. 75 18.20 15. 25 14.69 19.64 18. 67 18.29 23.CO 20.39 23.07 
,vashington ... --. --. 14. 74 13.56 20.53 17.98 20.52 19. 60 20.45 30.78 24. 72 25. 03 26.18 31. 52 24. 74 

Ore~on ..... . .. 18.83 17. 50 12.90 16.07 13.49 15.98 14.82 15.~ 21.07 20.77 17. 80 17. 11 20.50 18.60 
California ..... 23.08 17.85 14. 44 17.23 13.0~ 12.31 14. 41 17.03 24.25 21.13 24. 12 20.81 21.E8 17.89 

United States 14.10 11. 51 9.91 11.62 9.97 11.39 12.85 13.61 13.93 13.23 13.11 13.95 16.£9 13. 67 

Division: ci 
N . Atlantic. 16. 43 13. 73 11. 43 ]3. 76 11. 93 13.45 14. 72 15.32 14. 88 14. 94 14.90 ]5.94 20. 91 16.12 

S. Atlantic .. 16. 03 14.27 12.31 15. 57 12.87 15.89 16.80 15. 41 19.06 18. 60 17.61 19.81 23.27 17.60 

N . Central E. 
of Miss. R. 12. 44 11.51 10.25 11. 26 10. 52 11. 48 11.96 13.53 13.22 12.27 11.67 13. 25 15. 95 13.C6 

N .Central\V. 
of Miss. R. 8.41 6.93 6.17 7.52 6.48 7.54 8.66 9.09 9.53 8.63 8.47 8. 47 10.91 9. 16 

R. Central. . . 16.81 14.53 12. 22 12. 31 13.09 15. 12 14. 72 13. 71 15.93 15. 29 14. 45 16. 13 16.47 12. 86 

FarWestem 23.01 16.61 13.45 16.91 13.95 15.27 17.18 17.66 22.16 19.36 21.02 22.11 21. 7l 20. 09 

ciSee note a, page 599. 
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Average farm price of hay per ton in the United States. 

PrlceDecemberl, by decades-
Price December 1, by years. 

1866- 1871}- 1886- 1896- 1899. 1900. 1901. 1902. 1903. 1904. 1905. 1906. 1907. 
1875. 1885. 1805. 1905. 

Dolls. Doll.s. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. 

12.98 11.36 10.62 10.10 10.10 12.95 10.44 10.04 10.20 9.72 9.90 10.25 12.50 

13. 34 11.54 11.54 12.66 11. 75 15. 50 12.40 13.55 13.26 13.19 13.CO 12.50 15.75 

11. 52 10.22 9. 78 9. 54 9.25 11.05 9.82 9.65 10.88 9.48 9.43 10.00 12.75 

19.82 16.58 15.93 15.71 15.50 17.40 17.~9 16.05 16.72 15.76 1.5.22 17.00 19.00 

22.11 17.56 16.47 17.02 17.25 18.70 19.06 18.89 18.95 17.38 16.27 17.40 19.00 

19.38 15.C8 15.23 14.51 14. 50 16. 73 14.62 15.70 15.19 14.89 14.60 15.00 17.00 

13. 49 11.52 10. 62 10.34 10.45 14.05 10.58 10.53 10.96 10.44 10. 38 12.10 15.50 

18.86 15.30 13.31 14.09 15.35 16.05 14.29 15.64 15.39 14.67 14.81 15. 95 17.00 

14.28 11. 94 11.10 11. 95 11.50 13.90 13.64 14. 00 13.50 11.82 11.93 13.40 15. 75 

17.38 14. 96 12.83 12.62 11.65 13.95 12.36 14.43 14.83 13.89 13.67 15.00 17.50 

. 17. 02 13.69 J 1. 56 12.35 12.15 14.05 13.17 14. 05 14.02 12.48 11.92 13.50 16.00 

. 13. 43 12. 78 11.44 11. 70 10.25 13.30 12.01 13.58 13. 73 12.55 12.62 15. 60 15.75 

. 10. 46 9.86 10.34 11.59 9.45 13. 40 13.80 14. 33 13.80 12.41 11. 65 14.00 15.50 

. 10. 86 11. 11 11.16 11. 49 10.10 11.20 10.80 12.25 13.42 14. 56 12.80 15.00 16.60 

. 10. 54 13.31 11.51 11.36 10.30 11. 50 10.98 11.25 11. 72 12.18 13.36 15.25 16.60 

. 18. 37 14.11 12. 98 13.55 13.15 12. 75 14.33 13.40 15.15 15.14 15.75 15.75 18.00 

. 15. 21 16. 74 15. 39 15.28 15.35 13. 70 15.35 15.34 18.82 16.67 16. 25 15.00 19.00 

. 10. 96 9.83 9.42 8.61 8.95 11.05 8.72 10.20 10.00 9.25 8.CO 12.00 11. 75 

. 9.75 8.52 s. 77 7.89 7.80 9.75 9.28 8.67 8.56 8.58 7.54 12.50 12.00 

. 8.18 7.57 8.11 7.99 7. 75 8.40 11.20 8.87 8.33 8.C6 8.27 12.50 11.00 

. 11. 85 10.55 9.82 8.40 8.50 9.45 8. 61 8.30 8.93 9.09 7.70 10. 35 12.50 

·1 8. 67 8.61 8.06 7.62 6.85 9.05 10. 53 7.91 7.EO 7.89 7.25 9.CO 11.50 

. 4.83 5.16 4. 98 5.22 4.35 6.95 5.58 5.36 6.61 5.51 s.to 5.fO 7.50 

•1 5. 38 4.88 5.to 5.{5 5.30 6.80 7.67 6.CO 5.46 5.36 5.10 7.00 8.00 

:1. -~--~-
7.09 7.04 7.00 6.Z5 6.95 11.99 6.89 G.C8 6.C2 7.84 JO.CO 9.25 

...... - 4.05 3.03 3.30 5.C5 3.C5 3.67 4.C4 4.21 4.:03 4.CO 6.50 

... - .... . . . . . . .. 4.CO 3. 76 3.10 3.95 4.49 4.15 4.63 4.24 4.C2 4. 50 5.l0 

. 4.07 3.50 4.Z9 4.06 3.70 5.15 6.17 4.36 4. (8 3.62 4.14 5.CO 6.25 

. 4.31 4.16 4.{0 4. 40 3.50 4. 55 7.97 4.31 4.81 4.38 5.C8 6.25 7.25 

. 11. 81 10.62 10.{0 10.80 10. 40 11.35 12.13 11. 30 12.07 11. 51 10. C3 13.25 13.50 

. 14. 34 12.04 10.70 11.29 11.25 11.80 12. 31 11.fO 12.29 12.Cl ]1.52 13.45 15.00 

.. 16.39 14.12 12.04 11.zo 11. 40 10. t.5 12.07 11. f.1 12. 39, a2:13 . 12. :;2 13.~ 15.Z5 

. . 17.13 14. 42 10.80 10.09 9.25 9.95 10.51 10.25 11. 60 10. 85 11..17 11.45 13.00 

1908. 

Dol/11. 
14.00 
16.00 
)3. 50 
17.00 
17.25 

15.75 
12.25 
14. 00 
12.00 
12.50 

12.00 
12.25 
11. 00 
13.50 
14.80 

14.35 
14.80 
8.70 
8.80 
8.20 

8. 75 
8.00 
5.40 
5. 70 
7.00 

4.80 
4.10 
4. 90 
5.70 

11.00 

11. 80 
12.50 
11.00 

Price bimonthly, 1908. 

Jan.l. Ma.r.1. :Mayl. July 1. Sept.I. Nov.l. 

Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. 
12. 50 12.83 12. 75 12.50 14.45 14.00 
16.00 16. 70 17.00 17.25 16.50 17.00 
12.00 12.00 15.00 13.00 14.50 13.00 
18.50 19.17 19.00 18.50 18.00 17.25 
19.25 21.50 19.25 19.50 21.00 18.00 

17.00 19.17 18.50 18.00 16.25 15.75 
15.25 15.09 14.50 13.25 12.00 12.00 
17.00 17.09 17.00 14. 25 12. 50 13.5C 
16.00 15.29 15.00 12.50 11.00 11.5( 
17.00 17. 50 16. 25 12.00 11.25 12. OC 

15.25 14.77 14.75 11. 50 12.00 11.n 
15.00 15.65 14. 50 13.60 12.25 12. ()( 
14.00 13. 55 13.75 13.00 11.60 11. ()( 
15.00 14.56 15. 50 15.00 13. 75 13. ()( 
16.00 15.83 16. 75 16.25 15.50 15. ()( 

16.00 15.84 18.00 17.00 15.00 14.2! 
16.00 17.44 17.00 16. 50 15.25 15. 04 
11. 70 10.80 10.00 8.30 8.20 8.1: 
11. 75 10.75 10. 75 8.50 . 8.00 8. 51 
11.00 10.74 10.50 8.30 8.00 8. ()I 

·12.50 11.95 11.00 9.25 8.65 8.9 
11.co 10.48 10. 00 9.00 8.20 8.2 
5.75 5.89 5.25 5.50 5.50 5.5 
8.CO 7. 40 7.25 6.25 5.50 5.7 
8.50 8.07 8.25 8.10 7.25 6.9 

5.CO 4.59 4.50 5.25 4.SO 4., 
4. 75 3.85 4.CO 4.50 4.CO 3.8 
6.00 5.27 4. 50 4. 75 4.25 4. 7 
7.00 6.83 7.25 6. 75 5.75 5. 7 

12. 75 12.90 13.00 11. 75 11.00 11.C 
-

14. co 14.00 l:5. 00 13.lO 11.25 11. t 
14. 50 1:r.04 15.CO 15.00 13.25 13.~ 
11.50 12.39 14.00 15.00 11.00 11, 'i 
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Average farm price of hay per ton in the United States-Continued. 

PriceDecemberl, by decades. Price December 1, by years. 

State, Territory, or Division. 
1866- 1876- 1886- 1896- 1800. 1900. 1001. 1902. 1003. 1904. 1!)05. 1000. 1907. 1908. 1875. 1885. 1895. 1905. 

Dolls. Dolls. Dolls. Dolls. Dolla. Dolls. Dolls. Dolls. Doll8. Dolls. Dolls. Dolls. Dol78. Dolls. 
Louisiana .................... 10. 90 13.43 10.24 10. 38 9.70 9.40 11. 08 11. 72 11.35 12.20 11.50 11.50 15.CO 11.00 
Texas ........................ 12.02 10.52 8.62 7. 79 7.10 0.80 10.02 8.00 8.20 8.12 8.12 8.50 10.75 8.25 

Oklahoma ................... -. -. -.. . . -... -.. 7.88 5.60 3.33 4.26 7.00 5.20 5.65 4.87 4.96 5. 72 6.50 5.00 
Arkansas ...... ............... 14.67 12.57 9. 79 9.05 8.65 8.85 11. 72 9.40 9.48 9.82 9. 60 9.90 11. 75 9. 75 
Montana ..................... -.. -.. - 10. 07 9.82 7.87 7.70 8. 70 8.18 7.54 8.81 8.70 7.70 8.90 9.50 8.36 ,v yoming .................... -......... 12.06 8. 46 6.CO O.GO 7.30 7.18 7.28 0.67 5.75 0. 21 7. 75 7.50 7. 40 
Colorado ..................... . . ---.. 15. 80 8.49 7.34 7.35 7.60 9.04 9.89 7.48 G.71 8.20 9.50 9.50 8. 75 

New Mexico ................ . . -... -. - 14.25 10.09 9.54 10.60 9.90 10.34 11.18 11.12 11.42 10. 75 10. 75 11. 75 9.50 
Arizona ...................... .. . .. .. .. .. - 14.60 10.03 10.64 10.35 11.30 9.18 12.23 10.34 14.84 12.37 12.00 14.00 12.20 
Utah ......................... . . . - ... - 6.27 G.67 6.49 7.10 7.95 8.45 7.32 6.84 0.31 O.G7 7.50 7.00 7. 40 
Nevada ...................... 20.58 12. 40 8.27 7.52 7.65 7. 70 7.92 0.05 0.97 7.60 8.50 8.00 10.00 8.80 

Idaho ........................ --.... -. 10.75 7.30 5.80 6.30 6.50 5.91 5.50 G.86 6. 08 5.90 8.00 8.50 7.10 
\V ashington .................. . ...... 11.00 9.04 9.:l3 8. 90 9 . .':0 8 . .':2 8.93 12. 77 11.34 9.07 11.00 15.00 11. 00 
Orc~on ....................... 12.90 11.22 8.49 7.80 0.85 0.80 7.16 7. 48 10. 18 10. 18 7.74 7.85 10.25 9.30 
California .................... 16.25 12.14 0.50 9.52 8.00 8.15 7.02 9. 41 11.66 10.41 10.05 11.25 12. 60 13.25 

United States .............. 11. 56 I 9. 21 . 8. 40 8.01 I 1.21 I 8.89 10.01 9.06 
I 

9.08 8.72 8.52 10.37 11. os I 8. 98 
. 

Division:a 
North Atlantic ............. 14.20 12.15 11.30 11.37 11.29 14. 10 11. 92 12.13 12.31 11.30 11. 37 12. 64 5.20 13.00 
South Atlantic ............. 13. 70 ]2.30 11.29 11.08 10.55 13.06 
North Central Eastof Missis-

12.78 13. 70 13.88 12.90 12.49 14.60 16. 05 12.14 

slpfi River ............... 9.72 8.79 8.70 8.10 7.90 9.59 
Nort Central \Vest of Mis-

9. 50 8.86 8.09 8. 72 7. 78 11. 19 11. 73 8. 48 

sissipli RiYer •••...•..... 5.68 5.06 5.27 5.01 4.35 5. 76 8.02 5.84 5. 73 5.40 5.66 6.88 7.79 5.80 
South ·entral . . ........... 13.03 11.44 10.02 8.43 9.38 9.47 11. 10 9.71 10. 02 9.51 9.15 10. 44 12.02 8.57 
Far \V estem •.•............ 16.09 11. 78 8.91 8.09 7. 56 7.82 8.02 8.30 0.03 8.20 8.15 9.10 10.24 9.05 

a See note a, page 599. 
• 

Price bimonthly, 1908. 

Jan.1. M1u. l. M.ny 1: July 1. Sept.I. 

Don.,. Dolls. Dolls. Dolls. Dolls. 
11. 00 12.29 11.26 9.50 11. co 
10.75 10. 98 10.75 0.50 8.50 

G.00 0.03 6.15 6.00 5.50 
11.00 10. 91 10. 75 10.liO 9. 75 
8.25 8. 72 8.00 8.25 9.10 
7.50 8.15 8.00 8.00 7.50 
8.50 9.10 8.50 8.00 8. 75 

10. 25 10.51 9. 75 9.00 9.50 
12.50 12.80 11. 00 8.&0 10. lO 
8.50 7.23 7. 75 7.50 0. 76 

10.00 11.25 10.00 10. ,r;o 9.75 

7.25 7.25 7.00 8.00 0.75 
12.50 11. 67 10. r,o 10.50 9. 75 
9.75 9.92 9.00 9.25 8.25 

10. so 10.93 11. 75 10.75 10.80 

11. 28 I 11. 02 10. 78 9.79 9.18 

I 
15.17 15.14 15.06 13. 67 12.95 
14.89 14. 76 14.78 13. 36 12.3.3 

11.58 10.94 IO. 43 8.00 8.21 

7.30 6.86 6. 73 0.45 5. 7•! 
11. 32 11. 26 11. 83 10. li3 9.46 
9.25 9. 44 9.01 8.94 8.81 

Nov. I. 

Dolls. 
9.25 
8.50 

5.50 
9.00 
9.15 
7. 75 
8.50 

8.25 
9.00 
6. 75 
8. 75 

6.50 
10. 75 
9.00 

12.00 

9.22 

12.91 
11.95 

8.35 

5. 78 
9.44 
8.99 
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STATISTICS OF HAY. 663 

Wholesale prices of hay (baled) per ton, 189.S-1908. 

C'hlcngo. Clnrinnnti. I 
St. Louis. New York. I 

D,~te. No. l Umothy. No. 1 tin1othy. No. 1 timothy.a Xo. 1 thnothy.b 
- -
Low. High. Low. High. I Low. fligh. Low. High. 

j -- I 1 ~9.'i ........ ...... ........... ......... $10.00 $14.50 Sl0.00 $19.00 I $10.50 Sli.25 SO.GS Sl.05 
l~(llL ....• ._ ......•......... ·. · · · · · · · • 8.GO 12.50 9.00 15.00 9.00 15.50 .75 I 1.05 
1 S97 •.........•. .................... .. 7.50 9.00 8. 00 11. 50 8.60 14.00 "?\ • 90 . , __ 
}S~h .•......... ....... ........... ..... 7.50 10. 50 7.50 10.25 7.00 12.50 • (i5 I .~o 
1899 ... ............................... i.50 13.00 i.75 13.CO 8.00 12.00 . cs .9.5 
1900 .••...•.............. · · · · · · · · · · · · · 10.00 14.00 11.50 15.00 9.75 14.50 • 87¼ .97& 
1901 ..............•............... · · · · 11.50 15.00 11.50 15.50 11.50 17.50 • Si'! 1.00 
l!lO'J .•••••••..••.......•...•••••...•... 10.(10 17.50 11.00 16.50 9.60 16.00 17.00 I 22.00 
1903 .................................. 10.00 15. 00 11.50 19.50 9.50 25.00 Hl.00 26.()() 
1904 .................................. 9.00 15.00 11.00 15.50 10.00 13.50 15.00 19.00 

- 1905. I JanullJ'f .............. ........... ..... 10.50 12.00 12.00 12.75 11.00 12.75 15.50 17.00 
l"ebru u-y ••...............•.•.•...•.. 11.00 12.00 11. 75 12.25 10.50 12.50 15.50 16.00 
AL1rch ............................... 11.00 12.00 11. 75 13.00 10.50 12.50 15.00 17.50 
April. ................................ J 11.00 12.00 12.00 12. 50 11.00 13.00 15.00 16.00 
M,1y ................................. 11.00 12.00 11.50 12.50 10.50 13.00 15.00 16.00 
June ................................. 10.00 12.00 10.25 11. 75 10.50 12. 50 15.00 16.00 
Ju Ir ................................. 10.00 12.00 10.50 12.50 10.00 14.00 14.00 15.00 
August. ............................ · 1 11.00 12.50 10.00 12.50 9.00 13.fiO 15.00 19.00 
Septemher ........................... 10.00 12.50 11. 50 12.50 10.00 13.00 14. 50 16.00 
October .............................. 10.00 11. 50 12.25 12.50 10.50 13.50 15.00 16.00 
No\'"en1ber .•.•....................... , 11.00 12.00 12.00 13.50 12.00 15.00 15.00 16.50 
December ........................... 10.00 12.00 

I 
12.25 13.50 12.50 15.50 14. 00 15.00 

I 
1 OOti. 

J nnunry ......... .. .................. 10. 00 11.00 12.00 13.00 12.00 14.00 16.00 17.00 
Februnry ........ .. .. ... . ....... ..... 9.50 10.50 11.00 12.50 11.50 14.00 15.00 16.50 
Aiarc h ....•............... ........... 9.bO 12.00 12.50 13.iiO 12.00 15.GO 15.50 16.00 
A pri I. ........... ... ....... ..... ..... 10.00 12.50 13.50 14. 75 13.50 17.00 15.50 19.00 
Muy ......................•...•...... I ll. 50 12.50 14. 50 16.25 14.50 18.00 17.50 19.50 
June ................................. 11.50 13.00 15.00 16.00 14.00 17.00 18.00 19. 00 
July ................................ ·I 12.00 16. 00 15.50 18.00 11, 00 Ii.SO 18.00 20.00 
.\ ugust .............................. 13.00 10.00 15.25 16. 00 12.00 16.50 18.00 20.00 
Sept cm ber ........................... 13.50 16. 00 15.00 16. 25 13.50 15.50 li.50 19.00 
October ......................... ..... 13.50 15. 50 16.00 18. 25 14. 50 16. 50 17.50 21.00 
No"ern her ........................... 15.00 li.00 17. 75 19.00 15.00 1s. ,,o 19.00 23.00 
December ..•.. . ................•.... 15. 50 18.00 19.00 19.50 17.60 20.00 I 20.00 22.00 

1907. I Per 100 pounds. 
J anunry ............. ....... ......... I 14.50 16.50 18.00 19 .. 50 17.00 19.00 1.05 1. 10 

. February •........................... . 15.00 li.00 18.00 19.00 16. 50 19.00 1.05 1. 10 
I 

Afarch .•....•........................ 15.00 li.00 18.50 19.50 16. 75 19.00 1. 10 1.20 
April ••••........ .. .................. I 15.00 18. 00 19.00 20.50 16. 50 18.50 1. 10 J. 20 
1,f ay .•••............................. 15 .• 50 20.50 19.i5 22.i5 17. 00 20.50 1. 15 1.25 
June .•• ~ ............................. 18.50 21. 50 20.00 22.00 18. 00 21.50 1. 15 1. 25 

I July ................................. 17. 50 19.00 17.00 21. 75 18.00 21. 00 1. 10 1. 20 
.August ......................... ..... 18.00 19.50 14.00 18.50 15.00 24.CO 1. 15 1. 20 
Septem her. . . . . . . . . . . . . ............. 15.00 ]9.50 14 50 17.50 15.00 22.00 1.00 1. 20 
October .............................. 14. 50 19.00 16.00 17.75 14.00 19.50 1.00 1.15 
November ........................... 14. 50 17.00 14.50 16. 75 14.60 18.25 1.05 1. 10 
December ........•........ . ......... 13.00 17. 50 15.00 16.50 14.00 18.00 1.00 1. 10 

I 
1908. Per ton. 

Jnnunrr ............................. 12 .. r;o 13.50 14. 25 16. 50 13.00 18.00 20.00 21. 00 
J Februar.v ............................ 

1 

13.00 13.50 13.i5 15.25 13.00 ]lj, [,O 18.00 20.00 
lfnrch . : ••••......................... 12.00 13. 50 13.50 15.75 13.00 16.SO 19.00 21. 00 
A prll ..... . .......................... 13.00 14.00 13.75 15.00 13. ()() JG. 50 17.00 19.00 
Moy. . . . ............................ 13.00 14.00 13.00 14. 25 14.00 17.00 18.00 19.50 
June •........................ ........ 10.00 11.00 11. 50 12.75 10.50 113.00 16.00 18.00 
July ........................•........ 10.00 10.50 12.50 14.00 10.50 16.00 15.00 17.00 
.August .............................. 10.00 11.00 11.50 12.75 10.00 16.00 16. 50 18.00 
September ........................... 10.00 10.50 11.75 13.00 12.00 15.00 14.00 17.00 • 
October ... ........................... 10.00 11. 50 12.60 13.50 11. 50 13.50 15.00 17.00 
November ........... 11.50 12.50 12.50 13.00 11. 00 14. 50 10.00 16. 50 

I Decern ber . ....• ...... : : : : : : : : : : : : : : : 11. 50 12.00 12.50 14.00 10.50 14.00 17. 00 18.00 

! 
I 

a Choice tinlothy, 1895 and 1896. b l ,er hundred weight, 1S95 io 1001. 



CLOVER AND TI~10THY SEED. • 

Wholesale prices of clover and timothy seed, 1896-1908. 

Clover (bushels of 60 pounds). Timothy (bushels of 45 pounds). 

Cincinnati. Chicago. Toledo. Detroit. Cinclnnaii. Chicago. Milwaukee. 

Dato. 
Prime (per Poor to choice Prime (per Per bushel. Per bushel. Per 100 pounds. Per lC0pounds. bushel). (per bushel).a bushel).b 

Low. High. Low. High. Low. High. Low. High. Low. High. Low. lligh. Low. High. 

1896 .... : ....................... · ..... · ·. · .. $2.75 ss.co Sl.20 5.40 $4.20 SS.05 .... -... . ......... $1.15 $2.25 Sl.50 $4.CO $1.90 $3.75 
1897 .•...................................... 2.75 4.50 1.20 5.55 3. JO 5.32~ $3.00 $.5.35 1. 16 1.25 2.50 3. 10 2.00 3. 10 
1898 ........................................ 2.45 3.75 .60 4.80 2.80 5.15 2.80 5.20 . 95 1.25 2. 15 3.00 1.50 3.C0 
1899 ..........•............................. 2. 75 4.50 .90 5.16 3.42~ 6.80 3.40 6.50 .95 1.15 2.25 2.55 1.70 2.80 
l 900 ...............•........................ 4.00 6.00 2.40 6.30 4.95 7.85 4.80 7.10 1.03 2.00 2.32½ 4.C5 1.00 4.50 
190) ... ... • . ... . .... .. . . . . . . ..•..• . . ........ 4.50 6.GO 2.40 6.90 5.15 7. 40 5.15 7.35 1. 70 2.Co 3.35 G.55 3.00 6.25 
1902 .....................•.................. 4.11 5. 76 2.40 6.81 3.90 7.10 4.90 6.10 1.98 3.96 2.00 7.35 2.50 6.75 
1903 ........................................ 5.00 7. 10 2.•W 7.50 3.0S 7. 70 6.45 7.50 1.2-0 1. 70 1. 75 4.35 2.00 3.75 
1904 ........................................ 4.80 7.50 3.00 7.80 2.50 7.95 6.20 7.95 1.15 1.35 1.75 3.25 2.00 3. 15 

1905. (;, ) 
January .................................... 6. 40 7.00 4.80 7.80 3.25 8.00 7.45 7.00 1.15 1.30 1.75 2.80 2.25 2.65 
February ............. . .............. . ..... 6.40 7.00 5.40 7.50 4.00 7.60 7.40 7.55 1.15 1.30 2.C() 2.92~ 2.25 2.65 
March ..•................................... 6.40 7.C0 5.40 8.25 3.00 8.20 7.55 8.15 1.15 1.30 2.25 3.10 2.25 2.90 
April •..................................... 6. 40 7.75 4.80 8.64 3.00 8.85 8.C0 8.75 1. 15 1.30 2.00 3.10 2.50 2.90 
May ....................................... . 6.25 7.75 4.80 8. 10 3.50 8.00 7.00 8.00 1.20 1. 30 2.00 3.10 2.50 2. 90 
June ..•.................................... 6. 25· 6.75 4.80 7.·80 5.50 7.40 ... -..... . ........... 1.20 l.Z0 2.00 3.00 2.25 2.90 
July ..•.................................... 6.25 6. 75 5.40 1.eo 5.75 7.50 .......... . ....... 1.20 1.30 2.50 3.30 2.25 2.{)5 
August ......................................••..... . . -.... - 5.10 7.80 4.00 7.50 ..... --. -. --.... 1.20 1. 45 2.00 3.C0 2.35 3. 1;0 
September ................................. 5.70 6.00 5.40 7.35 3.00 7.45 6.30 7.40 1.40 I.CO 2.00 3. 75 2. 70 3.40 
October .................................... 5.70 7.00 5.70 7.95 3.00 8.22! 7.50 8.25 1.35 1.55 2.00 3.40 2.40 3. 50 
November ................................. 6.50 7.00 6.00 7.95 4.00 8.12~ 7.95 8.10 1.35 1.40 1.50 3.50 2.50 3.10 
December .................................. 6.50 7.50 6.00 7.95 4.00 8.30 8.00 8.15 1.30 1.35 1.50 3.50 2.50 3.10 

1906. 
January ........................•........... 6.E0 7.50 6.00 7.95 5.00 8.35 8. 10 8.30 1.30 1.?,5 2.00 3.-40 2.50 3.10 
February .................................. 6.50 7.50 6.00 8. ,rn 4.00 8.72~ 8.20 8.70 1.30 1.35 2.25 3.35 2.C0 2.80 
March ........................•............ 6.50 7.50 5.70 8. 4ll 3.30 8.40 7.30 8.35 1.30 1.35 2.co 3.25 2. 40 2.7S 
April. •................•.•.................. 6.00 7.50 4.20 8. 10 3.25 7.85 6.25 7. 80 1.30 1.35 2.00 3.20 2.{5 2.80 
May . ...................................... 6.00 6.50 3.00 6.90 3.C0 6.80 6.25 6. 75 1.30 l.S5 2.00 3.35 2.C0 2.95 
June •••..••.•••.•. •...•..•..••• •••.•..•..•. 1 4.50 5.50 4.20 6.75 5.00 6.90 6.C5 6. 75 1. 35 1.45 2.25 4.25 2.70 4.00 

<i Poor to prime, 1905 to 1906. b Poor to choice, 1896 io 1901, and 1907 and 1908, 

St. Louis. 

Poor to prime 
(perlOOpounds). 

Low. High. 

........ . . --..... 

..... -.... . . -...... 

............ . . . .. .. .. . 

..... . ..... .. ......... 

. -...... - ......... -

......... . .... - -
$2. 40 . $6.4 
2.00 3.e 
2.00 2.8 

. 
2.00 2.4 
2.00 2.5 
2.00 2.5 
2.00 2. 7 
2.00 2.5 
2.00 2.5 
2.40 2. i 
2.40 3. 7 
3.00 3. 7 
2.50 3.1 
2.50 2.8 
2.50 2.8 

2.60 2.8 
2.CO 3.2 
2.50 3.0 
2.so 3.2 
2.40 3.2 
2.40 4.0 

.... 

5 
0 
0 
5 
0 
0 

~ 
O') 
i,i::.. 

~ 
[; 
t:i:l 
0 
0 
~ 

0 
lzj 

1-3 
P:l 
t_,:j 

t:I 
t_,:j 
1-,:j 

~ 
1-3 
~ 
t=j 

z 
1-3 

0 
lzj 

> 
0 
!:0 
H 
0 

? 
1-3 q 
!:0 
t_,:j 
• 



.... 

1906 I f uly ....................................... 
1 

4.50 (\. 00 4. :zo (\. 75 5.25 7.10 G.05 G.95 1.50 

i\.ugust .................................... 4.50 7.00 4.20 7.50 4.50 7.35 7.00 7.uO 1.50 

:leptem ber ......... . ....................... 5.00 7.00 4.80 7.G5 3.60 8.10 7.30 7.90 1.50 

:>ctober .................................... ;;.oo 7.25 4.80 7.80 3.60 8.50 7.95 8.30 J.50 

l'J ovem ber ................................. 7.00 7.50 4.80 8.04 3.50 8.30 8.00 8.25 1.50 

December .................................. 7.00 7.50 5.10 8.40 3.00 8.47½ 8.'.!0 R.40 1.50 

1907. 
ranuary .......... ........................ .. 7.00 7.50 5.40 8.40 3.00 8.65 8.30 8.GO 1.50 

February .................. ............. ... 7.00 7.50 5.40 8.31 3.00 8.47½ 8.00 8.45 1.50 

M:srch •..•..•.....•..........•..•......••... 7.00 i.50 5.40 9.45 3.15 9.50 8.00 9. 25 l. 75 I 

~ril. .......... .......... • • • • • • • • • • · • · · · · · 7.00 7.50 4.80 9.30 3. 10 9.35 8.45 9.25 1. 75 

ay ......•................................ 7.00 7.50 4.80 ll.15 3.25 !J.25 8.75 9.25 I. 75 

rune ..................... .................. 7.00 7.50 5.10 9.15 7.25 9.35 9.00 9.00 1. 75 

r uly . ........................•............. 7.00 7.50 5.10 9.30 3.05 9.GO 9.00 9.25 1. 75 

A.ugust ........................ ............. 7.50 8.50 5.10 0.75 8.00 10.00 9.00 0.50 ]. 75 

September ................................. 7.50 8.50 5.40 IO.OS G.50 10.75 9.00 10. 50 1. 75 

October .................................... 7.50 8.50 6.00 10.20 3.00 11.00 9.50 JO. 75 1. 75 

November ................................. 7.50 8.50 5.40 9.90 3.00 9.80 9.35 0.50 1. 75 

December .................................. 7.50 8.50 5.70 10.20 3.00 10.37½ 9.50 10.25 l.751 

1908. 
January .................................... 7.50 10.00 6.00 Il.25 6.25 11. 40 10.25 11.20 1.75 

February .................................. 7.50 10.00 7.20 11. 76 6.65 1 l. 77½ 11.20 11.60 1. 75 

March ..................................... 7.50 ll.00 7. :f.5 13.05 8.50 13.35 11. 40 13.00 1. 75 

if·. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 8.00 11.00 4.80 1-1. 40 7.00 13 55 11.50 13.00 1. 75 
8.00 11.00 4.80 10.20 6.50 13.25 12.00 12.50 1. 75 

June ....... ................................ 8.00 11.00 4.80 J0.20 6.00 13.00 .. -... -- .. -.. -.. 1. 75 

July ....................................... 8.00 11.00 4. 80 10.20 6.00 13.00 -....... . --. -... 1. 75 

August .......... .......................... 5.50 6.00 4.20 10.20 5.20 13.00 . --.. --- --... . -. 1.65 

September ................................. 4.50 5.50 4.50 6.00 4.75 5.95 5.50 5.CO ].50 

October .................................... 4.00 5.50 3.60 5. 70 3.90 5.60 4.60 5.60 1.35 

N oYem ber .............. ................... I 4.00 5.00 3.60 5.10 4.00 5.05 5.00 .5. 60 1.35 

December ..... ............................. 4.00 5.00 3.90 5.67 4. 40 5. 721 5.45 5.C5 1. 35 

I I 

w 

1.80 2.50 4.25 3.25 4.00 
J.80 2.50 4. 10 3. 15 3.75 
1.80 3.00 4.30 3.10 3.75 
J.80 3.00 4.25 3. 10 3. 75 
I.80 3.00 4.40 3.10 3.75 
1.85 3.25 4.50 3. 10 4.25 

1. 85 3.25 4.45 3.50 4.25 
2.00 3.15 4.55 3.50 4.35 
2.00 3.00 4.60 3.50 4.36 
2.00 3.00 4.35 3.40 4. 15 
2.25 3.25 4.75 3.25 •.1. 00 
2.00 3.50 4.75 3.75 4.50 
2.00 3.50 4.75 3.75 4.65 
2.15 3.50 4.65 3.50 4.65 
2.15 3.50 4.75 3.50 4.40 
2. 15 3.50 4.00 3.80 4.40 
2. 15 3.25 4.70 3.50 4.40 
2.15 3.00 4.35 3.50 4.25 

2.15 4.35 4.55 3.75 4.40 
2. 15 4.60 4.85 3.75 4.60 
2.15 4.50 4.85 3.50 4.30 
2.05 4.25 4.65 2. 75 4.10 
2.05 4.10 4.25 2.75 4.00 
2.05 3.80 4.00 3.00 4.00 
2.05 3.92} 4. 10 3.25 4.00 
2 05 3.00 3.80 2.8.'> 3.75 
1. 65 3.25 3.75 2.50 3.50 
J.05 3.40 3. ;:; 2.50 3.25 
1. !i-5 3.75 4.CO 2.50 3. fiO 
1.55 3.70 3.85 2.75 3.65 

3.oo I 4. 
3.00 4. 
3.60 4. 
3.25 4. 
3.25 4. 
3.25 4. 

3.25 4. 
3.50 4. 
3.00 4. 
3.00 4. 
3.00 4. 
3.00 4. 
3.25 4. 
3.25 4. 
3. 75 4 
3.50 4 
3.50 4 
3.50 4 

3.50 4 
3.75 4 
3. 05 4 
3.00 4 
3.00 3 
3.00 3 
3.00 3 
3.00 4 
2.00 3 
2.2S 3 
2.50 3 
2.50 ~ • 

00 
00 
00 

0 
u 
0 

:; 
5 

45 
00 
0.5 
00 
25 
50 
0 
0 
0 

20 

0 
0 
5 

00 
6 
5 
0 

00 
0 

35 
35 
5 

(fl 

H 
;;:, 
H 
H 
(fl 

~ 
0 
Cl) 

0 
t-:::j 

0 
t" 
0 
~ 
t::1 
~ 

;:.
'4 
t::::I 

H 
H 
'="' ..... 
0 
H 
~ 
~ 

en 
t::1 
t:,:j 
t::::I 
• 
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0) 

01 
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,VOOD PULP. 

Country. 

Austria-Hungary . .• ... 
Belgium .............. 
Canada ............... 
Finland .............. 
Germanyc ............ 
Nor way ... . ......... . 
Sweden ............... 
Swi tzerlnnd . . ........ . 
United States ......... 
Other countries ....... 

Total. .......... 

A 
A 
B 

rgentlna ............. 
uslria-Hungary ...... 
elgium .............. 

i enmark ......... ·- .. 
ranro .. .............. 

Germany c ............ 
t.aly .................. l 

J 
R 
s 
s 
s 
u 
u 
0 

apan ................. 
ussia ................ 

pain ................. 
wec1en ............... 
wi lzerlaod ........... 
cited Kingdom ...... 
aitcfi States ......... 
ther countries . •..... 

Total ........... 

In!ernational trade in v,;ood pulp, 1903-1907.a 

EXPORTS. 

I 

Year be- 1903. 
t giDDlng- 1904. 1905. 1906. 

Poun48. 
I 

Pounds. Pound.,. Pounds. 
Jan. 1 105,874,767 147,230,342 106,589,390 170,770,020 
Jan. 1 55,958,478 08,359,246 54,872,925 08,233,066 
Jan. 1 296,000,000 359,000,000 349,000,000 397,000.000 
Jan. 1 80,80-l,723 130,027,777 133,477,320 123,858,426 
Jan. 1 161,3.5-1,520 155,086,119 153,651,351 156,740,026 
Jan. 1 987,105,611 981,629, 727 975, 158,500 1,114,716,540 
Jan. 1 790,806,214 865,367,383 846,213,535 9H,501.23R 
Jan. 1 15, 41\5, 503 14,938,960 14,004,420 13,901,905 
Jan. 1 30,552,552 20,172,901 26,379,946 28,267,309 
. -... -.... - 505,000 3,137,000 49,843,083 79,751,207 

... -.... -. 2,524,417,308 2, 744,955,455 2,769,190,476 3,007, 739, 737 

' 
Pound&. Pounds. Pound.,. Pound.,. 

Jan. 1 26,578,411 35,123,171 30,886,404 37,3ti8,826 
Jan. 1 4,981, 3-13 5,342,081 4,702,018 4,050,552 
Jan. 1 159,200,350 177,288,153 174,530,060 228,029,053 
Jan. 1 61,638,800 64,605,345 67,310,417 64,300,231 
J an. 1 420,541,812 465,941,055 490,998,886 563,826,785 
Jan. 1 91,195, 732 1£5, 961,354 109, 7•18, 007 103,547,347 
Jan. 1 67,924,624 85,246,119 93,789,911 114,677,382 
Jan. 1 16,039,691 22,726,098 22,769,993 37,020,666 
Jan. 1 57,929,301 49, 107,233 44,467,063 46,715,121 
Jan. 1 59,570,926 62,599,816 70,535,813 76,781,583 
Jan. 1 5,657,726 6,918,148 6,579,205 7,882,006 
Jan. 1 10,344,527 14,229,512 19,080,440 16,764,828 
Jan. 1 1,281,295,080 1, 263, 028, 480 1, 280, 780, 480 1,341,735,360 
J an 1 301, 152, 320 358, 648, 640 341,734,400 399,403,200 
.......... 15,693,000 6, 753,000 122,801,943 118,569, 048 

............ 2,579,750,249 21 773,518,805 2,881,315,130 3,161,571, 988 

1907. 

Pounds. 
b 187, 24G, 042 

72,943,332 
483,000,000 
133,408,038 
211,885,779 

1,227,103,672 
1,170,316,873 

13,006,133 
24,839,012 

b 75,020,696 

3,598.829.577 

Pounds. 
40,845,920 
b 5,421,827 

243,156,228 
80,113,097 

b 630, 670, 704 
116, 995, 542 

b 126,865,854 
35,476,759 

b 34,451,611 
b 82, 575. 953 

6,691,936 
19,232,681 

1,484,703,360 
593,555.200 

b 117,331,832 

3,618,088,504 

o Soo "General note,'' p. 605. b Preliminary. c Not Including free ports prior to March 1, 1905 . 
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COTTON. 

Cotton crop of countries named, 1903-1907. 

(No sl \ll.stlci r,,r Slilm nn,l somo otlwr kss important cotl-0n-growiug countries. Dalos or 500 pounds, gross 
weight, or -178 poLwds o( lint, not.) 

_____ c_o_u_n_L_ry_. _____ 
1 
__ 100_3. __ , __ ,_1_00_4· __ 

1 
__ 1_oo_s_. __ 1 ___ 1_006_. __ \ __ 1_00_1_. __ 

UnJtc.-,1 Stllll'S: Ralfll, Bait!. 
13,438,012 

Bale!. 
10,575,017 

l,Sbl 

Bole.,. 
13,273,809 

230 

Bala. 
11, 107, 179 

466 Contll?UllUS <J •• - • • • • • ••••• 

No11conllguo11s-Por~-0 Rico b •• 1------·-------·------·i------1------
Tut 1I t·nttrd St.ii es (P-.::- I 

0, 851, 129 
'.?t ,.; 1,076 

10,576,898 13, 27J, 039 I I, 107, 6-15 
ccpL l'llUlpplno Islands). 9,851,391 =====!=====:======'==;:.:===,====== 

13,439, OS!! 

C 117 C Hi 
li0, 000 

12 
/2 

C 117 
70,000 

t I 2 
/2 

0 untemnln ........... ...... .... . 
llrxlco ......................... . 
N lonmgun 1, ••••••••••••••••••••• 
Su I \"&<lor ................. ...... . 
\YeSL 1111l1rs: 

147 
l~.998 

J 507 
I 2 . 

Urltish-
Boha1n:L~ b. . . . . . . . . . . . . . . . . . 13 
Hnrlm<IOS.. .................. l 
IJ renn,I I II................... 030 
Jnm.11<-.i b................... 6 
I ,cc war, I I stnnds. . . . . . • • • . .. I> l'.H 
8t. 1,udn b ••• •••••••••••••••• • •••••••••••• 
Hl. \'lnc·en t, b................ !ll 

C 147 
2.33, 271 

507 
/2 

1S 
402 
6:-8 
30 

b 243 
.5 

2&4 
33 

227, 13 l 
800 

2 

14 
720 
4-15 
184 

b b22 
3 

2'-9 
b 31 

27 
l,0ll 

651 
40 

b 986 
2 

550 
23 

1S 
1,0M2 

607 
13 

1,954 

895 
21 

'l'rll1hbcl nn,l Tobac:o .................... . 
Turks nnd C'ukos lshnds 1,... 1 

c·,,110. ········ -· ·········· ····· ;; 
......... i, Gi .......... i,. 2i ........... i,. i ............ / i 

rrcnrh-
Gu:1,lcloupo b............... 1 
Martlnlqua b •••• ••• ••••. . •••••• ••••• ••.••• 

II nit I b. . .. . . .. . .. . . . .. . .. . . . . . l>, 1'".?1 

1 
12 

6,312 

Total ~orth America ..... . 10,0:?'1,813 13, iOl, 05 l 

SOUtU AllERI\J.\. 

,A.rgen tln~. . . . . . . . . . . . . . . . . . . . . . . r, 2ti 
llmtll ll..... .... . . ........ ...... 2'15,000 
Jlrltlsh \1111:um b..... ........... ( •) 
Chllet,.......... .............. .. 1,1~.:l 
Colom hi.\ and Y t•ncz1rnh /..... .. 5, 000 
Ecuador b.................. ..... . . . . . . . . . .... 
r cru. . . . . . . . . . . . . . . . . . . . . . . . . .. . . 43, 776 
Parugt111y /...................... 200 

Totnl South .\mcrlca ..... . 
-1-----

33.3, JS-I 

b 112 
220,000 

·1 
631 

5,000 
22 

45,672 
zoo 

2il,li71 \ 

5 
2 

G,SiS 

10.sl4.3!,.'j I 

I> 405 
2;0,000 

2 
1,335 
5,000 

47 
40,190 

200 

-l>, - l, 3-, · .,ro I 
-1 

13 
1 

8,CSO 

13, .J55, 5!l I I 

g 10,000 
31i5,000 

1 
1,357 
5,000 

/ 17 
G:>, 000 

200 

4.u, (i()5 I 

t 13 
~1 

e s,~6 
11, 1•11. 400 

g 10,000 
3-IS,000 

( i) 
1,134 
5,000 

f 41 
k GO, 000 

200 

42~.3tsl 

--., SHI I ,,_ 
700 700 

F.UROl'E. 

nnliBrh.·....................... 731 S7-t k 874 
C~• l' I • • .. .. • • .. .. • • • .. .. • • .. • • • 700 700 700 

J 8,200 J S,200 
2,700 2,700 

GrL'l'CC..... ... .. . . .. .. . . .. . .. .. . J 8,200 10, Hi I k 10, 147 
ta\)'; . . .. . .. . . . . . . . •• .. .. .. . .. . z, 700 2,700 l 2, 700 

315 3IO 
g 6,000 " i, 000 

linlt.a . .......... •• . • . .. . . . . . . . . . 2"5 348 4&3 
'J.'urk<IY.. . • . .. . . . . . .. . . . .. . . .. .. . g 7, ooo 1: 7, ooo 11, ooo 1------1·-----!------'.------:------

19,l.,o-1 I TOt/ll R nropc •. . .. . . . . . .. .. 19, (H6 21, 7li9 I 2'1, ~84 18, 717 
!=====::=====!=====-,====='=====------= 

I 
Drltlsh Indb, lndudlng noth·o 

Ell/111:isl ....... . .............. . 
C.e,·lort b .. .... •••••••••••••••••• •• 
C'h1n11/ .. ....................... . 
Cyprus ..• ••.••....•.••.•........ 
Dutch r-:~t Indies 1, •••••••••.••• 

3,5;3,000 
al7 

}, 200,000 
ll~ 

12, t;J2 
3 

3 - '\- 000 
' ' ... ' J 371 

1.~.000 
1. 11 <; 

1-">, ;l<,i 
1 

3,921,000 
3'.!t 

1,200,000 
I, ,;:i;-

13, ~ 
g 1 

-l, {Si,000 
5','l 

1, 200, ()(;0 
3, 3til 

15,9H 

3,i"4S,(l()() 
Oti-1 

1,200,000 
-l, 110 

c 15,944 
.............. -'. . . .. . . . . . . . . . F1.,>th:rah::i ~lo.hy Stales ........ . 

a ''T,lntcrs." :\ by.product obtained In 1110 oil mills, not lnclu,lcrl, Quontlty of lint P~ produC\.'<l IL~ fol• 
lows: 1161. ISO 500-pouud bales In 1903, 241,\112 In 1901, ?~;1,.'>3'.l lu 1005, 321,6.'9 lu l!JOI:>, ou<.l '.!t.'i,'.!!>'! In 190i. 

I> i-: :x1,Clrts. 
c Ollklol osllmMc for 100:\. 
d Exports, 190-t. 
t I-: 'l:J>Ofl'I, l \ni. 
/ E:-qwrlS, 190a. 
g lJnoilkl.1I cstimntc. 
Ii Exports on<l m III l'Oll ~11111 plio:1. 
' r.c.ss lhllll onl'-hO.lf bah•. 
I .\ \'l'rni?o prO\hwlion as unolll<-hlh· csllmated. 
t F_lguro., ror tho 1ircC<1ding y,-ar. · 
l :Set exports nm~ - u13umpt1on. 
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Cotton crop of countries name.d, 1903-1907-Continued. 

Country. 1903. 1904. 1905. 19C6. 1907 . . 

ASIA-continued. 
Bales. Bales. Bales. Bales. Bales. 

French India a ••• ..•...•..••••••. -. --.... - ... -. b 14 14 . -.......... - .. ( c) 
French Indo-Ch ina a •• ••••.•.••.. 13,693 15,255 18,103 11,082 16,191 
Japai;i ........................... 17,012 16,262 12,370 9,239 d9,239 
Korea t .............•...... .' ..... 70,000 70,000 70,000 70,000 70,000 
Persia a .. ....•.•.•.••........•... 56,282 71,509 81,931 91,431 d 91,431 
Philippine Islands I ...... :: ..... 6,098 6,098 6,098 6,098 6,098 

Russia, Asiatic: 
Central .Asia ................... 476,000 500,000 567,000 494,798 434,400 
'l'ranscauoasia ................. g 53,000 g 49,000 g 45,000 58,929 60,440 

Total Asiatio.Russia ....... 529,000 I 555,000 612. ooo I 553, 7'1:7 494,640 

Turkey, Asiatic t .• ....•......... 60, ooo I 60,000 60, ooo I 60,000 60,000 

Total .Asia ................. 5,538,129 I 5,737,995 s,996, 158 I 6,508,441 5,716,517 

AFRICA. • I 

British Africa: 
Central Africa 11 ................ 118 597 1,625 1, 101 844 
East Africa .................... . - .. --........... 609 208 214 167 
Gambia 11 ...................... 3 125 5 ( c) ..... - ... -... - .... 
Gold Coast 11 ... ................ 
Natal. . .... .................... 
Nigeria-

Colony of Lagos a ............ 
Southern, Protectorate a ..... 
Northern, Protectorate a ..... 

Sierra Leone 11 ................ . 
Uganda11 ...................... 

Total British Africa ....... 

Egypt .................... ....... 
French Africa: a 

Al~ria ........................ 
Da omey ...•................ . 
Madagascar .................... 
Mayotte . ... .................. . 
Senegal. ....................... 
Somali Coast .................. 

Total French Africa ....... 
German Africa:a 

East Africa .................... 
Kamerun ...................... 
'fogo .......................... 

Total German Africa ...... 

Italian Africa-Eritrea .......... 
Kongo Free State a ••..... ....... 

Portuguese Africa-
Angola i. ................... . .. 
East Africa .................... 

Total Portuguese ACrica ... 

Sudan (Anglo-Egyptian) ........ 

Total .\Irica ............. .. 

OCEANIA. 

British-Queensland ........ .... 
French:a 

New Caledonia ................ 
Tahiti ......................... 

German - Bismarck Archipel-
ago a ............•............. 

Total Oceania ............. 

Grand total. ............... 

a Exports. 
b Figures !or 1905. 

22 121 61 194 
-···········-· 3 g31 42 

606 1,805 2,675 } 5,640 
.... -..... -. -- . 598 201 
. --.......... - . - 601 258 745 

2 59 144 184 
... --- .......... 45 201 819 

751 4,563 5,409 8,939 

1,348,759 1 1,316,212 1,234,984 I 1, 440, 107 

.... - - .... -.. -. . .... - ......... - --······-----· 8 
·····--······· 289 084 .............. 

( c) . 8 11 333 
1 ........ - .... . ·····-·······- ( c) 
2 8 5 97 

.... .......... 41 106 9 

3 346 206 447 

43 872 871 870 
.............. . ............. . ............. 2 

148 499 618 892 

191 1,371 1,489 I 1,764 

. . . . . . . . . . . . . · I 43 1 6i I 
b 62 

..... .... ..... ' .............. 1 

6 
. . . . . . . . - ..... 

6 

6,517 

1,356,227 
. 

1 

. . . . . . . . . . . . . . 
71 

240 

312 I 
11,278, ss1 I 

256 179 492 
............ - . 26 b 26 

179 s18 I 282 

15,097 19,441 I 17,782 

1, 3.17, 811 1,262,110 I 1,469,384 
-

18 79 54 

1 ( c) .............. 
48 39 110 

56 15 38 

123 I 133 202 1 
21,067,374 1 18,419,469 I 21,896, 992 I 

/Census, 1902. 
g Unofficial estimate. 
h No data. 
, Imports from Angola into Portugal. c Less than one-hall bale. 

d Figures for 1906. 
e A v~ge production as unofficially estimated. 

117 
B40 

8,556 
590 
27 

4,024 

14, 305 

1,499,139 

73 
(h) 

d 333 
(h) 

d97 
(h) 

503 

(h) 
1,008 

1,297 

2,365 

b 62 
3 

d256 
a6 

262 

dl7,782 

1,534,481 

76 

(h) 
dllO 

5 

191 

18,895,854 
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Cotton acreage (harvested), by States, 1908-1908. 

[As reported by Bureau of Statistics, Department of Agriculture.] 

State or Territory. 1903. 1904. 19:l5. 1906. 1907. 1908. 

Acres. Acres. Acres. Acres. Acres. Acres. 

Virginia .... ................... 39,864 47,199 38,664 36,000 35,000 28,000 

North Carolina ................ 1,155,028 1,306,968 1,085,568 1,374,000 1,408,000 1,458,000 

South Carolina ......... ....... 2,318,100 2,531,875 2,161,923 2,389,000 2, 1126,000 2,545,000 

Georgia ....................... 4,048,912 4,227, 188 3,738,703 4,610,000 4,774,000 ~,848,000 

Florida ....................... 268,666 267,372 256,173 283,000 265,000 265,000 

Alabama ...................... 3,608,049 3,611,731 3,500,168 3,658,000 3,439,000 S,591,000 

lt:lisslsslppi. ................... 3,327,960 3,632,458 3,051,265 3,408,000 3,220,000 3,395,000 

Loulslana ... ............... ... 1,642,463 1,745,865 1,561,774 1,739,000 1,622,000 1,550,000 

'rexas ......................... 7,801,578 8,355,491 6,945,501 8,894,000 9,156,000 9,316,000 

Arkansas ..................... 1,925, 191 2,051,185 1,718,751 2,097,000 1,950,000 2,296,000 

Tennessee ..................... 783,196 881,341 757,397 814,000 749,000 754,000 

Missouri. ..................... 66,496 79,403 66,444 91,000 71,000 87,000 

Oklahoma .................... 326,391 5:)2,021 418,184 1,080, 000 } 2,196,000 2,311,000 
Indian Territory .............. 702,966 813,642 816,638 901,000 

United States ........... 28,014,860 30,053,739 26,117, 153 1 31, 374,000 1 31,311,000 32,444,000 

Production of lint cotton (excluding linters), in 500-pound gross weight bales, by States 
· and total value of crop, 190S to· 1908. 

[As finally reported by U.S. Census Bureau.] 

State or Territory. 1003. 1904. 1905. 1900. 1907. 1908. 

- -
Bales. Bales. Bales. Bales. Bales. Bales. 

v· · 1 13,074 16,195 14,913 13,8()2 9,223 12,326 
i.rgw a ................. 

North Carolina .......... 528,707 703,760 619,141 579,326 605,310 646,958 

South Carolina .......... 787,425 1, 151,170 1,078,047 876,181 1,119,220 1,170,()08 

Georgie. ................. 1,267,364 1,887,853 1,682,555 1,592,572 I, 815,834 1,031,179 

Florida ................. 52,386 79,171 68,797 55,945 49, 794 62,089 

Alabama ................ 986,221 1,448,157 1,238,574 1,261,522 1,112,698 1,345, 713 

M.isslsslppi. ............. 1,432, 796 1,798,917 1,198,572 1,530, 748 I, 468, 177 1,655,945 

Louisiana ............... 824,065 1,089,526 513,480 987,779 675,428 470,136 

Texas ................... 2,471~ 081 3,145,372 2,541,932 4,174,206 2,300,179 3,814,485 

Arkansas ............... 734,593 930,665 619,117 941,177 774,721 1,032,920 

Tennessee ............... 248,996 329,319 278,637 306,037 275,235 344, 485 

:Missouri ................ 37,813 61,570 42,730 54,358 36,243 61,907 

0 klahoma .............. 186,589 335,064 326,981 487,306 } 862,383 690,752 
Indian Territory ........ 278,347 469,254 350,125 410,520 
All other ................ 772 2,019 1,416 2,270 2,734 2,296 

-
United States ..... 9,851,120 13,438,012 10,575,017 13,273,809 11,107,179 13,241,799 

Total valuoofcrop. $576,499,824 3561,100,380 S556, 833,817 $640,311,538 $613,()30,43() S588,814,628 

Condition of the cotton crop in the United States, monthly, and average yield per acre, 
1888-1908. 

I Aver- Aver-. 

Au- Sep- Octo-
ago Sep- Octo-

ago 

Year. June. July. tem- yield Year. June. July. Au- tem-
yield 

gust. ber. ber. per gust. ber. ber. per 
acre acre 

(lint). (llnt). 

P. ct. P. ct. P. ct. P. ct. P. ct. Lbs. P. ct. P. ct. P. ct. P. ct. P. ct. Lbs. 

1838 ... 88.2 86. 7 87.3 83.8 78.9 180.4 1899 .. 85. 7 87.8 84.0 68.5 62.4 184.0 

1889 ... 86.4 87.6 89.3 86.6 81. 5 159.0 1900 .. 82. 5 75.8 76.0 68.2 67.0 194. 0 

1890 ... 88.8 91. 4 89.5 85.5 80.0 187.0 1901 .. 81. 5 81. l 77.2 71.4 61. 4 109.0 

1891. .. 85. 7 88.6 88.9 82. 7 75. 7 179.4 1902 .. 95.1 84. 7 81. 9 64.0 58.3 188.5 

1892 ... 85.9 86.9 82.3 76.8 73.3 205.0 1003 .. 74.l 77.1 79.7 81. 2 65.1 174.5 

1893 ... 85.6 82. 7 80.4 73. 4 70.7 149.0 190-L. 83.0 88.0 91. 6 84.1 75.8 204. 9 

189-1. .. 88.3 89.6 91. 8 85.9 82. 7 192.0 1905 .. 77. 2 77.0 74.9 72.1 71. 2 186.l 

1895 ... 81. 0 82.3 77.9 70.8 65.1 156.0 1906 .. 84.6 83.3 82. 9 77. 3 71. 6 202.6 

1896 ... 97.2 92.5 80.1 64.2 60. 7 124.1 1907 .. 70.5 72.0 75.0 72. 7 67.7 178.3 

1897 ... 83.5 86.0 86.9 78.3 70.0 181. 9 1908 .. 79.7 81. 2 83.0 76. 1 69. 7 194.9 

1898 .•. 89.0 91. 2 91. 2 79.8 75.4 219.0 

...... 
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COTTON CROP IN THE UNITED ST.\.TES, 1790-1908. 

Intelligent use of the following table depends upon observino- 1.hese explanations: 
Year.-The year mentioned is, for production, that of planting and growth; but 

ginning continues into the following calendar year. When, in want of fio-ures for 
production, a commercial crop is tc'lken, ·h.i.s represents the trade movement b~ginning 
September 1 of the growth year and ending August 31 of the following year. The 
year for exports and imports begins Octob'.)r 1 of the growth year for the period 1790-
1842 (1842 IB a nine-month year)i July 1 f•)r 1843-1866 (1866 is a fourteen-month year); 
and September 1 for 1867 and subsequently; except that the average price of exports 
per pound given for the years 1791-1800 (average for following and nearly coincident 
calendar years adopted) is derived from a report of Secretary of Treasury \Voodbury 
(Ex. Doc. No. 146, 24th Cong., 1st sess.). 

Production-number of running bala.-1790-1834 and 1839, production, total net 
weight in pounds divided by net weight per bale; 1835-1838, 1840-1848, 1850-1858, 
1860, 1865-1868, 1870-1878, 1880-1888, 18 0-1898, commercial crop, Latham, Alex
ander & Company's Cotton 1-lovement and Fluctuation; 1849, 1859, 1869, 1879, 1889, 
1899, and subsequently, production, Census; 1861-1864, commercial crop, Produc
tion and Price of Cotton for One Hundred Years, by James L. \Yatkins, Bulletin No. 
9, Bureau of Statistics, United States Department of Agriculture. Linters included, 
1899 and subsequently. Number of running bales of !inters, 1899, 114,544; 1900, 
143,500; 1901, 166,026; 1902, 196,223; 1903, 195,752; 1904, 245,973; 1905, 230,497; 
1906, 322,064; 1907, 268,060; 1908, 346,126. 

I'roduction-500-pound bales.-Linters included, 1899 and subsequently, with same 
number of bales as above for 1899-1902; 500-pound bales in 1903, 194,486; 1904, 
241,942; 1905, 229,539; )906, 321,689; 1907, 268,282; 1908, 345,507. 

Production-net weight per bale.-1790-1898, Bulletin No. 9, above, and Latham, 
Alexander & Company, above, except that for the census crops of 1849, 1859, and 
1869, the equivalent 400-pound bale, net lint, computed for the census, is adopted; 
1899 and subsequently, Census. Linters not included. 

Production-total net weight.-1790-1834, production, report of Secretary 'Woodbury, 
above; 1839, production, Census; 1835-1838, 1840-1848, 1850-1858, 1860-1868, 1870-
1878, 1880-1888, 1890-1898, commercial crop, and 1849, 1859, 1869, 1879, 1889, 1899 
and subsequently, production, number of bales multiplied by average net weight 
per bale. Linters not included. 

Production-per acre.-1868-1878, 1880-1888, 1890-1898, 1900-1908, Bureau of Sta
tistics, United States Department of Agriculture; 1879, 1889, 1899, Census. 

Price per pound of lint.-1869-1898, and 1907 and subsequently, farm price, Decem
ber 1, Bureau of Statistics, Department of Agricul ture, specific inquiry; 1899, Cen
sus, total farm value divided by total net weight; 1900-1901, no information; 1902-
1906, Census, New Orleans Cott-0n Exchano-e value for upland cotton, computed by 
multiplying total net weight by mean exchange price for es~imated average fs.rade, 
and Charleston and Savannah C-0tton Exchange value for sea-island cotton. L1nters 
not included. 

Total valu~ of lint.-Total net weight multipli'ed by price per pound, except for 
1899, Census. Linters not included, because included 1n value of seed, which was 
in total as follows for the only years for which ascertainable: At the farm, 1899, 
$46,950,575; at the mill, 1902, $80,209,194; 1903, $84,049,406; 1904, $90,931,250; 1905, 
$75,464,515; 1906, $81,335,699; 1907, $87,325,575; 1908, ~92,4] 6,128. 

Domestic exports.-Including reexports, 1790-1800, not including reexports, 1801-
1819, American State Papers; 1820-1906, Bureau of Statistics, Department of _Com
merce and Labor. Civil war; 1860-1864, and deficient record of exports. Lmters 
included, 1897 and subsequently; uncertain whether included before 1897 and after 
this class of cot.ton first appeared in trade, soon after 1870. 

Net imports.-Imports, including reexports, 1790-1800, not including reexports, 
1801-1818, American State Papers; 1819, Report of Secretary \Voodbury, above; 182Cl 
and subsequently, Bureau of Statistics, Department of Commerce and Labor; except 
that the imports given for the years 1791-1793 a.re for the following calenda~ years, 
being nearly coincident with the commercial crop years, and the report of imports 
for 1857-1860 is wanting or only fragmentary as to quantity. 

Linte-rs.-1899 and subsequentlr, included ~n production O! running. bales and 
equivalent 500-pound bales, and m consumption. Included m domestic exports, 
as explained above. 

Consumption.-Linters included, 1899 and subsequently. No account taken. of 
si,ocks at beginning and end of year. The figures are from the formula of J)roduc~on 
plus net imports minus domestic exports, and do not stand for actual consumption 
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for any certain year, concerning which see annual bulletins of Bureau of the Census 
concerning supply and distribution of cotton. 

Consumption of unmanufactured fiber-per capita.-Weighted averages: 1790-1795, 
1.12 pounds; 1796-1800, 2.05 pounds; 1801-1805, 4.58 pounds; 1806-1810, 3.98 pounds; 
1811-1815, 4.56 pounds; 1816-1820, 4.55 pounds; 1821-1825, 4.54 pounds; 1826-1830, 
6.1:3 pounds; 1831-1835, 6.05 pounds; 1836-1840, 7 .08 pounds; 1841-1845, 10.98 pounds; 
1846-1850, 11.78 pounds; 1851-1855, 13.17 pounds; 1856-1860, 21.65 pounds; 1861-
1865, 22.38 pounds; 1866-1870, 10.15 pounds; 1871-1875, 12.88 pounds; 1876-1880, 
15.43 pounds; 1881-1885, 17.36 pounds; 1886-1890, 19.00 pounds; 1891-1895, 19.10 
pounds; 1896-1900, 22.45 pounds; 1901-1905, 23.15 pounds. 

Fitic-ycar averages.-The percentages of production retained for consumption and 
the per capita consumption of unmanufactured fiber are "'eightecl aYerages; net 
"·eight per bale, yield per acre, and price per pound are means. 

Gold iialues.-All values have been reduced to gold for 1862-1878. 
Bureau of the Census.-In the preparation of the following table the Bureau of 

Statistics of the Department of Agriculture has been favored ·with the cooperation of 
the Bureau of the Census of the Department of Commerce and Labor. 

I 



Production, raluc, domutic exports, net imports, and ronsumption of cotton/or the Unit,·d Stairs, ·1790-1908. 

I 
Y3lue of lint at 

farm or e:-tchange. 
DomP.stic e.~ports, bei::inning io 1·('a.r mrn· 

tloned. 

I 
S'et imports. beginning in "c:l! 

ned. Production. 

Year. I Rnnnio" i EquiTa.- . ~et .A Ter- Equiva- Erport 
0 lent 50(}- , • ·-1... • lent 500- prtco 

bales, pound weiµ,.t Tobi net ~~ Pnce . pound E:tport per , • 
coa:nung bales, of hot wei;;ht o! lint. yield per Total value. r:ross weight. half!S, Talue. pounri, 1::-.;, 
round as gross per per pound. l?fOS.S gross 

half bales. weight. bale. acre. weight. weii:;ht. 

' I 

~Yumbtr. 1 Xu.mbtr. Pound&. Pound.,. Po-.Jnd-3. Croi-1. D()flar,. 
1790...... 6,66i 3,1381 225 1,500,000 ' .....•.••.•......••.....••.. 
li91...... 8,889 4,184 Z"..S '.!,000,000 .. .............. i •••••••••••• 

li92...... 13,333 6,'.!i6 '.?'.?,5 3,000,000 ........................... . 
li'93...... 22,22'.! 10,460 225 .5,000,000 1 

................... ........ . 

li94...... 35,~ 16,736 2"'...S 8,000,0001. •...........••.. · .......•..• 
ti95...... 3S,6561 1&,736 2Z5 s,000,0001········ ........ •··········· 

10,000,000, ........ I. .......•........... 
11,000,000 ........ • ...•................ 
15,000,000 ..•....•.•.•.....•.•.•.•.... 
20,000,000 ........................... . 
35,000,000i ........................... . 

48 1 000 I 000 j' , • • .. • • . • • • • • • • . . • • • • • • . . •• 
55, coo,ooor .......................... . 
60 ,coo 0()() .. .......................... . 
ss,000,0001 ....... · r .................. . 
70,()(X),000 ................ , ........... . 

• ,, I 
50,000,000 ... .... ·11 

.................. .. 

8() , o:x) I ()()() • • • • • • • • • • • • • • • • • • • • • • • • , • .. 

75,00:,,0001 ................ ••••••••• .. . 
8'2, oco,oooj ........ 

1
........ • • • • • • • ... . 

ss,ooo,ooor ....... 
1 
....... _ ••••••.•.•.. 

80,C'J0,000 ........ 1 
.................. .. 

,5, 000, 000 .. ........................... . 
;s,0001000 ............... .1 ........... . -o ()X . I I 
, ! ,()(W) 1 ............... -······· ............... .. 

100, 000 I 0001. . . . . • .. . •.••.•• I ........... . 

121,000,000 ............... ·1· .......... . 
130,000, 000, .•..... •.••...•....... : .... . 

l i96 ...... 44,444 20,9211 2'.!5 
1797 ••••.• 46,889 '.!3,013 225 
li9S ...... 66,66; 31,381 'l')" _;.:J 

1799 ...... 88,889 41,841 ?')" ~,:,:, 

1800 •..... 153, 5091 i3,222 228 

1801. ...•• 100, 4181 2281 210,526, 
180'.! ••.••• 231, 0921 llS,063 238! 
1803 ...... m,m

1 
125,523 2;0' 

ISO-( ••.•. . 261,044 135,983 21!J 
1805 ...... 304,3481 146,444 :1 1806 ...... Z'i.5, 714· 16, ,364 
1807 .....• '.!8'.) • 855 16i' ,364 271>, 
1808 ...... 331,821 156,904 22-1, 
1809 ...... 328,000 171,548 250, 
1810 •..... 286; 195 l,i,624 29i1 

lfHl. ..... 32-5, 200, 167,364 24fJ 
1812 ...... 304,8i8, 155,904 240 
1813 .•.... 304,878 156,9041 24tl] 
18U •..... 254,545 146,4+4 , z;r;, 

' 1815 ..•.•. 369,004 209 20,';• Zil l 
1 I 

1s16 •.... · I 439, 7lfj 259. 41.fl 282 
1817 •••..• 4f.5, 950: 2il,96i 279 

Pound.,. ~ .Yumber. Dollarl!. · 
18!.l,31G 3i9 4,,3'.?9 
I :\8, 3'.!8 27i ........... . 
548, 5 l , O'J7 ........... . 

1, 7!-<.?,:tWI 3,ii65 ........... . 
4,70,,Z!~, 9,414 ·····•··•··• 
G,106, 729

1 
12,213 ...••••..... 

3,iSS,4.29 i,Siit .......... . 
!>, 300, oo:i J 11, i20 ........... . 
0,S.12,~ 19,06.51 

.......... .. 

li,78!.l,So.1 35,58() ........... . 
20,!>ll,'.!Ol 41,82'.! ........... . 

Z.1,ss.i,0'.!31 47,iM 5,250,000 
3i,712,0it) 75,421 7,9:'(),0001 
35,034, Ji5 i0,0(,8 i,t)..·.0,0001 
38,390,0.Sil 76, 7:,0 9,445,000 
35,C,.571 46.51 71,315 b,3.'t2,000 

(-3,941,-159~ 
10,630,4-1.'i 
r.n nnn '> .. •"-', i.~,....;._.,, 
9;1, '.!(, l , 4'12

1 
62,055,236 

'.!S. 887. 37il 
19, I I0,016 
17, i''.!'J,007, 
1<2, !Y.18, 7 -17, 
81 ,9471 llli 

~.£,-19,3'.?S 
92,471,178 

)'.!7 I 889 
21,261 

lfll I 9'\[ 
JS6, 523 
124, llti 

57, i7.C)! 
38,220: 
35,458, 

1 ....... -tk),i,fi!, I 
163 b'9l , ' 

171,299 
:US4, 942' 

H,m,ooo: 
2,221.0001 
8,515,0001 

15, IOS, 000, 
0,662,000 

3,080.000 
2,324,000 
2, (,&..1, ooo, 

1 i, S'.!9, 000. 
24,100, 0001 

'.?'.?,r.2;,&1-t 
31,334,258 

Ce11l1. ! ,,, o' .:..,. 
29.0 
~.o 
3.1.0 
3G.5 
36 .. S 

31. 01 
39.01 
4,1. Oll 
28.0 
44.0 

I 

l fl. I 
l!l.3 
~-1 
'.!4. 61 
'.!3 . .j I 
~.3 
20.!l 
Hi. 7" 
lti.21 
l,i. ti 

10. 7 
12.2 
15. 1 
21. l 

29.41 
:?6.4 
33.2i 

' 
' 

' Equ i ,•11.J 
lent 500-1 

~t weight. pound 
hales, 

Yo.Jue. 

gros.\ 
n-cii; ht. . l Dnllar~. 

r,.11;7-ta. 
'I ,.,,n <l·'n 
.. '\~J • ... ,,-•• 

" •50 ·-1 .. , .... _,o,. 
-1, 100. !li;l: 
4.176,3-li, 

3 "j()(' ,--, ~ ,,..,,, 
3, 700,St.._1 
3, 0001 2tr; 
4,2:m.os7 
4, 166, fl2i1 

0 .!,1, 20,1: 
a .:-,;;1 ,O·H 

87,~j' 
'.!IS, l:li1 
459, '.!47 

l 
i00,;i92 

3,009,9&) 
•~ 7ll5 .1t;7 
o2(i';',.'il5 

200,040 

4:?$,006 
1, 49; ,:¥.l'J 

4~,366 
at~;, l ;.r, 

o :'? I , 122 

!175, 7811 
1,474,98,, 

b~,884 
' I 1, 11- ·······"· 

5,S0.1 ...•...... 
5,127 ....•...•. 
s .. ~ ......... . 
s, iJ7 ........ .. 

i ,336 ........ .. 
; :;•H . - - - ...... .. 
i,6.12 ....•..... 
!1,8,01 •.•...•... 
8,690 ......... . 

a liO a 20,035 
a I, 15.1 a l3i ,3i5 

IS.1 21,788 
156 ••..•.•... 
9iH ••.•.•...• 

1, 485 ......... . 
b' ,,,.,~ 

' .;.i,; I • • • • • • • • • • 

01;001 ....... .. . 
a /i.00 •••••••••• 

·UI ......... . 

S!li' .•.....•.. 

. 

3, 1:13 •.• .... ••• 
I 01 .••....... 

a 200 •....•.... 
Q 4-1 ........ .. 

2, O-tR, .••••••••• 
3, 0&31. ••••••••• 

netalnl"d o.nd ro
och·ed for con

sumption, In 500-

Per 
Quo.ntit Y. Cl'Ot of · I produc-

tlon. 

I . 

, ..... , 12'1.0 
JO, t\.'t? I 70. 2 
12,0~2: 11-1.9 
15,!)l-t O.'i.l 
13/.!60 7V. 2 

'.!O, t,:' !l'-. 8 
12,~-l 52.4 
19,848 6.1. 2 
15, 131 3i>.2 
40, 91101 54. 8 

52, 4SO, :;~. 3 
3", -1.&i.[ 33..i 
:-.; , tiJ,S: -J 4. 3 
5!J, 1\591 ,t3. !) 
- · NV\ •• , 0 ,t>, \Jt".I ., __ 

40,96(), 24.5 
l,~:J, -IIJ 01. I 
/j3 I :JZ,2 3,t, 0 

I> 1~. 53,'i, •••••••. 
:;.i; 13!1 30. 4 

tl0,486 G6.0 
1•>1·s1- "~ G 

- ' I I I• 

]21J547 i7.5 
b 19,~:!1 •••.•.•• 

,. ->"• "t G .. ", .. ~., - . 

~.163 
00;1n 

3..!.8 
s:;.1 

O') 
-:r 
t-0 

~ 
Pl 

;; 
C, 
C 
,O 
~ 
i""'i 

0 
~ 

1-3 .... 
,..; 
trj 

~ 
{'!j 
~ 
~ 
~ 
>-:l 
~ 
1-'1 
tr, 
~ 
i-3 

0 
t:,:j 

> 
Q 
i:o 
~ 

0 
C: 

~ 
C: 
t:d 
1:-j 
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1818 .. . .. . 
1819 .....• 
1820 ..... . 

..... , 1821. .. • .. 
1822 ..... . 

0> 1823 . . ... . 
~ 1824 ..... . 
~ 1825 . . ... . 

I 1826 ..... . 
.~ 1827 ..... . 
~ 1828 ..... . 

1829 ..... . 
0 1830 ..•... 
0 

1 1831. .... . 
1832 ..... . 

1 1833 ..... . 
1834 ..... · 1 

t>:> 1835 ...... . 

1836 ..... . 
1837 ..... . 
1838 ..... . 
1839 ..... . 
1840 ..... . 

1841. .... . 
1842 ..... . 
1843 ..... . 
1844 ..... . 
1845 .... . 

1846 ..... . 
1847 ..... . 
1848 ..... . 
1849 ..... . 
1850 ..... · 1 

1851. .... . 
1852 ..... . 
1853 ..... . 
1854 ..... . 
1855 ..... . 

446,429 
632,576 
575,540 

636,0421 
704,698 
656,0281 
751,748 
817,308 

1,0b7,402 
805,970 
953,079 

1,076,696 
1,026,393 

1,069,444 
1,114,286 
1,225,895 
1,253, 4061 
1,360,725, 

1,423,930: 
1,801, 4971 
1,360,532 
2,063,915 
1,634,954 

261,506; 
349,372; 
334,728 

376,569 
439,331 
387,029 
44\l,791 
533,4731 

732,2181 
564 854' 1 
679,91Ci 
763,598 
732,218 

805,4391 
815,900 
930,962 
962,343 

1,061,821 

1,129, 0161 
1, 428,384! 
l, 092, 9801 
1,653,722 
1,347,640, 

1, 683,574 1,398,282 
2,378,875 2,035,481 
2,030,409 1, 750, 0601 
2,394,503 2,078, 910! 
2,100,537 1,806, 110 

1,778,651 1,603,763 
2,439, 786 2, 128, 4331 
2,866,938 2,615,031 
2, 469, 093 2,066, 187 
2,454,442 2,136,083 

3,126,310 2,799,290 
3,416,214 3, 130,338 
3,074, \l79 2, 766, 11)4 
2,982,634 2,708,082 
3, 665, 557 3,220, 782 

280 
264 
278 

2831 
298 
282 
28G 
312 

331 
335. 
341 
339 
341 

3601 
350' 
363 
367 
373 

3791 
379

1 

384 
383 
394 

125,000,000' .•....•... . ..•• • 1· .......... . 
167,000,000, ....•.•..•••.....• . ......... 
HiO, 000, 0001 ....... •......... • · · • · · · · · · · 

I 

180' 000' 0001. . . • . . • • • • • • . • • • . .•.... • .••. 
210,000,000 ...••.... . •................. 
185,000,000 ......•...•.............. · .. 
215,000,0001- ........•.................. 
255 1 000' 000 . . . . . . . . . . . . . . . . . .........•. 

350,000, 000' . . . . . . . . . . . . . . . . . .......... . 
270,000,000 ........................... . 
325,000,000 .... . ....•.............•.... 
365,000,000 ........•.....•............. 
350,000,000, ........ ········ ············ 

385,000,000 .............•......... . .... 
390,000,000 . ....•...................•.. 
445,000,000 .........•..........•....... 
460,000,000 ........................... . 
507, 550, 425 . . . . . . . . . • . . . . . . . .•......... 

539,669,470 ········ ··•····· ············ 
682,767,363 ..............•...........•. 
522,444,288, ........ ········ ············ 
790, 479, 445 .........••.•............... 
644, 1 71, 870, . . . . . . • . . . • . . . . . . .......... . 

397 668, 378, 8781. . . . . . . • . . • . . . . . . .......... . 
409 972,959,875 .......•.................... 
412 836, 528, 508 . . • . . . . . . . . . . . . . . .......... . 
415 993,718,745 ........................... . 
411 863,320, 7071 ........................... . 

431 766,598, 581 ................ I •••••••••••• 

417 1,017,390,762 ..............•............. 
436 1,249, 984, 9681 ........................... . 
400 987,637,200 ... , .... ········ ············ 
416 1,021,047,8721········ ········ ············ 

428 1,338,000, GSO ......................•..... 
433 1, 496, 301,732 , ........................... . 
430 1,322,240,970 ........................... . 
434 1,294,463, 156 ........................... . 
420 1,539,533, 940 ................•........... 

1856 ...... 3,093,737 2,873,680 444 1, 373,619, ~81 ........................... . 
1857 ...... 3, 257,339 3,012,016 442 l,439,743,838 ........................... . 
1858...... 4,018,914 3,758,273 447 1,796,454,558 . . ... . ..................... . 
1859. . .... 5,387,052 4,507, 993 400 2, 154,820,800 .................... . ...... . 
1860.. . ... 3,849,469 3,841,416 477 1,836, 196, 713 ........... . ..•..••.•.• . .• . . 

a E~Ce.'iS c;,t f9relgn e~ort& Qv~r tQ¼l! iml)ort~. 

87,907,045 
127,860, I 5'.l 
124,893,4051 

144,675,095 
173,723, 270 
142,369,663 
176,449,907 
204,635,415 

294,310,115, 
210,590,463 
264,837,186 
298,459,102 
276,079,784 

322,215,122 
324,698,604 
384,717,907 
387,358,992 
423, 631, 307 

444,211, 5371 
595,952,297, 
413,624,212 
743,941,061 
530, 204, 100 

175, 0941 
2Ti5, 720 
249, 7871 

289,3501 
347,447 
284,739 
352,900 
400,071 

sss,620: 
421,181 
529,674 
596,918 
553,960 

644,430 
649,397 
769,4361 
774, 7181 
847,263 

888,423 
1,191,905 

827,248: 
1,487,882 
1. 060, 408 

584,717,017 1,169,434 
792,297,106 1,584,594 
663, 633, 455 1,327,267 
872,905,996 1,745,812 
547,558,055 1,095, 1!6, 

s21, 210, 9581 1,054, 4401 
814,274, 4311 1,628,549 

1,026,602,260 2,053,204 
63,'i, 381,604 1,270, 763 
927,237,089 1,854,474 

1,003,230,639 2,186,461 

21,081, 7691 
22,:iOR,667 
20,157,484: 

24,035,0581 
20,445,520, 
21,947,401 1 

36,846,649 
25,025,214 

I 

29,359,545 
22,487,229 
26,575,311 
29,674,883 
25,289,492 

31, 7'..!4,682 
36,191,105 
49,448,402 
64,901,302 
71,284,925] 

63,240,102 
61,556,811 
61,238,982 
63,870,307 
54,330,341 

47,593, 4641 
49,119,806 
54,063,501 
51,739,643 
42,767,341 

53,415, 8481 
61. 998, 2941 
66, 396, 9671 
71. 984,616 

1121 315, .117 

87,965,732 
109,456,404 

93,596,220 
88,143,844 

128,382,~l 

24.0 
17.4 
16.1 

a 2, 12!1, '202 
a 2,184,772 

204,286 

a •l,4541 .•....... ·[ 
a4,S71 .....•...• 

4:?7 36,3311 

16. 6 
1 l. 8 
15.4 
20.9 
12.21 

10.0 
J0.7 
10.0 
9.9 
!) . 1 

9.8 
11. 1 
12.9 
16.81 
16. 8 

14.2 
10.3 
14. 81 
8.6 

10.2 

8.1 
6.2 
8. 1 
5. 91 
7.8 

10. l 
7.61 
6.5 

11 3 
12.1 

8.01 9.8 
0. 5, 
8. 7 
9.5 

a 93,677 
52,639 

4•15,601 
12,642 
37,995 

35,460 
285,272 

a 18,99G 
180,530 

10,447 

a 10,289 
33,131 

1'17,265 
752,439 
204,277 

a 243, 729! 
169,558 
152,638] 
141,80S 
578,290 

51, i16 
877,191 
'},47,272 

a 325,038 
184, 074 

58,380 
266,741 

10,378 
231,978 
157,757 

244, 5481 
680,106, 
545,210 

2,115,367 
1, (l\l6, 841 

a 1961 a 26,777 
110 16, 1001 

03?1 71,075 
26 a l0,222 
79 )8,914 

74I 
597' 
a4ol 
3-s 

22I 
a22 

69 
308 

1,574 
4271 

II 510 
355 
319 
297 

1,210 

107 
1,835 

617 
a 680 

JS(i 

122 
558 
22 

485 
3301 

512 
1,423 
1,141 
4, 4251 
2,295 

4,159 
34,92!i 
3,371 

11,511 
6, 1981 

15,988 
a 1,600 

2,161 
66,456 
30,864 

a 24,721 
30, 7551 

a 28, 928
1 23,528 

36,102 

a 15,005 
32,602 

a 119,959 
a 145,569 
a 23,614 

4,099 
2,087 

104 
6,897 

11,281 

12,521 
38,053 
:n, 318 

131,457 
71,335 

81,0581 
89,081 
85363 

07,023 
91,904 

103 222, 
9H,9li 

124,481 

143,6721 
144,270 
150,202 
167,058 
178,2801 

160,9871 
166,572 
161,834 
180,199 
214, 9851 

240,083 
236,834 
265, 05] 
166,137 
288, 4421 

228,955 
452,722 
423, 3101 
332,418 
711,380; 

549, 4451 
500,442 
561,849 
795,909 
281,939 

613,341 
908,620 
701,669 
695,658, 
520,214 

1,111,570,370 2,223, 141 
987,833,106 1,075,666 

1,008,424,601 2,016,840 
1,351,431,701 2,702,863 

1, o4s, 282,415 2,096,565 131, 675.859' 12 6I 802, 2a.1 1,678 62, 112 11s, 193 
1,118,624,012 2,237,248 131,386, 6611 11. 71............ . . . . . . . . 41,356 774, '768 
1,386,468,562 2,772,937 161,434,923 1 l. 6 . . . . . . . . . . . . . . . . . . . . 33, 137 985,336 
1,767,686,338 3,535, 373 191,806, 555 • 10. 9 . . . . . . . . • • . . . . . . . . . . 130,288 972,620] 

307,516, 099 615, 032 34, 051, 483 11. 1 . . . . . . . . . . . . . . . . . . • . 58, 448 3,226, 384 

t> Excess or dQme:;tlc ex:pcrta Qver 1>roquctloll a:qd uet iml)Or~ . 

.... 

31.0 
25.5 
25.5 

23.1 
20.0 
26.7 
21.6 
23.3 

19.6 
25.5 
22. l 
21.9 
21.3 

20.0 
20.4 
17.4 
19.7 
20.2 

21.3 
16.6 
24.3 
10 0 
21.1 

16.4 
22.2 
24.2 
16.0 
39.4 

34.3 
23.5 
21.5 
38.5 
13.2 

21. 9 
29.0 
28.6 
25. 7 
16.2 

27.1 
25.7 
26.2 
21. 6 
84.0 

UJ 
1-:l 

~ 
H 
UJ 
H 
1-, 

(') 
UJ 

0 
Mj 

() 

0 
H 
H 
0 
~ 
• 
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~ 
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Production, value, domestic exports, net imports, and consumption of cotton for the United States, 1790-1908-Continued. 

-
Retained o.nd re-

Value of lint at Domestic e;..'J)orts, beginning ln year men- Not imports, bo~inning in calved for con-

Production. 
sumptlon, in 000-

farm or exchange. tioned. year ment1onod. pound bales, gross 
weight. 

Year. 
Runn1ng Equiva- Net Aver-

Equlvo.- Export Equivn-
Per 

lent 500- lent 50()- price lent 500-
bales, pound weifiht Total not age Prioo tund Export per pound cent of 

counting ofl nt yield per Total value. Gross weight Net weight. Yaluo. Quantity. produc-
round as bales, 1>er weight of lint. per pound. 

ales, value. pound. bales, 
gross gross gross gross tion. 

halt bales. weight. bale. ncre. weight. weight. weight. 

Numbtr. Number. Pounds Pounds. Cents. Dollars. Pounds. Number. Dollars. Cents. Pov.1 }to. Nu Per ct. 

1861. ... . . 4,500,000 4,490,586 477 ! , ........ 5,004 5C4 10,129 1,162,411 22.9 29, 5( 61,731 ~ 4, 5 ' 101.1 . ......... . .............. ' 
1862 .••••• 1, 600, 000 1,596,653 477 ) ..... ... 11,384,986 22,770 4,849,003 42.6 32, 3.': ' 67,695 1 1,6 I 102.8 . ........ . .............. 
1863 • •.••• 450,000 449,059 477 ) ........ 11,993,911 23,988 6,333,347 52.8 25,0l ' 52,405 1 4 i 100.3 . ............ . ................. 
186<1 •••••• 300,000 299,372 477 ) ........ . ..... -. __________ ,.._ R, 894-, 374 17,789 3,384,018 38.1 3'2,& l 08, 7981 ') 3 117.0 

1865 •••••. 2,269,316 2,093,058 441 ) ........ G50, 572, 820I 1,301, 146 200,346,279 30.S 4, 9: . 10, 3"..21 ; 8 I 38.3 . ....... .. .. -.... -... - ~ 

1866 . • •.•• 2,097,254 ' 149,818,351 a 41 I 6 28.0 1,948,077 444 , ........ 700,848,516 1,401,697 21.4 101035 I ...... · -i · .......... , 
1867 ••..•. 2,519,654 2,345,610 445 ), ........ 751,378,343 1,6(12,760 103,371,304 13.7 lt I 3 .,. 3 a I 35.9 . .. . . . . . . . ...... -..... 'i,} 

1868 ...... 2,366,467 2,198,141 444 ~ 160. 7 650, 22•1, 486 1,300,449 119, 6il, 438 !8.6 61 ; l,6i0 ; a I 40.9 
• • • .. • • • • - ••• - • - • - - • ♦ 

., . 
1800 ••••.. 3,011,996 2,620,499 400 ) 178.0 16. 5 198, 791, 730 993,854,009 1,987,708 188,322,900 19. 6 1, 4• I 3, 0'26 8 5 I 21.3 

1870 ...... 4,352,317 4,024,527 442 4 236.0 12.1 232,770,618 l. -161, 378, 310 2,922,757 192,212,480 13.3 81 ! 1,802 2 1, 1 I 27.4 ' 

1871. ••... 2,974,351 2,756,564 443 3 195.3 17.9 235,857, 111 012,468,397 1, 82•1, 937 159,()24,901 17.6 3,0• i 6,374 8 g 34. 0 

1872 •...•• 3,930,508 3,650,932 444 2 191. 4 16. 6 287,940,016 1,235,294, 963 2,470,590 203,073,051 10. 4 4, 7l i 10,016 8 1, 1 I 32.0 

1873 •••.•. 4,170,388 3,873,750 444 2 208.9 14.1 261,082,970 1,341,315,340 2,682,G31 185,179,520 14. 6 l, (,! l 3 • .'i-11 ,9 1, l ) 30.8 

1874 ..•.•• 3,832,991 3,528,276 440 0 198.0 13.0 219,2-17, 085 1,252,058,889 2,504,118 167,726,380, 13.3 1, SI I 3,784 , 12 1, t I 29.1 
' 

1875 •. • •• 4,632,313 4,302,818 444 2 178.6 11.1 228,298,914 1,518,625, 11! 3,037,050 171,396, 8731 11.3 2,t l 4,4981 4 1, !I • 29.5 , 
1876 .•...• 4,474,069 4,118,390 440 0 ........ 9.9 194, S!lO, 446 1,410,709,173 2,839,418 155,521,838 11. l 2, 31 ! 4,s:J2 16 1, 1 I 31.2 

1877 ...... 4,773,806 4,494,224 450 o; ........ 10.5 225, 56.5, 121 1, 5()8. 719,206 3,197,430 174, 6.57, 6.13 11.0 2.4 3 5,046 il 1, ~ 29.C 

1878 ...... 5,074,155 4,745,078 447 8.2 185,988,077 1. 645, 083, 172 3,290, 1G7 103,805,068' 10.0 2,4 • 5,049 ) 1, ~ ) 30.~ 
51 191. 4 •1 

1879 ...... 5,755,359 5,466,387 454 6 180. 0 10.2 266,510,105 1, &71, 376,133 3,742,752 217,3G5,30u 11. 6 3,6: ! 7,578 ~ 1, i I 31. i 

1880 ...... 6,605,750 6,350,998 400 01 184. 5 9.8 297,787,210 2,227,747,731 4,453,496 251, ·102, SG9 11.3 2, ('1 ) 5,-147 ) 1, ~ ) 30. C 

1881. ..... 5,456,048 5,136,447 450 0 155.0 10.0 245,522.160 1,088,260,547 3,376,521 194,649, 4371 11. 5 1,5 5 3,201 ? 1. i r 34.~ 
1882 .••••. 6,949,756 6,833,442 470 o! 1ss. 7 9.9 323,372,147 2,2tl5,6ti5,7H 4,591,331 24tJ,883,4S3 10.8 2,2, l 4,716 ) 2, ~ r 32. £ 
1883 ...... 5,713,200 6,521,963 4G2 o, 164. 8 9.0 237,554,856 l ,8G6,fi84,497 3,733.369 197,984,295 10.6 5,3' 2 11,217 l 1, i l 32.( 

1884 ...... 5,706,165 5,491,288 400 I() •••••••• 9.2 211,484,903 1,865,084,912 3,730,170 198, 7•1.4, 802 10. 7 3, 4 ~ 7.lH 7 I. i ! 3? , w,. 
1885 ...... 6,676,691 6,309,341 4tJ3 i3 •••••••• 8. 5 258,786,319 2,100,323,244 4,200,017 208,429, 90~ 9. 9 3,9 ~ 8,2i0 :; 2, l I 34.~ 

1886...... 6,505,087 6,314,561 40.1 i8 169.5 8.1 247,140, 771 2,150,770,791 4,301,542 204,740,804 9.5 3.~ 1 7,552 ~ 2. { l 32.( 
1887...... 7,046,833 6, 88·1, 6117 467 .1 182.7 8.5 279,721,037 2,259,626,754 4,519, 25-1 222,805.40 I 9. 9 .5, 7 n 11, 9S3 ~ 2, ~ • 3-l. t ., 
1888. . . . . . 6, 938, 290

1 

6, 923, 775 477 tOI ]80. 4 8.5 281.312,068 2,365,095,708 4,730,192 235,898,233 10. 0 7,3 3 l.'>,284 I :l. ~ r 31. t 
1889 ...... 7,472,511 7,472,511 478 i8 177. 0, 8.3 296, 4(',-1, 401 2,464,4G0,578 4,1)28,921 250. 571, J.11; 10. 2 8,7 ~ l~.334 I 2, ! I 34.3 
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CloS'ing prices of middling Upland cotton per pound, 1895-1908. 

New York. New Memphis. Gal vest.on. Savannah. Charles- Wilming- Korfolk. Orleans. t.on. t.on. 
Date. 

I 
Low.

1
High. Low.

1
High. 

I • 
Low. High. Low. High. 

I I 
Low.1High. LowJHigh . Low . High . I Low. IDgh . 

--
Cts. Cts. Cts. Cts. Ct.a. Ct.s. cu. Cts. Cls. Ots. Cts. Cts. Cts. Cts. Cw. Cls. 

1895 ...... !j ,1~J 91 5 itG 51¾1 8!~ if 9r 6 8}¼ 5k Si 4k ::, Si'n 9 
1896 ...... 7,1,i 8{ 6! 6i Sn 8 8 

it 
7~ 6j 8 6:'11 

,. G•b 8¼ .., 
1897 ...... S~j s. 61: 1}a Si 71! 7H 71 5k 71 J 8} SJ i! 1898 ...... 5 •a 6i 4¾ ~r ii 

6 4t ~r 6 li"0 6 4i Gt 4'8 
1899 ...... s! 7t3 5'\i 7} 5{u 5(11 

1~f 
7i 5l 7½ 5} 

l!JOO ...... 7¼ 11 7¼ llk 11 

if 
10 ~(c 7 l. 10 7} 10¾ 7 {r; 11 

1901. ..... 7 12 
fl 

911 ~, 9tt 1& 9;: 'i; 91 7¼ gr 1902 ...... 8,3a 91 
l~l 

7 
1~1 ~io 1~~ 7fc 9~ 7¾ 9i 71 

1903 ...... 8.85 14.10 ~r 8½ 13½ Si :: 13¼ 8¼ 12¾ :1 131 
1904 ...... 6.85 17.25 16 6i 16½ 6t 16 6¼ 16¼ 16 9 15t 16 

1905. 
Jan ...... 7.00 7.35 6i 7 6¾ ~* ;1 1n 6i 7 it ~l ---- - . -.... - 61 7} 
Feb ...... 7.35 8.90 7 7H ~t 7H 7 7H 6¾ 7½ 7} I 7i 
Mar ...... 7. 75 8.30 

it 
7)A 7H ~t 7\1 ~t 7ti 7i 7¾ 7¼ ~I 7i 8 

tfar ...... 7.55 8.15 7r"-o 7i i(a 7U ir 7 7-tr, 7¼ ~.1 it I~ I 
ay ..... 7.85 8.85 Bla it 7{ 8ti 7¼ 7¼ 8¼ 7¼ 8¼ 73 

June ..... 8.40 10.15 

:ii 
9fu 9ii! 81 9h 8} 91 7i 8,"a 8 Si 8¼ I 9t 

July ..... 10.00 11.40 11 9l& llr 1it 
llt\ 

1if 
lOi 10 10& .... - ... 9¾ 11 

Aug .... .. JO.SO 11. 35 lOfn 10. 10 l Ott IOU 10¼ lOi -..... 10,j 10} 11 
Sept ..... 10.65 11. 10 lO{u 10} 101! 

1gi 
lO}l 9i 10i6a it 101-c 10 10 

1gi 
lOfu 

Oct .. .... 9.85 10.75 10}-! 9i 10~ 10/8 1g(c 
lO{u lOt 

9} 10¼ lOi 
Nov ..... 10.90 12.00 lOi 11-fg 11 nr 10 11/6 llr°u 10¼ 11 103. 11¼ 10s'. 11/u 
Dec ...... 11.65 12.60 lli 12h 11¼ 12 11½ 12 lli llH 11 11 11} lli 11~ 12 

1906. 
Jan ...... 11. 35 12.25 

lij 
llH 111 lltt 11 llh lOf llliJ 11 111 11 11¼ 11} lli 

Feb ...... 10.80 11.45 10 10~~ 101 llr 101 11 lOJl 1or 10¼ 10}! 10¼ 10½ 10a 11 
Mar ...... 10.95 11.80 1 llh 10 11 10¾ 11/0 lOi 11 10¼ 11 10¼ 11 lC'. 11 r11 
~r ...... 11.55 11. 90 111 11ft 11 llfa lll llio 11 11.'\s 103 lli 11 11¼ 11¼ lli 

ay ..... 11.25 12.00 11 11-li, 111 l l-?1:1 11 11e" 11 llfc 11 11-fo 11 11?. 111 ll{a 

June ..... 10.80 11.30 
lOi llr 10 11 11! llf.i lOi 11 lOi lOi\i 101 lOf 11 11¼ 

July ..... 10.80 11.00 10 11 lOi 11 1g1 lln 101 1011, .. ---- 10¾ 10· 11 11(11 
Aug ...... 9.80 10.90 9 10-h g1 10¾ lOi\ ii 10 9 9¼ 9 lO?c1 91 llh 
Sept ..... 9.60 10.00 9i 9,\ 

1i!° 
9¼ 9½-t 9f,. Si 9¼ 9 9i3e 9} 9{a 

Oct ...... 10.25 11.40 i~ l lh 10,Au g1 llfi: 10tA 9t 11 9l 11 9i~ llf-1 
Nov ...... 10.10 11.40 llr 91 11 11r 101--8 gt 101 9& lOfo 10 ~ 11 
Dec ...... 10.45 11.25 101} 11 lOi llro 10¼ 11 9! lO{n 10i3c1 91 10! lOt 11¼ 

1907. 
Jan ...... 10.70 11.00 101 lOfc 10¼ lOr"n 10} lO}t 

1it 
lOi'li 9} 10 9i 10\36 10' 10! 

Feb ...... 11.00 11.25 10 lOf, 10{°4 10,\ :g!i 11,Au 10' 10 10?, lOl lOg 10! 10 
Mar ...... 10.90 11.45 101 llr'u 10 1or llf11 10 10!" lOf 101 101 104 11 

111 Alar ...... 10.90 11.45 10 llfu 10½ 11 10 11 10¼ 11 10¼ 10 10 101 11 11 

?. ay ..... 11.50 12.90 11½ 12 T 11¼ 12~ 11 12 11 12k 11 llt 11 12¼ 12 13 
June ..... 12.80 13.25 12½ 13ra 12½ 12u 12 13r 12¼ 12f -. -. -- 12¼ 121 13t 13, 
July ..... 12.85 13.50 121 13: 12}& 13(,J 121 13 12i 13} ---. -. -. -.. - - -. -. 13. 13! 
Aug ...... 13.00 13.56 121 13/11 13 13 . ---. - 121 13,\ . --. -- -----· 13~ 13 
Sopt ..... 11.75 13.55 11 13-fu 111 13½ 121 13fo 11 13i"a lll 13 11¼ 13 ni 13½ 
Oct ...... 10.80 12.00 10g ll{u 10 12 11 12 10 11{\J 1(1 llfa 10 lly3c1 lOif llt 
NOY ..••.• 10.60 11.80 10 llh 101 11¼ 101 llfu 101 10/11 10} lOiu 10¼ 10/11 10! 11 

Dec ...... 11.70 12.20 11! llH 11 11! 11 12 10½ lliu 10¾ lln lOU 11/o 111 llr\ 

1908. 
Jan ...... 11.30 12.25 

llt 
ffl 

11½ 12i 111 121 10,ti; 111 101 lU 101s lli 11} 12¼ 
Feb ...... 11.35 11.85 11 111 11 8 11 11 11 11 11 11¼ u. 11¼ 111 121 
Mar ...... 10.40 11.65 10 11 10 11 lOi llr 101 111 10 11 lOt 11¼ 10. 11! 
t/ar ...... 9.90 10.50 9\ij 10 9i 10 9f 10 9¾ 10 11 11 9t 101 10¼ 10½ 

ay ..... 10.20 11.50 gr 11½ 10 11 I Oll lli 9¾ 11½ 9i 11¼ 9t 11 10 llt 
June ..... 11.30 12.20 11 111 

11½ 11 llh 111 111 111 
11 ng 11 111 11¼ 12 

July ..... 10.70 11.50 10 11 10½ 11 . l~t 11 10 11 lOf 11 lOi 11 11 12 

Aug ...... 9.50 10.85 9! 10) it 
10 lOlu 9 10 9 10½ Nominal. 10 11 

Sept ..... 9.30 9.60 9 9fd gf 9fa 9,71:1 8¾ 9 Si 9 it 9,Au 9\ 9} 

Oct ...... 9.00 9.45 Si 9 g1 9 9-fu 8~ g13 Bl 8}8 :t 8f 9i 
Nov ...... 9.25 9.55 84 :a gt 

g 9-fu Si g' Si su 8¾ 9 9t"a 
Dec ...... 9.10 9.35 su Si Bi 9 8¼ 8tt 8¼ 81 8¼ 8H 81 9(ti 

• 



STATISTICS OF COTTON. 

I nternational trade in cotton, 1908-1907.a 

[Bales o! 500 pounds, gross weight, or 478 pounds of lint, net.] 

EXPORTS. 

Country. 
Yea~ be- I 1903. 1904. 1905. 
ginmng-l 

Bales. Bales. Bales. 

Brazil. ........•................. Jan. 1 130,229 61, 170 111,069 

Driti:;h. India .................... Jan. 1 1,436,551 1,553,948 1,628,666 

Egypt. ......................... Jan. 1 1,158,029 1, 225,259 1,352,516 

France .......................... Jan. 1 152, 127 150,462 164,514 

Germany c •••••••••••••••••••••• Jan. 1 177, 173 189,609 158,722 

Netherlands .................... Jan. 1 110,568 104,182 98,851 

Persia ........................... Mar . 21 56,282 71,509 81,931 

Peru .... ....... ..... ... ......... J an. 1 35,289 34,741 44,098 

United States ................... Jan. 1 7, 296, 145 6,801, 689 8,310,524 

--... --... 335,073 509,160 346,327 

1906. 

Bales. 
146,060 

1,625,261 
1,387,636 

169,840 
181,056 
105,827 
91, 431 
48, 174 

7, 700, 458 
351,881 

Olhcr countrios ................. 

Total ..................... - .... - .. --. 10,887, 466 10,701,7'.!9 12,297,518 , ll, 807,624 

IMPORTS. 

Austria-Hungary ...•........... Jan. 1 688,041 700,062 752,110 

Belgium ........................ Jan. 1 246, 8i'O 186,228 220,252 

Canada ... . ..................... Jan. 1 124,837 115,389 126,711 

France .. ........................ Jan. 1 1, 167, 740 967,710 1,104, 700 

Germany c ..................... Jan. 1 1,764,002 1,836, 190 1,858,054 

Italy .... ..................... · · · Jan. 1 711,035 713,733 761,328 

Jap3.Il .......................... . Jan. 1 ~16, 657 733,849 1, 184,213 

Mexico ......................... Jau. 1 78,817 59,670 61,384 

Netherlands .................... Jan. 1 199,729 203,091 210,026 

Russia .•....................... . J nn. 1 1,061,822 908,232 791,248 

Spain ......... --·············· · Jan. 1 368,6&3 ~25, 157 352,245 

Sweden ................ . ........ Jan. 1 83, 19~ 80,325 89,154 

Switzerland ..... . ----. --. -. . -. - Jau. 1 109,452 113. ,,, I 110,556 

United Kingdom . . •............ Jan. 1 3,113,890 3,559,028 4,017,610 

united Stntes ..... ........ .. _ ... Jnn. 1 132,209 102,529, 142,982 
........ - . 280,451 322,003 292,657 Other countries .......... ... ... . 

Total. ...... .............. .. -..... - . 10,947,408 10,926,922 I 12,075,230 

a Seo '· General note," p. 605. 
b l'reliminary. 
c Not including freo ports prior to March 1, 1906. 
d Y car preceding. 

762,887 
249,285 
144,484 

1,124,520 
1,895,837 

844,118 
842,749 

15,670 
208,638 
757,035 
401,400 
95,207 

109,592 
3,686, OGG 

137,415 
257,894 

11, 532, 746 

I nternational trade in cotton-seed oil, 1903-1907.a 

EXPORTS. 

Country. 
Yenr be- 1903. 1004. 1905. lOOli. 
ginning-

Gallon-s. Gallons. Gallons. Gallons. 

Delgium ........................ Jan. l 670,655 714,319 1,252,803 1,218,611 

Egypt ...... .. ..... ......... ... . Jan. 1 426,148 397,446 249,843 360,883 

France .......................... Jan. 1 394,169 213,087 511,743 602,856 

Netherlands ......... .. ....... .. Jan. 1 230,762 168,425 168,686 108,062 

Unit<-d Kingdom ............... Jan. 1 6,725,236 4,865, 745 6,323,636 7,654,982 

United States ................... J an. 1 27,865,212 35,368,998 53,368,839 40,29i,852 

... - .. .... 11,000 1,000 38,003 4,735 

677 

1907. 

Bales. 
129,307 

2,211,332 
1,421,818 
b 203, 533 

269,548 
111,005 

d 91,431 
d 48, 174 

8,384,108 
b 465,265 

13,335,521 

b 930, 705 
287,095 
131,737 

bl, 258, 194 
2,323,684 

b 1,005,293 
1,139,903 

3,820 
245,315 

b 819,413 
b 416, 241 

95,20 
118,430 

4,302,404 
236,292 

b 281, fr75 

8 

13,595, i99 

1907. 

Gallons. 
1,371,671 

214,732 
b 590, 3::3 

74,686 
8,402, 90:J 

39,115, 2i6 
b 4,089 

Other countries ................. 

Total. .... ............. ... .......... 36,323,182 41,729,020 60,913,553 50,247,981 I 49,773,686 

a See" General note," p. 605. b Preliminary. 
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International trade in cotton-seed oil, 1903-1907-Continued. 

IMPORTS. 

Country. Year be- 1903. 1904. 
ginning-

Gallons. Gallons. 
Algeria ...•...................... Jan. 1 358,204 625, 34-0 
.Australia ........................ Jan. 1 1r,,1ro 105,630 
Austria-liungary ...••.......... Jan. 1 4,253,976 4,505,589 
Belgium ........................ Jan. 1 1,450,415 1,591,592 
Brazil. .......................... Jan. 1 923,463 84-0,327 
Canada ......................... Jan. 1 805,593 707,766 
Egypt .....•................••.. Jan. 1 256,211 149,587 

It Jan. 1 5,691, 166 6,130,298 ranco .....................•. .. . 
Gennany t> ••• ••••••••••••••••••• Jan. 1 11,420,314 11,347,562 
Italy ............................ Jan. 1 1,051,462 1,225,569 
11,fal ta. ........................... Apr. 1 364,105 285,903 
Martinique ...................... Jn.o. 1 285,034 277,114 
Mexico .......................... Jan. 1 3,479,985 4,002,908 
Netherlands .................... Jan. 1 3,271,886 3,183,920 
Senegal. ........................ Jan. 1 351,119 294,713 
United K.ingdom ............... Jnn. 1 d 2,706,618 2,706,618 
Uruguay ........................ July 1 352,003 285,677 
Other countries ................. -............ 541,000 699,000 

Total ...•........ ......... ...... --..... 37,638,403 38,965,113 

a Preliminary. 
b Not including free ports prior to March 1, 1906. 

TOBACCO. 

1005. 1906. 

Gallons. Gallon•. 
1,163,468 1, O'Jl, 215 

li8,707 54,()!)4 
5,499,759 5,866,528 
3,037,814 2,698,4,i 

759,755 947,023 
1,0G4,i73 1,175,676 

416,962 153, 722 
11,082,265 9,859,577 
16,767,840 16,203,600 

3, 4.."9, 991 786,563 
235, 6-"3 2'.H, 712 
300.232 301,430 

3,900,087 3,881,825 
4,764,653 5,418,951 

3Si,607 352,461 
4,018,873 3 ??4 "·>7 , .... ',_. 

312,341 304, O'J2 
792, 75.3 3, 09.:?, 742 

58,233,653 55,637,615 

c Yenr preceding. 
d 1904 figures. 

Tobacco crop of countries named, 1903-1907. 

1907. 

-
Gallons. 
1,106,262 

70,339 
9,248 

2,680,250 
l, 18!), 064 
l, 403, 49-1 

51,674 
a 9,751,644 
15,109,019 

a!)02, 692 
c224, 712 

288,452 
3, 609, 8.5-i 
5,950,945 
t352, 461 

3,922,618 
t304, 092 

a 3, 3,5, 048 

ro, 501, 6o8 

[Production or South America (especially Brazil) largely understated, because domestic conswnptlon 
Is unknown. No statistics for China, Persia, Central .'\merica (except Guatemala), \';c.:;t Indies (e.xocpt 
Cuba and Porto Rico), nnd several less ln1porto.nt tobacco-growing countries.) 

Country. 1903. 

NORTH AMERICA, 

United States: Pound.!. 
Contiguous .................... 815,972,000 
Noncontiguous-Porto Ricoa .. 5,000,000 

Total United States (ex-
cept Philippine Islands). 820,972,000 

Canada: 
Ontario ............... .' ....... 2,423,000 
Quobco ........................ c5, 000, 000 
0 ther ......................... C 107,000 

Total Canada •............. 7,530,000 

Cuba ............................ a 38,731,000 
Guatemala ...................... 1,065,000 
Me)dco .......................... 29,156,000 
Sa.nlo Domingo .................. (/) 

Total NorLh .A.merir.n ...... 897,454,000 

SOUTil A:MERlCA. 

Argentina ....................... g 22,000,000 
Boll via d ..•.•...•....•..•....... 3,000,000 
Brazil h •••••••••••.•••.••.•••••• 51,583,000 
CW lo d • ••••••••••••••••••••••••• 6,000,000 
Ecuador h • ••••••.•••••••.••••••. 399,000 
Paraguay ....................... 10,296,000 
Peru cJ ••••••••••••••••••••••••••• 1,500,000 

Total South America ...... 94,778,000 

a Unofficial estimate. 
b Small crop-no data. 
c Estimated from census for 1000. 
d A verago production. 

190-1. I 1905. 

-

Pounds. Pounds. 
G60,-1Gl, 000 633,034,000 

5,000,000 6,000,000 

005,461,000 639,034,000 -
3, 19-1, 000 6,500,000 

c 5, O'.>O, 000 a 3,100, 00() 
C 107,000 C 107,000 

8,301,000 9,707,000 

a 42, 421, 000 a 48, 783, 000 
1,100,000 1,983,000 

28,880,000 40,644,000 
(/) (/) 

746,163,000 740,151,000 

·< 

d 31, 000, 000 g 43, 000, 000 
3,000,000 3,000,000 

52,832,000 44,953,000 
6,000,000 0,000,000 

89,000 122,000 
a 13,000, OCO d 10, 000, 000 

1,500,000 1,500,000 

107,421,000 108,575,000 

1006. 

Pounds. 
082, 42), 000 

8,000,000 

GOO, -129, 000 I 
7,575,000 

a3, 750,0CO 
C 107,000 

11, 432, 000 

a 28,629,000 
d 1, 300,0CO 

o 2'2, 750,000 
(I) 

i 5-1, 540, 000 

d 31,000,000 
3,000,000 

52,0)5,000 
0,000,000 

122,000 
d 10, 000, 000 

1,500,000 

103,717, 000 

1907. 

Pounds. 
608,126, 
13,000, 00 

000 
0 

711,126,000 

(b) 
a 3,000,000 

C 107, 0CQ 

3,107, oco 
a51,505,000 
d 1,300,000 

t 22,750,000 
26,400,000 

810,188,0CO 

d 31,000,000 
3,000,000 

64 °"6 000 , -" ' 6,000,000 
122,000 

d 10,000, OCO 
1,500,000 

115, 878, 000 

e Year preceding. 
/No data. 
g Estimnted from ollklal datn of ncrt>ago. 
h Exports. 
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Tobacco crop of COt(,nfries named, 1903-1907- Continued. 

-~-- --
Country. 1903. l!l04. l!JO.'i. l!lOO. I 1907. 

EUROPE. 

,-\ ustrifl-H ungary: Pounds. Pounds. Pou nds. Pound,,. Pounds. 
Austria ....................... 15,SJS,000 1-1, 04i, 000 1-1, 3t,O, 000 17,884,000 15,129,000 
lllm~.uy ....... _ ............• 13-1, ,5b7, 000 88,768,000 103,076,000 160, ti 16, 000 135,013,000 
llosn a.-HllTZOj;O'/'IDa .•.• - ... - •• a 9,000,000 9,000,000 6,753,000 b 6,753,000 b 8,753,000 

Tot:ii .\ustria-Hungary .... 159, -IG2, 000 I lll,S15.000 126,180,000 1s,. 2s3, ooo 1 l .'>8, 805,000 

TielJtimn .............. ..... ... _. 9,635,000 13,983,000 16,tHG,000 15,001,000 19, -176, 000 
Ilui~rla ...... .......... .. ...... IS, Hl5, 000 0, 9-10, 000 8,638,000 1-1, lil, 000 C 1-1, 171,000 
Demo ark ... ...... .............. 312,000 3-10,000 3~0.000 3-10,000 lG0,000 
Franco •..... .. .................. .57, -!HG, 000 3i,7b7,000 li3,8ti3,000 3G,4lti,OCO 40,610,000 
GC'rmany ........................ ;2, 911,000 7j,i97.000 70,210,000 70,713,000 61,005,000 
Gtccco ............•............ cl 1-1, 000, 000 d 11,000,000 20,000,000 11,000,000 7,700,000 
Jtrd f .................... .. ...... 12,188,000 13, 4G4. 000 15,605,000 1-1, 194,000 C 1-1, -10-1, 000 
N,,1 ierlands ..................... 1,770,000 1, -1!)'2, 000 1, -190, 000 1, l;Q9, 000 1,700,000 
Roumanin ........ .............. 10,113,000 3,099,000 8, GO I, 000 9, 9:l!, 000 15,554,000 
R n~;ia .......................... Z!2, 7S5,000 20-1, 298, 000 214, 0,50, 000 162,0'.!0,000 220, 2,>8, 000 
Sen;,. .......................... . 2,268,000 2,379,000 2,m~u. ooo 2,361,000 3,208,000 
Sweden ......................... 1,706,000 .J, 118,000 2,713,000 2,li61,000 e 2, (;f,1, 000 
Turkey (including .\slat le) c . .... 110,000,000 90,000,000 100,000,000 100,000,000 100,000,000 

Total Europe .. .. ......... 002. so1, ooo 1 583,392,000 GlO, 55-1, 000 I 02s, 053, ooo I GGG,752,0CO 

.I.SI.\. I I 
British India t . ....... •........• -1.;o, ooo, ooo 450,000,000 450,000,000 450,000,000 450,000,000 

Dntcb East Indies: I florlll'O .......... ····· -· ·····~ 163,000 50.000 d 300,000 cl 300,000 d 300,000 
Java, ... ... .....•............. 59,2i4,000 44,991,000 G5,31G,OOO 67,083,000 co;, ObS, 000 
Sumatra, East co:lSt or ........ 50, i21,000 ~5. 13-4, 000 43,035,000 47,3G3,000 C -17, 3(;3, 000 

Total Dutch East I ndies. 110,158,000 90, lSl,000 100. 2s1, ooo 1 111,151, ooo 1 11 1,751,000 
• 

J or~;~~:~ ~ :1'.~'.~~ =. . . . . . . . . . . . . . . 95, l,il, 000 10.;, 853, 000 6~, 031, 000 101, 5i,j, 000 C 1()4, 57,5, 000 
Fom1osa .................... .. 1,010,000 '1:22, 000 187,000 b 187,000 b I >-i, 000 

Total Japanese Empire ...• 96, Hil, 000 I 100,075,000 9o, 11s, ooo I 101, 162, ooo 1 101, 7t,2, 000 

Philippine Islands o ... ......... . I 35,900,000 33, 100, ooo I as, 200, ooo I 46,800,000 ·10, 050, 000 

Tot>.\ \sla ........... . ... . I 092,219,000 679, 356, ooo I 687, 5G9, 000 I 716,313,000 700,569,000 

).FRICA. 

Algt'.ria ... ....................... 13,013,000 12,492,000 13,006,0CO 11, C68, 000 14,177,000 
BrHisb Central Africa .......... . a f,0, 000 60,000 11.109,000 II.·113, 000 563,000 
Cape or Good Ilopeo ...... ... ... 5,000,000 5,309,000 5,000,000 5,000,000 5,000,000 
Mauritius .................•.... . 28,000 29,000 13,000 b 13,000 b 13,000 
N atnl ........... ..... .......... . 1,418,000 2,907,000 2,C23,000 3,103,000 2,771,000 
Orange Rl\•er Colony .. ...•.....• a 750,000 750,000 050,000 b ti.50, 000 bl>S0,000 

Total Africa ............... 23, 2<l9, 000 21, 5-17, 000 21,491, ooo I 20,847,000 23,194,000 

OCEANU. 
Australla: 

Queensland .................. • 204,000 69,000 798,000 1,146,000 723,000 
'\ew South \\'ales ............ . 2.l2, 000 596,000 5h2, 000 821,0CO uo2, ooo 
Ylctoria ...................... • 87,000 9.;, 000 125,000 157,000 c157,000 

Total Australia .......... .. 5X.'3, 000 iu0,000 I, .j'l,j, 000 I 2,121,000 1, 4<i2, 000 

FIJI. ..•....................... .. I 7-1, 000 5,000 1,000 I b 1,000 ·11,000 
-

Totul Oceania .. . ......... GSi, 000 818,000 1, .Jt-6, O<:O I 2,125,000 1,526,0CO 
-

Grand totnl ............... 12, -101, 2ti8, 000 (• 138,607,000 2,199,626,000 2,225,595,000 
I 

2, 3::13, 107,000 

e l:'noffirial estimate. a Official cs Um a lo for 190 l. 
b Data for 100;;. 
cYear preceding. 

f J'.l\'a reports less 11rocl11rtlon tlinn exports. 
g Estimnted from returns for census year. 

d A vernge production. h Exporls. 
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Acreage, production, value, etc., of tobacco in the United States, 1900-1908 . 

Year. 

1900 .••........................ · · · · · · · · · · · · 
1901 ....................................... 
1902 ....................................... 
1903 ....................................... 
1904 . ...................................... 
1905 ................. ... . ....... ..... .. · · · · 
1906 ..... ... .... ................... ....... . 
1907 ....................................... 
1908 .................................. · · · · . 

Year. 

1900 ...... ..... . ......... · · .. · · · · · · · · · · · · · · 
1901. .................... · · .. · · · · · · · · · · · · · · 
1902 ....................................... 
1903 ...... .................. . ......... ..... 
1904 ....................................... 
1905 ..................... · .. · · · · · · · · · · · · · · · 
1906 ........................ · · · · · · · · · · · · · · · 
1907 ......................... · · · · · · · · · · · · · · 
1908 ................................. · . · · · · 

A,erage 
Acreage. yield Production. 

per acre. 

Aerts. Pounds. Pounds. 
1,046,427 778.0 814,345,341 
1,039,199 788.0 818,953,373 
1,030,734 797.S 821,823,963 
1,037,735 786.3 815,972,425 

806,409 819.0 660,400,739 
776, 112 815.6 633,033,719 
796,099 857.2 682,428,530 
820,800 850.5 698,12ti,OOO 
875,425 820.2 718,061,380 

.Average 
farm 

price per 
y,ound 

ec. 1. 

Cents. 
6.6 
7.1 
7.0 
6.8 
8.1 
8.5 

10.0 
10.2 
10.3 

Farm value 
Dec. 1. 

DoUars. 
53,661,13 2 

8 
0 

58,263,10 
57,563, 51 
55,514,627 
53,3S2,959 
53,519,068 
68,232,647 
71,411, 
74, 130, 185 

000 

Domestic Imports of 
Condition of growio.g crop. 

exports of unmanufac-
unmanufac- tured , fiscal tured, fiscal When 
year begin- year begin- July 1. .Aug. 1. Sept. I. har-
ning July 1. 

ning July 1. vested. 

Pounds. Pounds. P. ct. P. ct. P. ct. P. ct. 
315,787,782 26,851,253 88.5 82.9 77.5 76.1 
301,007,365 29,428,637 86.5 72.1 78.2 81.5 
368,184,084 34,016,956 85.6 81.2 81.5 84. 1 
311,971,831 31,162,636 85.l 82.9 83.4 82.3 
334,302,091 33,288,378 85.3 83.9 83. 7 85.6 
312,227,202 41,125,970 87.4 84. l 85.l 85.8 
340,742,864 40,898,807 86. 7 87.2 86.2 84.6 
330,812,658 35,005,131 81.3 82.8 82.5 84.8 

-----..... -. -- . --...... -.. - - 86.6 85.8 84. 3 84.1 
• 

. 11,·reage, production, and value of tobacco in the United States in 1908. 

State. Territory, 
Fann val-I State, Territory, 

Farn1 val-

Acreage. Production. ue Decem- .Acreage. Production. uo Decom-
or Di vision. ber 1. 

or Divisfon. ber 1. 

Acres. Pounds. Dollars. Acres. Pounds. Dollars. 

N. IIampshire .... 99 178,200 24,948 Kentucky ....... 240,000 195. 600,000 17,799,000 

Vermont ......... 200 347,000 45,110 Tennessee ....... 65,000 52,000,000 4,680,000 

Massachusetts .... 4,512 7,444,800 1,153,944 
C'onneclicut ...... 13,824 23,224,320 3,948,134 Alabama ........ 630 283,500 73,710 

Now York ....... 6, li7 7,257,975 689,508 Mississippi. ..... 100 25,000 6,250 
Louisiana ....... 102 86. 700 27,744 

Pennsylvania .... 29,440 39,008,000 4,095,840 Texas ........... 3,000 2,400,000 600,000 

:Maryland ........ 26,000 18,200,000 1,365,000 Arkansas ....... 891 543,510 81,526 

v· .. 140,000 114,100,000 10,497,200 1rgm1a ......... United States. 
"' est Virginia .... 6,200 4,650.000 651,000 875,425 718,061,380 74,130,185 

N. Carolina ...... 200,000 134,000,000 14,070,000 
Division: a 

S. Carolina .... ... 29,000 25,085,000 2,508,500 N. Atlantic ... 54,252 77, 4f,O, 2!'15 9.957,4S4 

Georgia .......... 2,775 2,705,625 946,969 S. ,\.llantic .... 409,000 304,309,375 31,987,731 

Florida .......... 5,625 5,568,750 1,949,062 N. Central E. 

Ohio ............. 50,400 33,768,000 3,545,640 of Miss. R ... 99,350 83,165,500 8,642,702 
N. Central W. 

Indiana .......... 12,450 8,715,000 1,045,800 0£ Miss. R ... 2,500 2,167,500 273,438 

lllinoi:; ........... 1,500 1,132,500 96,202 S. Central ..... 309,723 250,938, 710 23,268,830 

\\' isconsin ....... 35,000 39.550,000 3,955,000 Far \V es tern .. . . . .. . . . . - . .. ............ ... - ........ 

Missouri ......... 2,500 2,187,500 273,438 

a See note a, page 599. 



STATISTICS OF TOBACCO. 681 

TODACCO CROP IN TIIE Ul'l:ITED STATES, 1Gl2-1!l08. 

Intelligent use of the following table depends upon observing these explanations: 

TOTAL PRODUCTION .-The year mentioned is that of plantin~, ~rowth, and harvcbt. 
Production denvcd as follows: \'a. crop, 1621, 1639-1641, IIen1og's Statutes at Large; 
Ya. and ~ld. crop, 166..J, Bruce; 1691, article on tobacco, censuR 1900; oth<>r years prior 
to l 7b9, ex ports of unmanufactured tobacco, frequently stated in the sourC'e as English 
imports; 1790, average exports of unmanufactured and manufactured tobacco, 1789-
1791, plus a per capita consumption of 5 pounds indicated by the mean of the censuses 
of lSIO to 1900; 1839, 1849, 1859, 1869, 1879, 1899, census; 1847, 1853, Comm1i-sioner of 
Patent~; 1863-1868, 1870-1878, 1900-1903, 1906-1908, Bureau of Statisti('s, U. S. 
Department of Agriculture; 1880-1898, 1901, 1905, tobacco on which tax was paid 
by manufacturers to Commissioner of Internal Revenue, plus net exports of unmanu
factured tobacco. Confederate States omitted i'or 1863-1865, Kentucky for 1863. 

Domestic consumption, including garden crop, not. included before 1790, and the 
garden crop, or small plot of tobacco for use of grower and bis family, probably not 
1neluded for 1790 and subsequently. 

Pnonucr10N PER ACRE.-Census average for 1869, 1879, 1899; for all other years, 
Bureau of Statistics, lJ. S. Department of Agriculture. 

ToTAL FAR~t VALUE.-Production multiplied bv farm value per pound, excC'pt 
that for 1790 the production ,vas multiplied by average export. value; 1899, census. 

FAR~f YALUE PER rou..,o.-Before 1789 the figures stand for the general and usual 
plantation and loca l price, which "'as of contemporaneous record, but was not an 
average computed from the total value of the tobacco; 1790, average export value; 
1847, 1853, Commissioner of Patents; 1849, census estimate; 1863-1896, J900-1908, 
Bureau of Statistics, U.S. Department of Agricult.urc; 1899, census average. 

EXPORTS OF DOMESTIO UNMANUFACTURED TOBACCO-~ET WEIGIJT.-Exports of Va.: 
1618-1620, Records of Va. Co.; 1627, \Vinsor; 1640, 1641, Ilcning's Statutes at Large; 
1744- 1755, Dinwiddie papers, Puhl. Ya. Hist.. Soc. Exports of Va. and Md.: 1647, 
\Yinoor; 1688, \'a. lliot. Reg. and Publ. of l\id. Hist. Soc.; 1695, Va. J\Jag. of Hist. and 
Md. Arch.; 1701 (9 months beginning Nov.), Rpts. of Bd. of Trade and Plantations 
(in i1<.1. !list. ~Jag.); 1730, l\facpherson; 1757, Jefferson. Imports into England: 
1684, IIarleian ~lanuscripts; 1697, 1698, ledgPrs of 13d. of Customs, London; 1699, 
1700, 1702-1708, 1740, 1743, Anderson. Imports in to Great llntain: 1760-1771, 1782, 
l\iacpherson; 1772-1781, Sheffield. Exports from the Vnited State's: 1786-1788, De 
Dow; l 789-1801, including reexports, 1802-1819, not including reexports, American 
State Papers; 1820 and subsequently , Bureau of Statistics, Department of Commerce 
and Labor. 

The English trade year seems to have begun at 1-fichaelmas (September 29) before 
1698; at Christmas in 1698 and subsequently throughout Lhe colonial period. Exports 
under the Confederation are assumed to refer to calendar years 1787, 1788, 1789, but 
arc tabulated under previous years 1786, 1787, 1788. The year under the Constitu
tion begins thus: 178fl, August l (14-month year, partly duplicat.ing previous year); 
1790-1842, October l (1842 is a 9-month }ear); 1843 and subsequently, July 1. 

The navigation laws prohibited tobacco sh ipments to any country of Europe 
except England (aod, after the act of Union io 1707, Scotland), and required use 
of English or colonial shipping. Smuggling I.ended to understatement of trade 
movement. 

Official colonial stat.istics of tobacco exports from British North America (including 
N~wfouodlaod, 13ermuda, and Bahama) during the ye:ir beginning January 5, J770, 
quoted by Sheffield: To Great Britain, 84,997 hogsheads, at 2} and 2¼ d. per pound, 
£904,981: 14 :O; to Africa, 9,300 pounds, at 2¼ d., £87:3: 9; to \Vest. Indies, 3 hogsheads 
and 164,162 pouo<li;, at 2¼ d., £1,569:0:4½. 

EXPORTS OF D0'1'ESTJC UNMANUFACTURED TOBACCO-TOTAL VALUE.-Before 1789 
net weight multi plied by the general and usual plantation and local price per pound; 
includin~ reexports, 1789-1801, not including reexports, 1802-1819, American State 
Papers; 1820 and subsequenLly, llureau of Statistics, DeparLment of Commerce and 
Labor. 

EXPORTS OF DOMESTIC u:-;MANUFACTURED TOBACCO-VALUE PER POUND.-Beforc 
1789 the figures stand for the general and usual plantation and local price, which ,vas 
not computed from total value of t.oba.cco; 1789 antl subsequently, average export. 
value. 
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NET I.MPORTS, UNMANUFACTURED TOBACCO.-Total imports less reexports before 
1866; 1846 is a 7-month yf'ar for imports, beginning December 1. For 1866 and sub
sequently, imports for consumption, except that. quantities of very small imports are 
not reported for 1871-1875, 1877-1880. From Bureau of Statistics, Department of Com
merce and Labor. 

DoM ESTIC EXPORTS OF ~fANUFACTURED TOBACCO-NET ""EICilT .-Including reex
ports, 1789-1801, not including r~e~ports, 1802-1819, American State Papers; 1820 
1nd subsequently, Bureau of Stat1st1re, Department of Commerce and labor. Com
prise for 1868-1882, on ly cigars and snuff; 1883-1896, only cigars and •cigarettes; 1S07 
ancl subsequently, only cigars, cigarettes, and plug. 

IMPORTS OF MANUFACTURED TOBACCO-NET WEICBT.-1789-1818, American State 
Papel's; 1820 and subsequently, Bureau of Statistics, Dernrtment of Commerce and 
Labor. Fbcal years begin as follows: 1789, August 1 (14-month year); 1790, October 
1; mis.'ling, October l-l)ecen1ber 31, 1791; original staten:ents are for calecdar years 
l7!J2, 179~, and 1794, but thebc arc entered here on lines for 17!)], 1792, and 1798; 
17:)4 (duplicating laft quarter of previous year)-181S, October 1; ruii:::ing, 181!1; 18~0-
1842 (18·12 is a !)-month yca1-), October 1; lb43 and subse4uent!y, July 1. 

REEXPORT~, OR l'ORF.fflN EXPORTS, OF M.ANUFACTl'RED '!OD.ACCO-NET \VEIGilT.
lnC'luded in domestic 0xports, 1789-1S01; reports begin October 1, 1&02. For 1S02-
1818, American State Papers; ]S20 and subsequently, Dureau of Statistics, Depart
n1ent of Commerce aucl Labor, except that 1847 is estimated. 

NLT IMPORTR, 1'IANUFACTt:RED TODACCO-NE'l' '\YEIGITT.-Groes imports for 1789-
)801; total imports lc~s the reexports, 1802-1865; 18C6 and subEequ0ntly, imports for 
consumption. 

C'oNSOMPTION.-No account taken of stocks at beginning and end of year. The 
figures are from the formula of production plus net in1ports timportld for consumption, 
1866 and subsequent ly) minus domestic exports, and do not stand for actual con
sumption for any certain year. 

The computed low fraction of crop represented by domestic consumption , and the 
comp11tc<l low per capita consumption for the three five-year averages, 18Ci6 to 18S0, arc 
more likely due to underestimation of the crop than to underconsumption. 

Coi-.soMPTION-PER CAPITA.-Including stems, wnste, and imports, and excluding 
reexports and prohably some of the garden crop, the indicated rer capita consump
tion of tobacco follows: ]839, 5.65 pounds; weighted averages: 1847, 1849, 1853, 3.03 
pounds; 1859, 8.27 pounds; 1860-loiO, 3.07 pounds; 1871-1875, J .78 pounds; 1876-
) 880, 3.65 pounds; 1881-1885, 5.34 pounds; ]886-1890, 5.12 pounds, 1S91-1895, 5.1·! 
pounds; 1896-1900, 5.b5 poun<ls; 1901-1903, 6.01 pounds. 

FrvE-YEAR AVERAG ES.-The percentages of production retained for consumption 
and the per capita consumption are weighted averages; net weight per bale, yicl<l 
per acre, an<l price per pound are means. 

GoLD VALUE.-All values have been reduced to gold for 1661-1717, 1861-1878. 

EQUIVALENTS usEn.-Ilogshead: 1664, 4i5 pounds; 1684-1701, 500 pounds; 1730, 
600 pounds; 1740, 850 pounds; 1744-1757, 9&0 pounds; 17S6-1864, 1,000 pounds. 
Case and bale: 1854-1864, 200 pounds. Cigars: 1,000 = 12 pounds; cigarettes: 1,000 = 
3 pounds. 

AuTHORITIEs.-Ledgers of Imports and Exports of the Board of Customs, d<.'posit~d 
i n the Public Record Office, London; American State Papers, J{ecords of the Y1r
ginia Company, Eening's Statutes at La_rge,. Wins?r'~ ~arr~tiYe. and Cr~tical ~is~o~y 
of America, Ilarleian 11anuscripts, Pubhcat1ons V1rg1n1a B1stor1cal Soc1cty, V1rg1nu.i. 
TI istorical Register, Public-a tions 11ary lan:i II istorical Society, Sheffield's Observa
tions on the Commerce of the American States, Griflitb's Early History of ~Iaryland, 
Anderson's Commerce, Tatbam's Tobacco, Jefferson's \Vor of the Revolution, Pit
kin's Statistical View of the United States, De Bo,v's I ndustrial R csources1 Brl!ce's 
Economic History of Virginia in the Seventeenth Century, I\Iaryland Archives, 
~1acpherson's Annals of Commerce, Virginia 1-lagazine of Ilistory, 11aryland Ilistorical 
11aaazjne, Commissioner of Patents, Bureau of StatiRlics of the Department of C'om
me;ce and Labor, llureau of the C'eosus, Commissioner of Internal Revenue, Bureau 
of Statistics of the U. S. Department of Agriculture. 
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Production, value, domestic exports, net imports, and consurnption of tobacco for the United States, 1612-1908 . 

Fiscal year beginning in year mentioned. Retained and received 
P roduction. Farm value. - for consumption. 

Unmanufo.ctured. Manufactured. 

Domestic exports. Net imports. 

Per Value. 
Domestic Net Quantity, Per cent 

Toto.I. Pe.r acre. Total. pound. 
exports, net Imports, not weight. or pro-

Net weight. Not weight. Value. weight. net weight. duction. 
Per Total. pound. 

Pound.,. Pound.,. Dollars. Cents. Pound.,. Dollars. Cents. Pound$. Dollars. Pounds. Pounds. Pounds. Per cent. 

General cultivation by I ndians east of Great Plains. 
John Rolfe's gorden at Jamestown, Virginia. 

20,000 . .. . . . . . . . 10,950 54. 75 20,000 10,950 54.75 . -.... -. -...... . -... -. -. -.. - -. --- .. -....... . --. --...... - .. --- .. -. --.... -. . ....... -.. 
40,000 . . . . . . . .. . 2L,900 54. 75 40,000 2l,900 54. 75 .............. . ......... --. --. .. ... ----.... - . . -------.. -- --..... --.... -. -. . . --.. -. -.. -
55,000 ·········· 30,112 54. 75 55,000 30,112 54. 75 ........ -..... -- -....... -... --- -....... -. --..... . ........... -.... --.... -.... ---.... . ............ 

60,000 .......... . ........ -.... - ........... 00,000 ............ . ..... -. . .... -..... -. . ........... . -... -...... . ......... -. . ............. . -.. -.. -.... 
500,000 .......... - . .......... -- ---------- 500,000 ......... -.. - .. . ........ .. ............... .. ................. - ------······ ........... -.... . ............ -... . -.......... 

1,500,000 .. ---... -. 9L,200 6.08 1,500,000 91,200 6.08 ................ . .. -......... - .... -.. -..... . .. -----.... . ---. -.. -...... . ... -.. -.. 
1,300,000 .. --. -. -. - 79,040 6. 08 1,200,000 72,960 6.08 -.. -.......... . ............. -.. .. . -... -.... --- --·--------- .. --...... -.. -- ........... --
1,300,000 ............. -....... -... - -- -...... -..... 1,200,000 .... --... -... - ..... --- .. -.... -.......... . -.............. .. ................. . -.. - .. -.. -... . ...... -........... - ............. 

1,500,000 - ..... --... - 91,200 6.08 1,500,000 9',200 6.08 ............. . ............. . ............ . ... -....... -- . .. -.......... - .......... - .. 
23,750,000 .. - ......... 733,875 3.00 23,750,000 i33,875 3.09 ... -. ---.. - .. . ............... - ............ -.. . ....... -.... -. ---....... -.. -. . -............. 
25,000,000 .............. 1,030,000 4.12 25,000,000 1,030,00C 4. 12 . --........... - -.. -... --... -- . ..... -.. -... . --. . . . . .. . . . . ................ --. -.... -... 
29,147,000 -. -...... - 897,728 3.08 29,147,000 897,728 3.08 .. --........... ..... -... -. -. . .. . .. . . -....... . . . .. . .. .. . . . -. . ----......... -. . . .. . . -. -.. 
36,000,000 ........... . -........... ... -....... 36,000,000 ... -.......... ------·· .. . . . . .. . . . . .. . . .. . .. . .. . .. - .. -. .. . --......... . . . . . . .. . . . -. - ............ - .. - . . .. . . -.... 

20,000,000 -. -....... 618,000 3.09 20,0DO,OOO 618,000 3.09 ............. --. . ........... -- . -. -. --...... . ...... -...... . .. --........ -- .............. 
22,782,189 ---------- 703,9i0 3.00 22,782,189 703,970 3.09 ... -......... --. -- . -...... . ..... -..... . ... --.. ----. . . -.... -..... - -............ 
30,765,903 -..... --.. - 1, ll3, 720 3.62 30,765,003 1,113,720 3.62 ............... ------·· ··· - . -........ -. -. . .......... - ... . .............. - .... ......... 
28,858,666 - -...... -.. 003,276 3.13 28,858,6fi6 003,276 3.13 .......... -. - .... . -.... - . - . .. -. -. --... . -. -----..... . .. -............. -........... 
28,858,666 . ---.. -. -. . . --. --........ ·········· 28,858,666 .. -.... -... -.. ....... -. - . . .. .. . .. -..... --... -....... . .. --.... -... . . . . -... -.... . . . . . .. . .. . .. . . . . . . . . . . . . . . 
34,602,000 ... --. -..... . . --..... - .. - ...... ----. 34,602,000 ... -.......... -. . . . . . . . --.... -..... - ..... -......... -.......... -.. .. -............ . -........... -. -- . -........ 
28,858,666 ---------- --.. -...... - -.. - .. -.... 28,858,666 . ---..... ... - ... - ... - . --- ---·-···· -....... -...... . --.......... . .. - ..... -.. .... -........ -- . .......... 
28,858,666 ... -.... ----- 585,831 2.03 28,858,606 585,831 2.03 .. -.... - .. -.. - . . . . - .......... . . . . . -... -. . . . .. . . . . . - .. - --.... -...... -- .. .. . . -.... --.. 
28,858,666 ........... -- ... ---... -... . . . . . . -.. - 28,858,666 --..... -- ... -- -.......... . ----........ . . . -. - .. -.... ---........ -- . ------······ . -.... -........ -. ---.. -.. 
28,858,666 ------···· .... -........ .......... 28,858,666 .... -..... --.. --. . . . . . . ... ----.... . . -.......... . -... -... -... .. ...... -.... . .... -......... . ....... - .... 

28,858,660 ---..... - . . ......... -.... - ...... ---. - 28,858, f>66 ................................ . . . -. . . . .. . . . . -. -... -- .. . . . . . . . .. . . . . . .. . ......... -...... . . -..... -.. 
28,858,666 -... -........ . ............. . -...... - .. 28,858,666 ................................ . .. -- .. -... -........... -. -. . . . - .. -. . . . . . . . .... -...... --.. - -... -.... 
28,858,666 ... -... - .. -.. . ... --......... ----······ 28,858,6fil\ ........... .1 ........ ············ . . .. -. -... --. . . - .. -. -. .. .. . . . . ... -. -.. --- .. . ...... - .. -..... . . -.. -. -... 
36,000,000 ........ ---. 647,200 1. 52 36,000,000 541,200 I 1. 52 

1 
•.•......... . -...... -...... - .... - . . . .. . . . . .. -. . .. . . . . .. .. .. .... -... - .. -... 

25,500,000 ...................... 
. .. -.. -... -

-.... -...... 25,500,000 ..•............................. . -. -... -. . . .. . . -........ -. .. . . . . . . . .. . . . . ................ ......... -. -.. 
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Production, value, domestic exports, net imports, and consumption of tobacco for the l/niled Stales, 1612-1908-Continued. 

Year . 

1743 •................ : 
1744 ................. ' 
1745 ................ . 
17 46 ...••....... · .. · · 
1747 ..•.•............ 

1748 ............ ·• · • · 
1749 •••••...•........ 
17 50 .. •••............ 
1751 ..•.............. 
1752 ..•••............ 

1753 .••••...•........ 
1754 ....••........... 
1 7,55 .. .••..•. ••...... 
1757 . •• ••.•.•••...... 
1760 ..••............. 

1761. ..•......•.•.... 
1762 ..• ••.•.......... 
1763 ................ . 
1764 . •• .............. 
1765 ••• .........•.... 

1766 ................ . 
1767 ..•.....••....... 
1768 .•. •• ...••..•.... 
1769 •........•••..... 
1770 . •..•... .. ••••... 

1771 •...•...•...•.... 
1772 •.....•.......... 
1773 ................ . 
1774 ................ . 
177~ . ............... . 

Production. Farm value. 

Total. 

Pounds. 
40,000,000 
40,357,000 
38,230,000 
39,714,000 
44,444,000 

45,588,000 
46,139,000 
44,368,000 
45, !l6l, 000 
56,855,000 

48,263,000 
45,303,000 
27,029,000 
66,500,000 
7l,114,l67 

71,441,924 
!)6,786,922 
80,743,537 
82,196,158 
75,482,671$ 

68,525,982 
68,807, 13!) 
69,704,893 
78,413,391 

107,391,329 

95,241,937 
100,472,007 
97,396,688 

101, S28. Iii i 
14,698, 400 

Per acre. 

Pou.nas. 

Total. 

Dollars. 
1,216,000 
1,638,494 

Per 
pound. 

Cenls. 
3.04 
4.06 

. . . . · 1 · ......... I 
. - .. . . . . . . .. . ........ . ......... · 1·. . . . . . . . . . ........ · 1 

................. 1 ................... 1 •••••••••• 

.......... 4,413,484 4.56 

........ - . 3,681,905 4.56 

........... 3,337,164 4.0G 
-....... -. 1,532,298 2.03 

• • • • • • • • • •I• • • • • • • • • • • •I• • • • • • • • • • 

• • • • • • • • • • I• • .. • • • • • • • • •I• • • • • • • • • • 

• • • • • • • • • • I• • • • • • • • • • • •I• • • • • • • • • • 

.................. 1 ......................... .. 

........ . .................. , .......... . 
4,343,032 4. 56 

.... • ...... • • .... I ......... • • • • • • • ............. • .. .. 

................................................ 

.............. , ................... , ............. . 
.. • .. • • • • • .. .. • • .. • • .. • .. • ♦ .... ' ........ ..... . 

Fiscal year begioniog in year mentioned. 

Unmanufactured. I Manufactured. 
Retained and received 

for consumption. 

Domestic exports. Net imports. 

Net welght. 

POtJ,nds. 
40,000,000 
40,357,000 
38,230,000 
39,714,000 
44,444,000 

45,~,ooo 
46,139,000 
44,368,000 
45,961,000 
56,855,000 

48,263,000 
45,303,000 
27,029,000 
66,500,000 
71,114,167 

71,441,924 
96,786,922 
80,743,537 
82,196,158 
75,482,676 

GS,525,982 
68,807,139 
69,704,893 
78,413,391 

107,391,329 

95,241,937 
100,472,007 
97,396,688 

]01, 828, 617 
14,698,400 

Value. 

Total. 

Dollars. 
1,216,000 
1,638,494 

Per 
pound. 

Cenls. 
3.04 
4.06 

Net weight. I Value. 

PO'Unds. Dollars. 

Domestic Not 
exports, net imports, 

weigbt. net weight. 

Pounds. Pounds. 

Quantity 
net weight. 

Pounds. 

Per cent 
or pro• 

duction. 

Per cent . 
.................... 1 .............. .. ....... 1 .............. . ................... 1 ............................... . 

. .. • .. .. .... • .. .. .. .... .. .. .. .. • .. • .... • .. , .. • • ............... . ............. •.•I•• ...... •••••• ... ,.• ........ • .. .. 

.... • ... ................. .... .......... .... .............. , ............ • ........ . ..................... . ...... • ...... •• .. ••I ........................ , ...... • ...... •• 

• .. • ..... •• ...... •I ................. • ........ •• ........ , ............. • ........ . ...... •• ............. . ....... •• ...... • .. • I .. •• .. • .. • .. ••••• .. , .......... ••••• 

.................... . ................ , ............................................. 1 ..................... , .................... 1 ...... ......... ....... 1 ............... .. 

• .. • ... • .. • .... • .. I• ............. I• .. • ...... •• ........ , ... • ................. I .... • .... • .......... ••• ...... •• .. • ........ I•• .. • .... • .. • .......... I•••• .... • .. • .. 

• • • .......... • • .... 1 ...... • .. •••I .... •• .......... " ... . ........ • .... • ........ ! •• ............ " ......... • ........ • .. ••• .. I•••• ........ •· .. • .. • 1 .......... • .. • .. .. 

• • • ........ • ...... • •· .......... • .. I .... • .. • ............ • ... • .. • .. • ...... • .... 1 .... • • ................... • • .. • •·· .. •• .. I .. • .. • .............. • .... 1 .................. • 

....................... J ....................................... , ................. . ............................................. , ..................... J ................ .. 

...................... 1 ........... ... 1 ....................... . ..................... 1 ..................................................................... 1 .............. .. 

.................... 1 .............. 1 ...................... . ...................... . ..................... , ............... ...... ............................................ . 

• .. • ............ • • .. •• •• .... • .... I .... · ................. , .... •• .............. • I .............. • ...... • I••• ............ • ......... • ...... • .. • .. • .. • ....... •• .... • .... .. 

.. • • • • .. • ........ •I ............ • ..... • .. ••• ...... •• .. , ........ • ........ • .... 1 ........................ , .............. • .... • .......................... - .. ,. • .. • .. • • .. • .. 

.. .. • .................. 1 .. • .. • .... • • •• .. • • .... • ...... • .. , .... • .... • .......... •I ...... • .............. •I· .. • .. • ...... • ..... • I• .. • ...... • .... • .. •• ........ • .... • .... .. 

• .... • .... • • • ...... •• ............ • , ...... • ...... • .. • .. • 1 .. • • .... • .. • .. • .... 1 .... • • .. • .... •• .. ·I• .. • .... • ...... • .. •, .... • ...................... I .... • .. • .. • .... .. 

................. ............... ................. ................... .................... ................. ..................... .. ............. .. 
4,413,484 4.56 ············ ............................. ····· ... ········ ......... . 
3,681,905 4.56 ............ ············ ........... ······· .... ············ ......... . 
3,337,lli4 4.06 ············ ··········. ......... . ........ .. ·········· ........... . 
1,532,298 2.03 ············ ··········· '········· ··········· ············· ·· ········ 

! .. . .. .. .. .. .. .. . .. . .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. . .. . .. .. .. .. .. .. . .. . .. . .. .. .. .. . .. . .. .. .. .. .. .. . . . .. .. . . .. .. . . .. .. .. -.. .. .. .. .. .. . .. .. .... -........ .. 

:::::::::::: ;;;;;;:~ :~;;;::~~~;: ~:~:;;;:::::!~:::;~:::~:~ :::::;~;;;;; :::~~:~::;;;;; :~;~~;:;:: 
I 

4,343,032 I 4.56 1 ... ·········I········· .. · '··········••I••··· ······•I••······· .... •I••········ 
................................... 1 ..................... 1 ................................................................... 1 ......................................... . 

..................................... a ........................ . ........................ 1 .............................................. 1 ....................... , ................ .. 

....................... 1 ...................................... . ...................... 1 ............................................................................... .. 

................................................................ J ........................................ , ..................... , ......................... ~ .............. .. 
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1776. ··········· · •· ·· 2,44-0, 947 ········· ' ············ ·········· 
1777................. 11,961,527 ·········· ············ ·········· 
1778................. 17, 1.55, 805 ............................... . 
1779................. 17,424,810 ·········· ············ ·········· 
1780.. . . . . . . . . . . . . . . . 13, 33S, 968 . . . . . . . . . . 405, 505 3. 04 
1781. • . . • . . . . . . . . . . . 9, S-.l8, 069 ............................... . 

1782................. 19,579,031 ............................... . 
1786. . . . . . . . . . . . . . . . . 00, 041, 000 . . . • . . . . . . . . . . • . . . . . . • . ........ . 
1787 . . . . . . . . . . . . • . . . . 88, 595, 000 . . . . . . . . . . . . . . . . . . . . . . . ........ . 
1788. . . . . . . . . . . . . . . . . 88, 675, 000 ............................... . 
1789. . . . . . . . . . . . . . . . . . ....... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · • · · · · · 
1790... . . . . . . . . • . . . . . 130,000, 000 . . . . . . . . . . 4, 420, 000 3. 4 

1791. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
1792. . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . ........ . 
1793. . . . . . . . . . . . . . . . . . ... · · ... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
1794 . ................ ·············· ·······•·· ············ ·········· 
1795. . . . . . . . . . . . . . . . . . ............ · . · · . · · · · · · · · · ·- · · · · · · · · · · · · · · · · · 

1796. ··············'·············································· 
1797. . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . ........ . 
1798. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . ........ . 
1799 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
1800. . . . . . . . . . . . . . . . . ........... · · · · .. · · · · · · · · · · · · · · • · · · · · · · · · · · · · 

1801 ... ·············· ·············· ·········· ············1········· · 
1802 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · .. · · · · · 
1803 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . ........ . 
1804 ......................................... ············I·· ········ 
1805 • . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . · · · · · . · • • • · · · · · · · · · · · · 

1806 ...... ·•·······················1· ·····················1·········· 1807. . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
1808 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · · · . · · · · · · · · · · · · · · · · 
1809 ................. ··············l·········· ············l·········· 
1810. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 

1811 .•...............••........... . , ............................... . 
1812. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
1813 ......................................•..................•..... 
1814 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . ........ . 
1815 .......................... . .... 1· ······························· 
1816. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... · .. · · · 

~ii~: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : I: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
i~t : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

• 

2,•H0, 947 
11, 91.ll, 527 
17,155, 89.3 
17,424,810 
13,338,968 

9,828,060 

19,579,031 
90,041, 000 
88,595,000 
88,675,000 

118,460,000 
101,272, 000 

112,428,000 
59,947,000 
76,820,000 
61,050,000 
09, 018, 000 

58,167,000 
68,567,000 
96,070,000 
78,680,000 

103,758,000 

77, 721,000 
86,291,000 
83,343,000 
71,252,000 
83,186,000 

02, 232,000 
9,576,000 

53,921,000 
84,134,000 
35,828,000 

26,094,000 
5,314,000 
3,125,000 

85,337,000 
69,241,000 

f.2,305,000 
90,084,000 
74,081,000 
83,940,000 
66,858,000 

•••••••.•••• , ••..•••• I ••.••••••••• ( •••••••••••• , •••••••••••• f. .......... •I• ••••••••••••• , •••••••••• 
•··••···••··l···••·•·l•••····•· .... 1-••··•··••··•·•••·····••·••·•• .......... 1--•••••···••·•I·•·•·••·•· 

•••••·•••• .. • l •••••·••l•••••••• .. •·•l•••••• .. •••··••• ... ••••••••l•••••·•••••·•·•• ............ 1.••••• • ••• 

•••••·• .. •••••••••••••l• .. ••••••••••l••••••••••·•••••• .......... , ........ ... ... 1-••••·••••••••I•••••• • 

~05,505 
........ ••·•• 1••· .. •• .. ·•·· .............. 1• .... . . . ........................... 1 .................... . ....................... 1 ............ .. 

3. 04 I ......•..... I ............ I .....•••.... I ••••••••••• • I •••••••••••••• ' •••••••••• 

........................................................................ 1 ................ 1 ....... . .......... r•••• .... . .......... , ............. .. 

............... . .. 1 ........................................................................... ...................................... 1 ............. . 

.. .. .. .. • .... • ........ I• .... • • • .... I • • • • ...... • • • • .. I .... • • • • • • • • .. •I .. .... • • .. • • • ....... • .. · ........ • .... • • I .. • • • .. • .......... • .... I • • • • ·• .. • • • .. 

. . f ~~t ~~ · 1 · .. t ! . · 1::::: : : : : : : :I:::::::::::: 1 · .... it ~t~ ·1 ...... t ti~ ·1::: ii,:~;;: iii: I::::::;;:~ 
• ... • • ........ • .... I .. ..... • ...... • ........ • ....... • .. • ... • .... • • ...... • 

................. 1 .............. 1 .......................................... .. 

• ...... • • .. • ...... .. 1 .. • ...... • • .. 1 ..... • • • • • .... • .... • • .. • • ...... • .. • 

................... 1 ........... . ................. , ..................... .. 

.................... 1 ................ . ....................... 1 ................... .. 

127,016 10,814 ..... ········· .•. ····•·· 
173,343 38, 167 ........................ 

61,005 27,539 ........................ 
149,699 57,563 ............ -....... . ..... -..... 
296, ?:37 43,500 -... -.... -..... - .. . .......... - --. 

..................... , ............. 1 ................. 1 ................ .. 

• • ........ · .............. •• .. •• .. I ... • .... • ....... • •I·••• ..... •• ... .. 

.. . . - .. -....... . . , ..... -....................... -................. -...... .. 
• ...................... ..... 1 .... ........... .... 1 ..... .......... . 

............ ... .. 1 ............. , .................... , ............... .. 

78,508 33,411 -..................... -.... -..... . . 
256,420 76, 772 -....... -............ . .. .. .. .. --.... 
525,758 104, 791 .. . .. . .. .. --....... . . . .. - .. -.... 
499, 166 186,375 .. . . . . .. -............ . . . . .. .. . .. . -
524,579 192,022 ........ - ....... -..... .. ....... - .... - .. 

6,220,000 8.0 -................... .. .................. 
6,209,000 7.2 .. . ............ - ................... 
6,000,000 7.2 ....... -........... . ....... --........ 
6,341,000 8.9 - ..... -... - .. - .. . ........... -..... 
6,572,000 7.9 ..................... . . . ................. 

276,752 241,134 ........ -............. . . .. .. --..... -
169, 949 108,780 .. .. .. . . . . . . .. .. .. .. .. ...... -....... 
298,139 153,609 . -....... -......... .. .. . .. .. .. . . .. -
428,460 23,413 ... - .... -.... -...... .. -............... 
381,733 280,805 . - .......... -........... . .. .. .. . -...... 

5,476,000 8.8 ············r··········· 
833,000 8. 7 ................ -. .. .. -........ -.... 

3,774,000 7.0 . . - .. .. .. .. .. .. . . .. .. .................. 
5,048,000 6.0 ........... ·I· ........... 
2,150,000 6.0 . .. .. . . .. .. .. .. .. -. . ...... -...... -

274,952 325,215 ........... -. -... .. ................ 
30,332 248, 602 . . . . . . . . . . . • . . . ......... 

350,835 209, 650 ............•........... 
529,285 209,568 ·············· ·········· 
752,553 158,165 ············•· ·········· 

1,514,000 5. 8 1 · .......... · 1 · ........... 
319,000 6. 0 . . . . . . . . . . . . . ........... 
232,000 7. 4 . . . . . . . . . . . . . ........... 

8,235,000 9. 1 I · . . . . . . . . . . . . ........... 
12,809,000 18. 5 ........................ 

586,018 144,044 ..............••. . ...... 
283,512 60, 689 . . . . . . . . . . . . . . . ......... 
79,377 27,439 ..... - .. -.......... .. ......... - ...... 

1,034,045 49,271 ......... - .......... - .... -..... - . -
576,246 05, 954 ........................ 

9,230,020 "·· r ··········1·· ·········· 10,249,455 11. 4 ........... l ........... 
7,879,608 10. 6 . . . . . . . . . . . . . ........... 
7,9Ci8,C00 9. 5 . . • . . . . . . . . . . ..•..••..•. 
5,048,962 8. 5 . . . . . . . . • . . . . ........... 

1,120,954 103,587 ·············· ········ ·· 
1,491,753 177,979 ·············· ········ ·· 

940,543 a 81, 933 ........................ 
598,354 ··•········· ············•• ,•········· 

1
1 
377, 501 118,872 .............. I ••••••.••• 
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Production, raluc, domestic exports, net imports, and consumption of lobaccofor the (lnited Slalc:i, JGJ.?-J[IOS-Continued. 

Productloo. I Fisco.l yro.r l;cirinuing in :rcn.r m('utlon,:d. . . --1 Jti:tain1-d an<l fl'('f!fved 

I Farm Yalu\'. - ~ I for coosumpt1oo. 
Unmnnu!~0<l. __ ~'!nuiurturol. --------- ------------ I 

' ' Dom<'stlc exports. Xet imports. Year. 

Total. Per acre. Total. Per 
pounu. 

, ~ - -- - -- - Don1cstl,! 
\ nluc. ,.•ri,r,ris, uct 

Net wr.ight. --.-. ----:-1 l'e;- l'\"t weight. Yalu<'. w,:lght. 
'l otal. pouotl. 

-- - -- -- .- -I .__. -- -- ------
----------! ' -----, _____ , ---

Pou1UU. Pound,. Dollar,. Ctnlt. 
1821. ••••.......•.... I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
1822 •. ···············'····· ·········1·········· '· ··········· ·········· 
1823 ..• ··············'··· ·········· · ··········1············ ·········· 
1824 •••••.•..•••..•.. , .••.••..•..•• · i · ........ · 1 · ..................... 1 
1825 ................. · .............. r······················ ·•······· 
1826. • • . . . . . . . . . • • . . . . • • • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . ••....... 
1827 . • • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . ....•.... 
1828 ..•.. • ....•.... • • • • • • • • . • • • • • • • I• • • • • • • • • • • • • • • • ••• • • • • • • • • • • • • • 

1829. . • . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . ........ . 
1&30. . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . • • • . . . . . • . . . . . . . •......•. 

~~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : l : : : : : : : : : : : : : : : : : : : : : : 

1833 .....•.....•.•........•.........•...... . .1 •......•..•• ··········I 
1834 ........•..•........••......•....•....•.. :. ...........•......... 
18a5 ••....•.........•..•..... ·• · ·• · · •• · · · · · · · '. · • · • • • • · · · • • · · · · · · · · • 

I I 1836. • • • . . . . . . . . . . . . . . ...•..•... , •.............•. ...... .......... 
183i ....................•.•....•.....•.... 1 •••••••••••••••••••••• 

1838 .•••.... ·········'··· ··········· '· ·········'······ ..........•..•.• 
1839... .. . ... . . . . . . . . 21&1 15:J,:ui, -

1 
............................... . 

1840. . • . . • • • . . . • . . . . . . . . . . . . . • • • • • • • • • • • • • . . . . .. · ...... · · · · · • · · · · • · 

1841 •.•.•.....•....•.............. •'• ...•••.............. ·1· ........ . 
1842 •.....•.......... ' ....•..•...•.. 1 • ••••••••••••••••••••••••••••.•• 

1843 ..••.................•.....• • • · ,. • · · • • · · · • • · • · · · • · · · · · · · · · · · • · · · 
1844 .•..............•..•.••.••....••..••••••..••.••.•... ·I· ........ . 
184h.... .. . . . . . . . . . . . . . . . . .. ..•.... . . . ....... . . . . . . . . . .. . . . . .. . . . 

1846 .......................... ......................... ·········--·· .••.••••.• 
1847 .• •••··•··•······ 220,1G4,0l)0 •...•... .. Jl,008,:!00 .:i.O 
11148. • • • • • . • . . . . . • . . • • • • . • • • • • ••••.•..•..•.••.••..••.•• , •..••••••• 
18411. •.••...•.•..••• • l!l'.:1,7621 (..-;5 ..•.•.•..• 13,082,1)66 i.O 
18!',CJ ••••••••••••••••• •••••••••••••• •••••••·•• ··-········· ................ . 

Pounds. ' f.;IJ:rt;., I ('~~~51 .. ::~~.~, ...... :~~~'~::: .. 1 ' 
83, J Ill/, 000 
tlJ,O<Ki,000 · ,,~.·, = G 4 

t,,_..,::_,t.,_ ,. j·••·········· ········••• ;; , &34: OiJO 4, s,:;.;, .5Gll I t,. 2 I· ....................... · 
,,;, ~4, ()()') fll"l''>J l.lU I ,, ;:,, ,_ ! . ' ......................... 
0-1, oos. 000 :,,3-li,:!OS - ~.;_1 ........................ 

. ' I I 
100, <r.!5, 000 ' • -- 1 "3 ' f ,' l•, • .. , f I ' - ,. ' .......... - • • • ••••••••••• 

!lO ·•~s ooo 
.. J - / ' 

' ,,·,1 UOJ ' • .,,_..... I ., ... , ............ ············ 
77. 131,000 -t !P'> u-,1 ' " ! ,, !!'-, I ~•••I ••••.••••••• •••••••••••• sa, Mo, 0(1(1 • '8" :JO[ j (I -

St;, 718, OOJ 
{J,.,t,!, ·, ., ........................... · 
'Sf1''358 "r I ~, -,· ' .. ,. ) , ................ ...... ...... 

10'1, 806,000 o, 99(), 1c:, 
S.1, 15:J, f~ 5, 755, %S 
f-.7, 9:-n; ooo o,6!J5, :!o.·, 
•t I •,r.3 l""l ' .,-o ,.,.. ' . '.,,.., • ""- H. -·' , d' ' 

1(1..1,44'.!,000 J0,05S,1riO 

l n" """ 000 r. -, • '1-'"-',-·,)-, .,, , .. 1,-,,t,.-, 
101,,5:i3,001 7,3U-.!,lt2[l 
"8 '''15 ()()11 "l .,.,., .. , .• 
I ill- I •- 1°'->-tirlll 

l lfl,4.•..t,000 V,b8:l,!J.~i 
H,_.~s,ooo 12,:;~u, 7o3 

1:;s,-;10,000 
ti l, 4,'H, 000 

163, Ot.!, 000 I 
147.168,000 
l 4'1, U!JS, ou, 

(I, 540, i!,5 
i!;ti51l, ~,:'!) 
" 'If .. ,, ... 
<'1'-'l'' ,.Ji...• I 
7, f()[i ,81 ~· 
L•· 4-·, 'l-( ~, ' ,~_,-1 J 

13,>, i02, lN)O i 1242, OSti 
1:ir1,G()5,000 7,5.:,1,l:!'..? 
101,621 ,m;o r.,&14,207 
Hr,, 721/,000 • !l,U!'il ,o~:1 
:!ii, 0·15, 000 V, 21!I, 251 

, ' 
J.iJ 

"· !I 

........................................ 
- r 
, •• , 1 ......... . ...... ,. .... , ......... . - •• 

s .. 7 • • .. • • • . .. . .. . .. . ..•... - .... .. ,, ,, I 
, ........................... , ... .. 

• • • • • • • • • • • •I• .. • • • • • • • • .. • 

5. 8 ................... -•••. - -
; .1 ........... .. ................ .. 

,12.r.. ........... .. ............. . 
8. :-i 
8 . .'j 

I.I. 0 1 · . . . . . . . . . . . . .......... . 
4,!) ·········· · ·,············ ,.. ') 

"· -. I . . . . . . . . . . . '1. } I •• ' • • • • • • • • 
• • • • • • I !j. 7 .. • • • . • . ........... - • 

1 .......... . 

r,, ~ i2fl,HOO JIH,t]32 
5.& 3, 041) .!'.i<!! 3:17, \fo!i . ~ !?,3£,o, 1711 2<':I, I [,i -,. I 

,;.s 1,!llti, i20 1!15,\11\1 
\J, 1, I 3, 75-i,t.iii Lor,,ora 

Pound~. 
1, 4f>'.I, !1"2u 
2,0'.H, 1!11 
;.?, 62:\,] I,~ 

J !P" :?SS ' .,!.J' .. 
•l n,u r~r: 
.. !.., ,•J•L.· 
2,77CJ.007 
"' ·73 O('" -, i_, . , - 00 
f) t.iJS oos 
-, _I , 

a, m, s;u 
a tic~· t-·'·1 I 14 I -· 

.1, -187, '.?41\ 
:1, bll:l, 7fi3 
,I, l)l-1 1 40.'i 
:,, &ii4, ~; • 
3 '>C '> . {l"' .,-~--,t_, ... ~ 
:l .0~1, .Ji-l r,; ng.1, z.o 
4,2G7,4IO 
r; , 8'.l 4 , :?ITT 
.,. r ... ,, l' "' .,.>t-, t,, 

-i, .f7t:, 882 
3, •124, 70i 
G,075,5<0 
u, 3ti'i, .liO 
G,Ulu,77"; 

~ eel • "! i,iX' ,h~ 
,;, 7:l·J, l 1~ft 
-, '''"l ''". , , ,_v;,. , ,..-c.•,J 

5, tlOJ, 27:J 
... ,r, t "''-'f) 
j , .. ,_, 101, 

Net 
Im ports. 

nd. weight. 
QtmnlllY, 

JIN wi'i&fit. 
I'n rr.11 t 
or pro• 

ductlon. 

Pounds. j l'ut,nd1. Ptt emf. 
2!10, 200 ••..•••.•••••.••••••.••• 
1 '13 ~•71, I . .. ,• - . . -..... ,. . -. . . . . . .. .. -...... 
I') j ,,.,., I 

_ .. ,·-' ·••············ ·········· 
I 811, OI I I· . . . . . . . . . . . . . . ......... 
2 ~~, 2(1..·. , • .. • • • • • • • • • • .. • .......... 

J!i71 '!.5f1 •••••••••••••• •••••.•.•• 31~.3]7 ··············r······ ... 
27',, !.!:ll •••••••.•••••••.•••• .•.• 
201, 1.10 •••.•.••••• • •••..••.••.• 
37(•,~3 

:t'JI, asu 
ol'JO, 6U5 
609, 117 
AOi, 091 
llK\917 

o G'!, 00:1 
87i,4~ 

l, IOi ,llu•l 
82\1.0!ill 

1 0'1•1· ~,(j'II 
} (; L , ~ 

I ................ ......... ... .. 
.. .. . . . . . . . . . . .. . . ........... . 
.. • • • • • • • • ■ • ... •I• .. • • • • • • • • 
.. . . . .. . . . . . . .. .. .. . ........ .. 

I . . . . . .. . .. . . . .. . .. . . . . .. . .. .. . . 
··············r···· ····· 
• • • • • • • • • • • • • • I • • .. • • ..... • .. . . . .. . . .. . . .. . .. ......... . 
. . . . . . . . . . . . . . ......... . ,,., • .,, o-r t') ~ 

'-">,U-:-,,, ..... ..... ' 
.. .. .. . .. . .. .. . . . . . . . ............ . 

:104, 4!)8 ••••••• •.•••.••••••.•••. 
:l20,4bt) ............................ ......... . 
(,ii ,331 ····················•···· ..... ,f' -n1· U , . . ,,.,.,._, .............................. . 
!il•~,&38 ............• ·1· ..•...... 
SY>,5U~ • . • • • • . • • • • • • • • ..••••• 

I, B:.lii, 4tili 67, I •JU, 12:! :..'9. IJ 
l, 2~!; IE/i 1 ..... : •••••••••••••••••• 

1 ,-l.'i5,80S I 51 ,-11:l:!,UlO 25. 7 
:i?. riGi t 1;~•:.! . ................. . ................. . 

O') 
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18!11 .••••..••....••.. 1 
•••••••••••••••••••••••• -.. -. ., ....... . . . . . . . . . - 137,097,000 10,031,ma I 1.a I 2,1137, 107 -12:1,80:I 8, ◄94,0:?8 s,1◄0,1•0 r ........................... 

1852. . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . ........• . . . . . . . . . -. - -...... - .. 159,853,0GO ll ,3HJ,319 i.l 4,507,425 771,431) 10,t,Ol ,3:l:J 3,270,055 ·············· ........... 
1853 ................. 199,000,000 .......... 19,900,000 10. 0 126,107,000 10,0l6,04G 7.9 4,GS.5,604 GOS,958 10,300,431) 3, ,:;'3,502 71,022,667 35. 7 

1854. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ · · · · · · · · · · · · · -....... - .. 155,-tGS,SOO 14,712,408 9.5 4,231,825 fi09, !lOO 9,tiOG,816 3,436,299 ......•....... . .. -......... .. 

1855 . ..• ••........... ·············· '·· ········ .... ···; ··· . . . . .. . . . - - }22 J 393 I 200 12,221,8•13 10. 0 G, 71418ti2 986,1>20 10,094,GGl 4,4021250 r············· ....... ... 

1856 . . .. •...... .. .... . ..... - .. -..... -.. - ....... . --- -....... . .. ---... -. 160,860,600 20,260,772 12.6 8,406,869 1,344,548 7,507,067 5,505,571 1·· ········· ··· .......... 
1857 . .• . •...... . ..... . .... - ---...... . ....... -... - -.......... . . . . . - .. -. - ]31, 166,200 17,000,767 13.0 5,706,944 844,2~3 ll,247,610 5,586,109 

1 
•••••• • ••••••• • ••••• •• •• 

1858 .. . . •.. . •........ ··········-··· .... -...... . . . . . . -..... . ...... --. 204,213,800 21,074,038 10. 3 4,620,637 1,120,127 15,151,959110,163,720 '·············· .......... 

1859 .. ..•.. . ..... . . · · 434,209, 461 ....... -... . -.......... -. . ......... ]73,844,400 15,906,647 i 0.2 4,144,744 858,G!:: l 17,737,232 6,183,1581 252,955,731 58.3 

1860 . ••.•. .. .• .... . .. . .. -...... .... . ......... . -........... ........... 168,469,000 13,784,710 8.2 2,607,694 602,444 14,865,868 2,931,244 ...• . ... •.•.. . , . .. .....•. 

1861. . •• •. . .• . ..... . . . ... ......... . . ......... . ........... . .......... 116,723,200 12,140,476, ]0. 4 4,459,436 1,137,915 4,110,802 390 I !)60 ...• . .• • • . • . . . . •. . .. . .. . 

1862 . .• ••............ . ...... ....... - - - ....... . ........... . ......... llS, 750,200 14,399,510 ]2.1 1,019,991 184,640 7,070,172 358,658 . -..... -...... . ..... -.. --
1863 ...••........... · 163,353,082 75:i 24,239,609 14.8 113,384,400 14,62"2,538 12.9 2,648,538 468,9i3 8,626,507 G70,041 4<'.,Ci60, 754 27.3 

1864 .. . ••............ 197,460,229 823 29,335,225 14.9 161,365,200120,607,517 )2.8 093,620 a 130,905 7 I 431,880 293 I !)2•1 29,960,702 15.2 

1865 .. ............... 186,316,953 784 23,348,013 12. 6 190,826,248 20,972, i75 11.0 a 1,219,173 a 865,138 6,623,405 1,222,llSS I, 12,129,186 I • ••••••••• r/) 

1866 .. • .. ............ 3S8,128,684 745 37,398,393 9.6 184,803,065 13,910,703 7. 5 2,849,240 747,355 O,G98,733 591,754 107,067,881 50.8 
._;] 
p, 

1867 ..• . ............. 313,724,000 635 29,572,660 9.4 206,000,504 16,372,658 7.9 3,564,516 1,161,096 10,503,657 387,662 101,151,817 32.2 ._;] 

1868 ..•. . ......... •.. 320,S82,000 751 29,822,873 9.3 181,527,630 14,042,063 8.2 4,645,366 l,f,04,017 36,705 500,900 14•1,569,967 45.0 H 

l869 .... . ............ 262,735,341 569 26,520,065 9.3 165,748,881 17,112, b28 9.2 5,372,190 2,229,545 24,561 605,831 82,939,920 31.6 r/) 

1870 •• ........... . ... 250,628,000 758 24,010,018 0.6 215,667,604 17,6ti9,134 8.2 6,517,061 2,766,206 35,920 865,102 42,306,729 16.9 H 
1-i 

1871. ... . ............ 263,196,100 750 23,292,645 8.8 234,036,892 21,577,841 9.2 7,114,646 3,479,85-5 17,456 1,001,332 36,357,730 13.8 
Q 
U) 

1872 .... . .... . ....... 342,304,000 822 31,647,817 9.2 213,905,176 19,808,453 0.3 9,100,533 5,155,153 14, 77H 1,031,904 1313,-126,485 -10. 4 

1873 ... . ............. 372,810,000 775 28, 4.21 I 703 7.6 318,097,804 27,146,460 8.5 0,213,720 5,313,021 46,212 950,614 64,831,618 17. 4 0 

187 4 . ................ 178,355,000 633 21,066,515 11.8 223,901,913 22,415,439 10.0 7,530,508 4,304,224 26,026 874,148 b37,159,093 -..... -... - l::j 

1875 ... . ............. 379,347,000 679 26,453,881 6.9 218,310,266 19,963,442 9.1 7,067,lCO 3,855,973 l!l, 035 7S9,732 168,874,532 44.5 
H 

1876 . ................ 381,002,000 705 25,923,894 6.8 282 J 386 I 426 26, 722,~74 0.5 7,036,9fl0 3,700,587 16,333 600,827 106,327,028 27.9 0 

1877 ................. 460,000,0CO 644 ........... ---------- 283,073,193 24,207,040 8.5 7,458,356 3, 911, 5.'iO 35,328 723,878 184,170,713 40.0 t;j 

1878 . ................ 392,546, 700 723 22,093,240 5.6 322,270,540 25,107,058 7.8 6,372,437 3,475,0i2 41,110 735,:?40 77,333,827 10. 7 !;a,-

1879 ................. 472,661,157 705 22,727,524 5.8 215,910,187 16,379,107 7.6 7,186,301 3,839,130 46,870 786,790 264,677,272 56.0 Q 

1880 ...... .. ......... 455,065,396 741 37,315,362 8.2 227,026,605 18,737,043 8.3 7,G31,C93 4,270,574 01,393 71C,677 236,326, 168 51. 9 Q 
0 
• 

1881 ................. 456,705,582 606 43,843,736 0.6 223,665,980 19,067,721 8.5 rl,6!!3,24,5 5,272,042 57,072 904,516 243,570,321 53.3 
1882 ................. 503,277,ZSS 764 42,275,292 8.4 235,628,360 19,438,006 8.2 13,811,140 7,414,104 !ll, 723 978,343 2S2,376,tl88 56. 1 
1883 ................. 451,176,211 707 40,005,850 9.0 207,157,687 17,765, 7(0 8. (I 11,07.">,8,3 5,~9G,ii8 27-1,410 1,080,6~4 25~1900,fC5 5$.7 
1884 ................. 559,397,262 747 451810,s,s I 8.2 230,483,646 22,025,786 9.6 12,068,488 5,098,133 334,~57 1,0b!l,8C6 341, 737, I 13 61. l 
1885 ................. 588,461,089 7•18 •l6, 311,504 7. 7 292,773,890 27,158,457 9.3 H,054,516 7,021,965 406,463 11 222,81H 310,558,097 52.8 

1886 ................. 543,900,132 710 -10, 24s, 610 I 7.4 30 J, 920, 123 25,948,277 8 .. 5 1.i, 316, 62-1 7,542,001 -li0,517 l, 512, 4i8 2-5,'l, 338,591 4.6.9 
188i ............ ..... 4!H, 830, 133 G4S 51,391,904 10. 6 262,682,821 21,93G,v61 8.4 16,50i,757 8,822.018 623,251 l,52~, 122 239,570,9W •19. 4 
1888 ............. .... 569,&U,023 757 43, 87i I 759 I 7. 7 223,759,232 18,901,(168 8. 4 18,295,135 10,C20,1C3 14.5, so~ l,53.5,G91 ~65, 106,8(;3 tu.l 
1889 . ................ 555, 05-t, 04.8 702 36,633,567 6.6 255, 6-17,026 21,479, s:;e 8. •1 21. 61.5, 532 12,.">i9,8]3 83u, 7S7 l, 548,912 321, 73-t,6i9 ;,8. 0 
1890 ................. 577,832,455 723 47,960,091 8.3 249,232,605 21,033,759 3. l 26,055,340 17,532,920 1,003,530 1,356,309 35.'i,007,0CO 61.4 • 

a Excess or foreign exports over total imports. b Exces11 or domestic c.<ports over sum of production and net import3. 

O') 
00 
-l 



Production, value, domestic exports, net imports, and consumption of lobaccof.>r the United States, 1612-1908-Continued. 

Production. Farm va:ue. 

Year. 

Per Total. Per acre. Total. pound. 

PO'Unds. Pounds. Dollars. Cents. 
189L ................ 590,179,303 750 50,165,241 8.5 
1892 .•............... 587,784,776 688 55,251,769 9.4 
1893 ................. 621,507,952 687 50,342,144 8.1 
1894 ...•............. 609,975,591 777 41,478,340 6.8 
1895 ................. 612,171,397 775 44,076,341 7.2 

1896 ...•............. 632,089,413 678 37,925,365 6.0 
1897 ................. 610,860,256 ..... -.... - .. - ......... -.. -. -. --.... 
1898 ................. 698,532,639 -. ---. -. -. .... -......... -. -. -.. -. -
1899 ................. 868,112,865 788 56,987,902 6.6 
1900 ................. 814,345,341 778 53,661,132 6.6 

1901 ................. 818,953,373 788 58,283,108 7. 1 
1902 ................. 821,823,963 797 57,563,510 7.0 
1903 ................. 815,972,425 786 55,514,627 6.8 
1904 ................. 720,804,449 819 58, 31!5, 160 8.1 
1905 ................. 7i9, 384, 945 816 66,247, 720 8.5 

1906 ................. 682,428,530 857 68, 232, 0-17 10. 0 
1907 ................. 008, 126,000 851 76,234,0CO 10. 9 
1908 .............. ... 718, 06L, 380 820 I 74, 130, 185 10.3 

Average: I I 
1790-1795 ...•.... 1 

•••••••••••••• •••••••••• •••••••••••• ' •••••••••• 

1190-1soo ....... ·I· ........ _ . . . . . ......... , ............ , .......... 
1801-1805 ....... · 1 · ............. ' .......... . ..................... 
1806-1810. . . . . . . . . ............. I . • • • • • • • • • • • • • • • • • • • • • • •••.•••.. 

1811-1815 ....... ·r ............. , ................................ 
1816-1820 ..•................... 1 ......... · ,··· ............ ······. 
1821-1825 ...................... I .•••.••••••••••••••••...•.••• •. • 
1826-1830 ............................. . .............. . .......... 
183L-1835 ....................•....................... . .......... 
1836-18'10. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . ........... . ......... 

Fiscal year beginning in year mentioned. 
Retained and received 

Unmanufacturcd. 

Domestic export.5. Net imports. 

Value. 

Net weight. Net weight. Value. Per Total. powid. 

PO'Unds. Dollars. Cents. Pounds. Dollars. 
255,432,077 20,670,045 8.1 16,379,376 7,255,689 
266,083,083 22,891,899 8.6 20,1'15,910 9,717,558 
290,684,992 24,(}85,234 8.3 17,518,090 9,150,942 
300,991,930 25,798,968 8.6 20,902,168 11,553,190 
295,539,312 24,571,362 8.3 21,169,013 11,500, 781 

314,931,691 24,711,446 7.8 30,827,145 16,672,239 
263,0Z0,214 22,171,580 8.4 8,916,266 6,611,719 
283,613,122 25,467,218 9.0 10,305,002 7,279,492 
344,655,697 29,422, 3il 8.5 15,843,244 11,266,011 
315,787,782 27,656,475 8.8 19,198,363 12,743,994 

301,007,365 27,103,996 9.0 23,347,471 13,8i3,867 
368,184,084 35,250,893 9.6 28,086,233 15,015,985 
311, 971, 831 29,640,812 9.5 27,933,496 14,804,45L 
334,302,091 29,800,816 8.:> 31,238,590 16,666,038 
312,227,202 28,808,367 :>.2 37,383,953 18,817,004 

340,742,864 33,377,398 I). 8 40,483,895 25,768,938 
330,812,6.38 34,727,157 10.5 35,833,402 22,290,564 

.... -.. - - -- ... . . -... -. -... ------·- . -....... -... . ...... - ..... 

80,090, 1G7 .......... -. . -- . -... . -- - - .... -.. . -....... -- . 
81,048, 4CO ------------ . -.. - - .. . . . . . . --.... . . . . . . . -. - --
80,358,LOO G, 268,400 7. 8 ............ . ... -.. -.... 
49,138,200 3,456,200 7.3 .. ----...... - - -......... 
37,822,200 4,621,800 IJ.5 .......... -. . -..... -- - --

75,405, coo 8,196,329 11.0 ............ . ........... I 
SrJ,028,600 5, i64,i81 7.3 . . . ... . . . .. . . .. . ............. 
8&,792,100 5,461, 7(2 G.2 

: : : :: : : : : : : : I:::::::::::: 96,346,GOO 7,332,052 7.6 
109,426,400 9,096,250 8.5 

Manuf~ctured. 

Domestic Net 
exports, net 

weight. 
imports, 

net weigbt. 

Pounds. Pounds. 
955,839 1,038, 9116 

1,266,822 9ll6,29'Z 
1,250,397 834,669 
1,412,364 802,678 
1,916,319 782,461 

2,787,492 773,084 
7,775,401 597,103 

12,553,130 
15,722,490 

689,048 
744,558 

14,147,372 825,198 

17,134,917 799,630 
11, 728,588 971,887 
11,509,252 1,038,054 
13,207,666 1,L66,776 
12,850,194 1,133,876 

1·1, 024, 775 
10,942,0i3 

1,146,218 
1,086,170 

for consumption. 

Quantity, 
net weight. 

Pounds. 
351,209,709 
341,577,073 
347,925,322 
329,276,143 
33G, 668, 140 

345,970,459 
349,578,010 
413,361,09'/ 
524,322,480 
504,433,718 

524,958, 192 
470,969,411 
521,462,892 
405, 700,().'i8 
492,825,378 

369,291,004 
393,290,931 

Per cent 
of pro-

ducUon. 

Per cent 
59. 
58. 
56. 
54. 
55. 

54. 
57. 
59. 
60. 
61. 

64. 
57. 
63. 
56. 

' 
63. 

54. 
56. 

~ 

0 
0 
0 

7 
2 
2 
4 
9 

1 
3 
9 
3 
2 

3 
. ........... . ... -.... - . - - - ..... -.... -. . .. ---.. -. 

150, 8•14 30,595 .... -... - . - - . - . -- -...... 
370, 66G 118,G74 ............. -I• ......... 
311,007 1Gl,5!S : : : : : : : : : : : : : : j:::::::::: 388,791 230,240 
511,960 69,471) .............. r ......... 

1, 105,821 . - . -........ 
2, 03·1, 6-19 196,0lG : : : : : : : : : : : : : : ,: : : : : : : : : : 
2,996,&8 270,(138 ............. · 1 .......... 
3,600,486 GH,082 . . . . . .. . - . . . . . . . ......... 
5,178,722 708,920 . . . . . . . .. . . . . . .. . .......... 
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00 
00 
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I-' 

i 
---1 
en 
0:, r 
bi 
Ii:: 
I-' 
<D 
0 

I 
tl>-

l&ll-1845 ........ . ...... -...... 
18 l&-1850 ........ . .............. 
1851-1855 ...•.... . ...... -.. --... 
185&-1860 ..••. ... . ................ - .. -.. 
1861-18115 ........ .. - ............ -.... 

1866-18i0 ..•..... 307,239,605 
18il- 1875 ........ 307,202,-120 
187&-1880 ..•... .. 432,255,051 
1881-1885 ... . .... 511,803,486 
188&-1890 ........ 5-ttl, 291,558 

1891-1895 .•...... 604,323,804 
189&-1900 .. ...... 724,788,103 
1901-1905 ••...... 791,387,&31 

. .. . . . . . .. -. . ............... -

. ............ . .... -....... 

. .......... - ....... -....... -

. -........... - ......... - .... 

.. ... --...... - .......... - .... 

692 29,264,802 
732 26,176,512 
722 .... - .... . . -
732 43,581,393 
707 44,022,405 

735 48,262, 767 
............. -. - ...... .. -. 

801 59,198,825 

• 

-.. -...... 142,274,400 7, 707; 4l(i ' 5.4 
.. .......... 121,924,400 7,953,538 6.6 
--.......... - 140,183,800 11,060,192 8.4 
. ... ---...... 167,710,800 17,607,107 10. 7 
.. ... ---... 140,207,850 16,548,563 11.8 

9.4 194,763,537 15,999,421 8.2 
8.9 241,848,410 22,182,329 9.2 

.. . ......... 266,315, 190 22,230,726 8.3 
8. 0 237,941,913 21,091,158 8.8 
8.1 259,248,361 21,859,749 8. 4 

8.0 281,746,279 23,603,602 8.4 
........... 304,401,701 25,885,818 8.5 

7.5 325,538,515 30,120,977 9.2 

.. 2; 359; 603. 1· ... 212; i&-i. 5, 249, 0511 ' 1193,247 
7,012,322 1,481,350 

4,555,365 096,598 9,839,375 3,722,2~9 
5,115,218 953,877 13,301,989 G,074,5GO 
1,580,484 169,097 6,772,663 587,254 

4,589,675 1,703,644 .J,059,967 591,467 
8,007,110 4,421, &15 2-1,481 929,586 
7,137,047 3,839, 5L·1 40,SC9 730, 70:} 

12,138,652 6,240,784 226,910 1,055,249 
19,558,078 11,299,447 736,981 1,4.98,502 

19,223,091 
17,018,136 
29,597,949 

9,835,632 
10,914,691 
15,835,469 

1,360,348 
10,697,177 
13,286,123 

891,009 
725,798 

1,022,045 

................. -
..... ........... --
..... -............ 
..... - - ... -......... 
... - ..... -.. - - .. 

ll3,C07,263 
74, 2611, 23-4 

173,766,601 
286,828,564 
307,363,700 

3H,331,277 
427,533,159 
483,183,187 

-.......... 
-............ 
-............. 
. -.......... 
. ........... 

37 0 
24.2 
40. 2 
56.0 
56.3 

56.5 
59.0 
61.1 

t:D 
•-3 
► H 
H 
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International trade in unmanufactured tobacro, 1908-1907.a 

EXPORTS. 

Year be-Country. ginning- 1903. 1904. 1905. 1906. 1907. 

Algeria .......................... 
.\ustria-lluogary ........ . ...... 
B razll. .......................... 
British India .................... 
Bulgaria ........................ 
Ceylon ............. . ......... __ . 
Cuba ........................... 
Dutch East Indies .............. 
Greece ...................... . ... 
:Mexico .............. . ....... . ... 
Netherlands .................... 
Phlll repine Islands .............. 
Russ a .......................... 
Turkeyd ........................ 
United States ................... 
O tnor countries ................. 

Total. .................... 
--

Argen Uno. ....................... 
Australia ....................... 
A ustrla-il ungary ....... . ....... 
Delglum ..... . .................. 
British India ................... 
Canada ......................... 
C hina ........................... 
Denmark ... .... - . - - ............. 
Efiypt .............. . .......... . 
F nland ........................ 
France .......................... 
Germany t • .....••...... _ ....... 
I 
N 
N 

talb ............................ 
et erlands .................... 

s 
s 
s 

orwo.y . . . . ............... __ . 
Portugal. ...................... 

pain ....... , ............ _. __ .. _. 
wed en ......... . . . ............ . 
wltzcrland ..................... 

United Kingdom ............... 
u 
0 

nlted Slalec; ................... 
ther counlrieJ ...... . .......... 

Total. .................... 

Jan. l 
Jan. 1 
Jan. 1 
Jan. 1 
J an. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. l 
J an. 1 
Jan. 1 
Mar. 1 
Jan. 1 

. - .. -.... -

.......... 

Jan. 1 
Jan. l 
Jan. 1 
Jan. 1 
Jan. l 
Jan. 1 
Jan. 1 
Jan. l 
Jan. 1 
Jnn. l 
Jan. 1 
Jan. 1 
Jan. .1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
J an. 1 
Jan. 1 
Jan. 1 
Jan. 1 
.......... 
. ......... 

a Seo" Genernl note," pago 00.i. 
b Prellmlnarv. 
c Year preceding. 

-
Pounds. Pounds. 
8,346,919 7,524,375 

18,967,906 21,628,003 
51,583,095 52. 832,124 
23,544, 2'21 2:1, 635, 159 
3, 763,682 1,323,732 
4,151,994 4,321,624 

41,576,034 28,191,707 
113,201, 709 123,004,373 
12,776,805 9,689.636 
2,476,412 4,513,163 
4,751,225 4,855,896 

19,249.094 18,640,377 
11,203,599 12,810,474 
39,267,984 39,267,984 

316, 32.5, 914 349,331,687 
8,621,504 4,165,963 

6i9,808,097 70S,736,2i7 

IMPORTS. 

4,420,6i9 G. i04. 1S2 
5,156,793 6,629,793 

51,576,911 51,698,125 
20,982,344 24,053,826 
4,626,250 4,324,751 

12,538.535 13,744,310 
7,050,800 7,776,400 
9,900.957 10.210,707 

14,166, 1e6 16,000,292 
9,093,316 9,437,932 

56,402,809 57,31>8,125 
137,773,884 143,445,274 
40.488.)03 33,430,447 
52,690,827 50,2i9,873 
3,857,030 2,854,897 
7,970,542 8,825,499 

42,999,521 
8.585,455 

55,741,025 
11,714,01·1 

15,740.119 16,528,933 
79, 0-18, 808 80,857,485 
32,997,923 30,603,290 
30, 455,854 30,220,653 

--
Pounds. P ounds. 
6,171,178 9,722,914 

18,687,919 Ill, 093, 790 
44,9S3,4i3 52 094, 709 
22,824,i31) 28, 09'2, 899 
5,749,096 3.493,435 
4,617,805 4.J00,497 

32,808,058 28,568,009 
108,0S1.9i3 160,3i8.243 
13,026,375 17,690,658 
4,320.393 4,02:l,645 
4,003,120 4,345,341 

19,832,i47 26.~5. i6S 
1.5, 937.120 18,31i,207 
39. 26i, 984 39,267,984 

292,925, l!H 336, 730, 45,5 
25,900,195 25,052,,18 

Pounds. 
58 
0 
3 

7.754,7 
b 24.397,67 

64. 2S.5. 91 · 
28,787.031 
2,0iS,406 
4,425,680 

16,622,028 
e 160,378,243 

14,934,:,04 
4,479953 
5, 163,992 

23,5S9.057 
bl4.156.218 

39.267,984 
317,399,986 
b 32. 570,615 

059, 113,356 j 777, 94S, 332 I i60, 868,638 

I 8,353,648 8,GS9,694 7,081,032 
5,371,534 7,538,329 Ill, 169, 9Hl 

50,850,488 52,855,812 b 3i, 640, J93 
Z2, 141,627 21,146,214 20,158,453 
0,512,590 5,284,295 4,993,124 

1-1,7.38,578 14,821,069 17.338,9;6 
12,116,533 16,034,533 17,770,000 
9,i44,429 10,399,202 11,208,298 

16,501,051 18,250,013 18.801, 016 
8,9.36,123 9,548,533 9,834.354 

66,966,994 54,816,081 1>02. 546,228 
178,936,160 131. 495,120 156,698.138 
2R,127,670 45,918,749 I> 43,913.666 
42,252,451 46,f>SS,lbl 50,172,040 
2,956,905 3,487, 1J4 .!,877,092 
5,388,004 4,355,601 II 4,35S,601 

48,907,491 30,043,202 o 57, S•iS, 196 
7,221,852 s, 361,847 9,21.?, 130 

16,048,105 15,i47 394 17,561,35,' 
82,444,539 83,766,884 8i, 329. 290 
33,887.947 41,726,224 34,0~.2.~ 
56,276,364 55,711,151 b&O, "ii7,6S6 

6•J8, 524, 246 16i2, 656,403 I 723,428,467 i586, 249,816 I 734,684, l:.!6 

d Exports for 1900. latest a,allnble data. 
t Not Including free ports prior to Mnrch 1, 19GG. 

li'LAXSEED . 

. Ac·reage, production., value, etc., of flaxseed in the i-nilcd States, 190.!-1908. 

- - - - ·- - - ----
C'onditlon of growing crop. 

Average Average 
Form valuo - - - - · -- ----farm Year. Acreage. yield per PrNlucllon. /irlce Dec. 1. mien 

acre. cc. L July 1. .\ ug. 1. Sept.1. hur-

I 
vested. 

A CTC8. Bushels. Bushels. Cent.~. Dollars. . ! : ~~:. I_ ~: ~~: . P. ct. P. ct. 
1902 ... 3,739,700 7.8 29,284,860 105.0 20,814,661 . . . . . . . .. . ......... 
1903 ... 3,233,229 8.4 27,300,510 81. 7 22,291,5f>7 86.2 80.3 80.5 74.0 
1904 ... 2,263,565 10.3 23,400,534 99.3 2,1, 2"..8, 7 58 86.6 78.9 85.8 Si.O 
1905 ... 2, 53•1, 836 11. 2 28,477,753 84.4 24,049,0i2 92. 7 96. 7 94.2 91.5 
1906 ... 2,505,927 10.2 25,516, 146 101. 3 25,899,165 93.2 92.2 89.0 87.4 
1907 ... 2,804,000 9.0 25,851,000 95.6 24,713.000 91.2 9L. 9 85.4 71\. 0 
1908 ... 2,679,000 9.6 25,805,000 118.4 30,5ii, OOO 92.5 I 66.1 82.5 81.2 

I 



-------------------------------------

Date. 

189."> .......•.••...... 
LI-% ••••••••••••••••• 
ll:>9i ....•.••.••••.... 
1~'93 .........•....... 
lf,9!) .••.•••..•••••••• 
1900 ............•.... 
1901. ................ 
1902 .........•...•... 
1903 •........•....... 
1904 ................. 

1905. 
January ............. 
February ..... . ...... 
March ... ............ 
April. ............... 
May ................. 
June ................ 
July ................. 
August .............. 
September .•....... . 
October ............. 
November . . ........ 
Decc:nber ........... 

1906. 
January .. ........... 
February • . •........ 
:t.rarch ............... 
~ril. ............... 

ay ................. 
Juue .••....•........ 
July ................. 
August .............. 
September .......... 
October ...... ....... 
November .......... 
December ........... 

190i. 
January ............. 
February ........... 
lt£arch ............... 
~ril. ............... 

ay ................. 
June ................ 
July ................. 
August ..••.......... 
September .......... 
October ... .......... 
November .......... 
De~ember ........... 

1908. 
January ............. 
February ........... 
1Iarch ............... 
,\.pril. . .............. 
Ma:,r .................. .. .. 
June ......... ....... 
1!.tly ...•............. 
August ... .......... . 
September . . ........ 
October ............. 
November .......... 
December ........... 
- -

STATISTICS OF FLAXSEED, 

Wholesale prices of flaxseed per bushel, 1895-1908. 

St. Louis. Cincinnati. Chicago. Milwaukee. 

Prime. No. l. 

Low. Iligh. Low. High. 
Low. High. Low. Iligh. 

. -... -. - .. ..... - .. S0.90 Sl25 $0.89 ;1. 521 S0.891 SL 52½ 
·-·-·-·· .. -. -... . 65 • 90 • 63¼ , 99 • 6.1 • 93 
$0.68 $1. 13½ . 65 • 85 • 71¼ 1. 22 , 75 1.221 

• 84 1. 36½ . 80 .90 .85 1. ;l9 . 88 1.39 
• 93 1. 46 . 90 LOO • 96¼ 1 61 • 99 I. 52 

1.25 1. 78 1.00 1. 45 1. 32 1. 86 1.30 1.86 
1. ::17 1. 72 1.20 1. 50 1.33 1. 90 1.30 1. 88 
1.11 1. 65 1.25 1. 40 1.13 1. 80 1.18 1. 80 
. 86 l. 17 1.00 1. 30 . 89 1.24 .94 1.24 
. 92½ 1. 181 1.00 1.00 • 97 1.28 1.06 1.28 

(a) (a) 

1.14 1. 15 .. -.. - - - ........... 1.15 1. 23 1. 21 1. 23 
1. 14 1. 23 -... - - -- . -....... 1.15 1. 35 1.22 1. 23½ 
1. 22 1. 26¼ - ... - . - . . ......... 1. 23 1. 39} 1. 35½ 1. 39½ 
1. 22 1. 26 -..... -- .. . . -........ I. 23 1.40 1.37 1.~0 
1. 22 1. 29 --. -.. -- ........... 1. 25 1.47 l.S9 1. 47 
1. 24 1. 29 - - . - . -- - ............. 1. 25 1. 47 1. 43 1. 47 
1. 20 1.30 -... -. -- ........ I. 22¼ 1.44 1. 34 1. 44 
1.04 1.30 . - . - . -- . .. ..... --... 1.01 1.35 1.12 1.35 
• 90 1.00 1.10 1. 10 . 92 1.12 . 98 1.12 
.94 . 97 l. 10 l. 10 • 92 1.03 • 98 1. 03 
. 94 . 91\ 1. 10 I.IO . 93 1.00 . 99 1.00 
. 95 1.10 1. 10 1.10 . 94 1.13 1.00 1.16 

1. 06 1. 16 1.10 - - - . - -. - 1.06 1. 25 1.12¼ 1. 25 
1.06 1.11 1. 10 - -- ---. - 1.06 1. 16½ 1.10 1.17 
1.05 1.09 1. 10 - -- -.... 1.04¼ 1.14 1. 11 1. 14 
1.08 1.11 1. 10 1.12 1.06 1.16½ 1. 12 1. 18 
1.05 1.08 1.12 -------- 1.06½ 1. 17 l. 12¼ l.15i 
1.05 1. 01.iA 1.12 --- ----- 1.07 1. 13 1.11 1.13¼ 
1.03 J.0i- 1.12 ---.. -- - 1.05 1.12½ 1.05 1.12¼ 
1.02 1. 05 1.12 ... --.. -.. 1.05½ 1.14 1. 10 1. 14 
• 98 1. 024 1.12 -.. -.. -... 1. 03 1. 13 1.08 l.14t 

1.03 1.01· 1.12 -... -. -- 1.04½ 1. 15 1. 09½ 1.13 
1.08 1.17 1.12 - ...... -. 1.07¼ 1 22 1.13 1. 20½ 
1.15 1.19 1.12 ....... - 1.11½ 1.23¼ l. li¼ 1. 22 

1.17 1.20 1.12 . --...... 1.11¼ 1. 24 1.18½ 1. 24~ 
1.181 1. 21 1. 12 -. -... - .. 1.16 1.26 I. 22½ 1. 24½ 
1. 15 1.18} 1.12 . -.... -- 1.13 1.24 1.19 1. 23 
1.14 J.17½ 1. 12 - - .. ---- 1.11 1. 23 1. lG½ 1. 20 
1. 16 I. 25~ 1.12 -... - . -. 1.14 1.30 1. 19 1.26½ 
1. 24¼ 1.27 1.12 .. -. -- . - 1. 24 1. 32 1.25 1.31 
1.06 1. 10 1.12 . --. -. -- 1.18½ 1. 26 1.20 I. 25 
1.00 l. 10 l.~ .... -. --. 1.07 I. 20 1. 16 1. 20 
1.05 1. 14_ 1.12 . -...... 1. 13/i: 1.28 1.19 1.27 
1.08 1.16 I. 12 . -....... 1.11 1. 36½ 1. 16 1. 34 
1.00 1.14 1.12 .. -..... . 96 l.21~ 1.07 1.19 
1.02 1. 10 1. 12 - -. . - -. - . 992 1. 20 1. 07~ 1.14 

.. 
1.11 I. 18 1. 12 .. -.. -- .. 1. 0-:> 1. 22} 1.1si 1. 20 
1.14 1.18¼ 1.12 ---...... 1. 0G½ 1. 21 ½ l.Hi 1.19½ 
1. 13 1. 16 1. 12 . -.. -... 1.0ii 1.20½ 1.17 1. 20 
1.13} 1.17½ 1.12 - -...... 1.07 I. 22 1. 12 1.19¼ 
1.16 1.20 1.12 - - .. - . - - 1.11¼ 1. 25! 1. 19 1.26 
1. 18 1.19½ 1.12 .......... 1. H¾ 1. 25t 1. 21 1. 26 
1.00 1. 12 1.12 SL 15 1.1~~ 1. 27¼ 1. 21 1.23½ 
1.00 1. 20 1.16 1. 25 l.17~ 1. 35~ 1. 23½ 1.33 
1. 11 1.18 I. 25 -- - . - .. - 1.121 1. 28f 1. 23 1.28 
1.12 1. 19 1. 25 ......... 1.12i 1. 29, l. 23 1.29 
1.19 l. 35 1. 25 ........ l.18~ 1. 47 1. 29 I. 44¾ 
1. 34 1. 39~ 1.25 - ... -... 1. 33½ 1. 51! 1.42¼ 1. 47 

aNo. l Northwestern. 

691 

I 

Duluth. 

Low. Illgh. 

. ....... I. ....... 
. ....... -. - ---.. 
S0.711 $1. 21 

• 86 1.35 
. 90 1.42 

1.28¼ 1.87 
1.33 1.88 
1. 15t I. 78 
. 92 1. 20 

1.01¼ 1. 28 

1. 23 1.24 
1. 24¼ 1.38¼ 
1. 35 1. ~01 
1. 39 1. 42 
I. ~o 1. 48 
1. 47¼ 1. 50 
1.~8 1. 48 
1.30 l.~8 
.9~ 1.30 
.9 1.00 
• 98! 1. 00i 
• 98 1.16 

1.11½ 1.24 
1.101 1. 161 
1. l0i 1. 17¼ 
1. 14¼ 1.20 
1.12½ 1.18 
1.11} 1. 141 
1. llj- l. 14· 
1.12 1.171 
1. 09t 1. li½ 
1.11¼ 1.15J 
1. lij 1. 25f 
1.1 1. 22 

1.171 1. 221 
1.20 1. 23 
1. 17 1.201 
1.16¼ 1.21 
1.18½ 1.27i 
1. 211 l. 29½ 
l.16t 1. 23¼ 
1. 113 l. 20 
1. 21¼ 1. 28} 
]. 22¼ 1. 41½ 
1. 001 1.22 
1. 08~ 1.17¼ 

-
1.14¼ 1. 19 
l.12~ 1.18 
1. 14i 1. 17 
1. l 4jl 1. 20 
1.19i 1. 24½ 
1. 20~ 1. 24½ 
1. 20k 1. 25l 
1. 25¼ 1. 34¼ 
l. 21~ 1.28i 
1. 21½ 1. 28! 
1.28! 1.464 
1. 41 I. 49i 
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Acreage, production, and value of flaxseed in the United States in 1908, by States. 

State or Territory. 

isconsln .... : ................................ 
innesota ...... ......... ..... ........... ...... 

w 
M 
I 
M 
N 
s 
N 
l 
0 
M 

owa .......................................... 
issourl. ...................................... 

'orth Dakota ............................ . .... 
outh Dakota ................................. 
cbraska ...................................... 

Cansas ........................................ 
klaboma .................................... 
on tan a ... •........................ : ......... 

United States ................ . .......... 

Acreage. 

Acres. 
25,000 

427,000 
33,000 
26,000 

1,530,000 
550,000 
15,000 
58,000 
6,000 
9,000 

2,679, ooo I 
RICE. 

Average 
yield per 

UC!e. 

-

Bushels. 
16.0 
10.6 
10.9 
7.0 
9.0 

10. 7 
11.0 
6.5 
6. () 

11.5 

9.6 

f 

Produc-
A-verage Farm farm value tion. Jrice 

ec. 1. Dec. 1. 

Biuhels. Dollars. Dollars. 
400,000 1. 15 460,000 

4,526,000 1.20 b, 431,000 
360,000 1.10 396,000 
182,000 1.03 187,000 

13, 7i0,000 1. 19 16,386,000 
5,885,COO 1. 19 7 J ()(}3 I 000 

165,000 1.12 185,000 
377,000 1.02 385,000 
36,000 I.IO 40,000 

104,000 1.00 104,000 

25,805,000 1.184 30,5i7,CCO 

• 

Rice crop of countries named, 1908-1907. 

[Mostly deaned rice. China, which is omitted, has a roughly-estimated crop of 50,000,000,000 to 
60,000,000,000 pounds. Other omitted <'Ountries are Afghanistan, .Algeria, .Brazil, Colombia, Federated 
Malay States, Madagascar, Persia, Russia (Asiatic), Trinidlld, and Tobago, Turkey (Asiatic and Euro
pean), Venezuela, and a few other countries of small production.] 

Country. 1903. 1904. 1905. 1906. 1907. 

NORTil AllERICA. 
-

United States: Pounds. Pounds. Pounds. Pounds. Pounds. 
Contiguous .... . .... ...... .... . Q 5(j() I 800 1 000 586,000,000 378,000,000 ~96,000,000 520,000,000 
N oncouUguou:;-llawuii 1> • •••• 33, ~00, 000 33,400,000 33,400,000 33, «JO. 000 33, {00,000 

I 

Total United States (ex-
capt l' hilippine Islands). 594,200,000 619,<00,000 411, 100,000 529, {00, 000 553, <00, 000 

• 
Central America: 

Guatemala .................... 1,000,000 1,300,000 <" 1,300,000 ci,300,000 cl,300,000 
Honduras d ••.•.....••....... _ 8,100,000 8,100,000 8,100,000 8,100,000 8,100,000 

Mexico ... ................... - ... {8,700,000 62,000,000 55,151,000 e 55,151,000 e 55,151,000 
·----

Total North America ...... 652,000, 0001 690,800,000 475,951,000 593,951,000 617,951,000 

SOUTH AMERICA.. I Argentina ....................... /2, 000, 000 /2,000,000 12,000,000 17,808,000 12,000,000 
British Guiana .................. 2-1, 500,000 31,200,000 32,800,000 56,000,000 g 56,000,000 
D ut<'h Guiana ................... 1,000,000 1,900,000 2,500,000 3,298,000 3,311,000 
l'eru/ ........................... C0,000,000 60,000,000 60,000,000 60,000,000 60,000,000 

Total South America ...... 87,500,000 95,100,000 97, 300, ooo! 121,298,000 137,119,000 

EUROPE. I 
Austria .......................... 200,000 200,000 300,000 200,000 .............. 
Bulgaria ......................... 9,800,000 12,200,000 10,800, 0001 8,205,000 08, 205,000 
Ital¥·········· ................... 761, '100,000 760,500,000 676, 600, ooo, 728, GOO, 000 823,700,000 
Spain .......... .................. 417,100,000 394,600,000 478,800, ooo, 475, <00, 0001 o 475,400,000 

1 

Total Europe .............. 
1 

1,188,500,000l l,16i,500,000I 1,166,500,000_ 1,212, ~05,000 1,307,305,000 

a CommerC'ial movement. 
1:, Census, 1899. 
c Figures for 1904. 

d Figures for 1901. 
e Figures for 1905. 

/ Estimated average production. 
fl Figures for preYious year. 
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Rice crop of countries named, 1903-19{)7-Continued. 

Country. 1003. 1904. 1905. 1906. 1907. 

ASIA. 

Pounds. Pounds. PQ1.1,nds. Pounds. Pounds. British India: a 
) British l rov1nces .............. 68,580,000, 000.71, 561,000,000 67,916,000,000 67,464,000, 000

1

60, 729,000,000 
Native States.................. b838,000,0001 b764,000,000 b640,000,000 b 687,000,000 ('687,000,000 

Total British India •....... 69,418,000,000 72,325,000,000 68,556,000, 000
1
68, 151,000,000 61,416,000,000 

Ceylon........................... b 558,800,000 b 558,500,000 b 547,700,000 b 498,100,000 c 498,100,000 
French lndo-0hina d • • • • • • • • • • • • 5,000,000,000 5,000,000,000 5,000,000,000 5,000,000,000 6,000,000,000 

Japanese Empire: · .. I I I 
Japan ......................... 

1

14, 512,600, 000
1
16, 060, 600,000 11,920,000, 000

1

14, 459,285,000 15,315,325,000 
Formosa....................... 2,296,600, 0001 2,598,100,000 2,719,200,000 e.?, 719,200, 000

1 

e2, 719,200,000 

Total Japanese Empire 16 809 20000018 65870000014 63920000017 178 485 00018 034 525 ooo, ' ' ' ' 
, , .... 

ava and Madura ................ J 
K 
p 
'orea / ......................... 
hilippine Is lands ............... 
iam h ••.•.....••.•••••••••••••• s 

s traits Settlements .............. 

Total Asia ..........•...... 

AFRICA. 

B ritlsb C'entrnl .\frica . ........... 
Egyptd .......................... 

Tot.al Africa .. . ............ 

OCEANIA.. 

Fljib . ••...............••••••.••.. 

Grand total. ....... ..... . .. 

, , 
' ' ' ' I ' ' ' 

6,229,000,000 6,431,000,000 
3,300.000.000 3,200,000,000 

6,263.()(J(),000 
3,200,000,000 

544,000,000 

6,630,000,000lcG, 630,000,00 
3,200,000,000 3,200,000,00 

g 677,800,000 e544,000,000 725,000, 0001 695,000, 
G, 824,000, 000

1 

6,824,000,000 G, 824,000,000 6, a24. 000, 000 61 824,000, 00 
b95,000,000 b95,000,0001 b93,000,000 b94,000,000J <'94,000,00 

0 
0 

000 
0 
0 

- I 00 108,911,800,000113.636,200,000105,671,900,000108,300,585,000 102,391,625,0 

i 2,200,000 
20,000,0001 

22. 200, 0001 

3,000,000 

' ' -
2,200,000 1,800,000 l, 400,000 

20,000,000 20,000,000 20,000,000 

22,200,000 21,800,000 21,400, 0001 

3, 000,0001 
I • 2,800,000 2,800,000 

cl,400,00 0 
ooo. 
000 

20,000, 

21, 400, 

3,800, 
. ' 

110,865,000,000l 115,Gl 4,800,000l107, 43G,251,000jl 10,252, 439,000
1
104, 479,200, 

ooo, 
000 

a Fi_gures for British India refer to crop year., beglnning In t:ie spring of t:10 calendar )·cars mentioned 
In tblS table. 

b Estimated from official returns of acreage. 
c F igures for previoJs year. 
d Estimated average production. 
e Figures for 1905. 
/ Estimated from official returns of exports of this country, and from per car i•a consumption or ri•e in 

Japan, including food,seed, and waste, but not Including rice used for sake,for 1904 (270 pounds per annum). 
11 Census 1902. 
11 0 fficial estimate 1903. 
' Figures for 1904. 

Acreage, production, value, etc., of rice in the United States, 1904-1908. 

Condition of growing crop 

Average Average 
Year. Acreage. yield Production. farm Farm value 

lirice Dec. l. \Yhen per acre. ec. l. July 1. Aug. l. Sept. I. har• 
vested. 

A cres. Btt3'hel8. Bushels. Cents. Dollars. P. ct. P. ct. P. ct. P. ct. 
1904 ••... 662,006 31.9 21,096,038 65. 8 13,891,523 88.2 90.2 89.7 87.3 
1905 •.•.. 460,198 28.1 12,933,436 95.0 12,285,834 88.0 92.9 92.2 &9.:J 
1906 ..... 575,0H 31. 1 17,854,768 90.3 16,121 ,208 82.9 83.1 86.8 87.2 
1907 ••••. 627,300 29.9 18,738,000 85.8 16,081,000 88. 7 88.6 87.0 88. 7 
1908 .•.•. 655,000 33.4 21,889,620 81. 2 17,771,281 92.9 94. 1 93.5 87.7 

• 
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Wholesale prices of rire per pound, 1896-1908. 

New York. Cincinnati. Lake Charles. New Orleans. IIouston. 

Date. Domestic Prime.a Rough.b IIonduras, Head rice, 
(good). cleaned. cleaned. 

--• 

Low. IIlgh. Low. Illgh. Low. IIlgh. Low. 
• 

lllgh. Low. Illgh . 

-
I 

Ctnts. Ctnts. Ctnts. Cents. Dolls. Dollt. Cents. Cents. Ctnt.s. Cents. 1890 ........................... 3~ 41 2¼ 6½ ....... . -. -... . . -... - . ... -.. .. -.... - - -.. --1897 ........................... 4J 44 3½ 6f, ..•.... .... - .. -- 4t 4~ - .... - . . .. - ..... 1898 ........................... 4i ff 5¼ 7 ....... . ....... 4} 5} . . - ..... . ...... 1899 ........................... 4J 5¼ 61 ....... . ... -.... 32 61 - -... -. . .. --- .. 1900 .................. -· . -· · · · · 4, 5 5¼ 6 ........ . . . .. .. .. . 3f g1 - ........ . .. -..... 1901 ........................... 41 5 5¼ 6} 1.70 3.50 ti 3 5 1902 ........................... 41 5¼ 5± 6½ 1. 75 3.40 ll 6¼ 31 51 1903 ........................... 4t 5¼ 4l 5} 1. 50 3.60 ll 6¼ 4 :i 1904 ........................... 3f 4t 3 5} 1.00 3.00 lh 5} 3 

1905. 
J anuory ....................... 31 gJ 31 4} 1.00 2.00 ll ~t 3 31 Februnry ..................... 31 31 4} 1.00 2.00 l 3 3¾ March ........... ... ... .. ..... 3~ !I 3 4 1.00 2.35 I ,"a :: 3 3t April ..•...................... 3~ 3 4 1.00 2.25 !f 3 3½ .May .......................... 3i 3~ 4~ 1.00 2.50 4~ 3 3} June .......................... 3¼ 31 4 5 1.00 2.50 5 3 3'1 July .......................... 3l g1 4 5 1.00 2. 50 2~ 41 3 4 August ....•......... .. ....... 3f 4 5 l.25 3.00 ll 5~ 3 

l 
4} Sep tern bcr .................... 3i 4 4 5 2.00 2.25 p 

il 3 4~ 4 October ....................... 41 :t 4 5 2.00 3. 25 2 3 4f November ...•................ 4t 4¼ 5¼ 2.00 3. 75 2a 3 5 
Dooom her ..................... 41 4~ 4½ 5¼ 2.00 3.~5 2 5l 3}' 5 

1006. 
January ................. . .... . 5 5} 4! 5¼ ? ,,. 3.85 ~, 5ij 4 5t .;w. -" February ..................... 5 St 4~ 5¼ 2.25 3.~5 5½ 4 5i March ........................ 5 5 4~ 5~ 2.25 3.85 2 5t 4 5} 
April .•....................... 4i 5 4½ 5f ....... --- - - .. 2½ 51 3½ 5 May .......................... 4i 5 4} 5 ....... ........ li (j 3¼ 5 June .......................... 5 5} 41 5½ . . . -... ....... 2k 5i 31 5} 
J 111 y .......................... 5} 5~ 4j 5½ .. --... -----·· 21 ~, 31 5~ ,\ugust ....................... 5t s: 4/ 5}' 2.50 3.85 2 3f 5~ September .................... 5} 5¼ 41 5i 2.50 3.85 2~ 3} 5} 
Oct-Ober ....................... 5l it 41 5; 2.25 3.85 2j 5{ 4t 51 November .................... St 41 St 2. 25 3.50 2 5i 4) St December ..................... 5 St 41 5, 2.00 3.25 ll 51 4 5} 

1907. 
January .....................•. 5 5l 4~ 5! 2.00 3.50 11 6 5 5\ 
:February ....•................ 5 St 4/ 5~ 2.00 3.50 11 6 51 5i '.March ....................... . 5 51 4J 51 2.25 3.50 l} !i\ 51 5} 
April ......................... 5¼ 5l 4, 5} 1. 75 3.00 l½ 51 Sl 51 
May .......................... St g1 4f 5' -....... . ...... 1~ 6 53 5! I June .......................... 5~ 5 0 ...... ·' · ...... 2l 61 6 6 July ......... . - ... -... --... -. ii 6 5 6 -. -.... ..... -- 21 6½ 6¼ Gr 
August ....................... 6 5 0 ... - . - - .. -... - 2 o; Ok (jl 

I Sop tom ber .............. ...... 5} 6 5 6 2.35 3.GO 2t 6,\ g1 5} 
OctohPr ....................... ft 6f 4~ 0 2.36 4. 10 2 6! 5l 
November .................... ft 4i 51 2.i;o 3.00 2 5~ 41 5\ 
Decombcr ..................... 5 4i 61 2.00 3.00 Ji 6 41 5} . 

1008. ' 
41 1 January ................. ..... 5 5} g1 7~ 2. 2/i 3. ii> 2 6 5~ I February ................. .... 51 5a1 7\ 2.00 4. 2,5 2 6' 5 5l " 6} 0 Maro h ......... ... ............ 5l 

fil1 
Gj 7t 2.26 4.33 21 5 5~ 

A prll ......... •. ............. . 51 ~f 7~ . -...... . ...... 2} 6} Sk 5! 
?.lay .......................... 5'l 7t .. -.. -.. . . - .... :!l 6t 5l ti 
Juno .......................... st 6\ 61 7} ....... . ... ... 2k 6' 5\ Ok 
July .......................... gt 6\ 6·, 7-j - . - . .. . .. - . - . 3 :J 5~ 6t 
August .. ...................... 6¼ 6/ 71 2.50 3.50 2.\ I :r 6 
Sept em her .................... 51 (l I Gt 7} 2.00 S.60 . ll G 5} 
Octoh!lr ....................... 5} 6\ H\1 O'/ 1. 75 3. 75 li 6 5 5• 
NovC'rnhPr .... ................ 5 5A 6¼ 6·1 2.25 3. r-0 51 47! 5} 
Deccm her ..................... 5 511 6}1 6j I. i'5 3. 40 Jt 5! 411 5} 

- - - -
o Loulslann grade, 1890 to 1901. b rer barrel of 162 pounds. 

• 
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A creage, production, and value of rice in the United States in 1908, by States. 

State. .Acreage 
Average 
yield per Production. 

acre. 

Acres. Bushels. Bushels. 
North C:irolina . ....... . .... . . ... ..... .. . .. 600 25.2 15. 120 
South Carolina . . . . ...... ..... ..... . ....... 20,000 24.0 480,000 
Georgia ........ ... ...... . . .... ........ . .... 3,500 25.0 87,500 
Florida ....... . . . ...... . .. .. ..... . . ... ..... 2,000 25.0 50,000 
.1'.I :l ham a . • • • .. . • . • • • . . . . . . . • . . .. • • . • .. . . • . 1,400 45.0 63,000 
Mli.s.~:ppi. ... . .... .. . . .. . .... .... ..... . ... 1,100 31.0 34,100 
LOl.ll:)l!lDa . .. . .. ..... ... ...... .... .... . ..... 350,000 33.0 11,550,000 
T ~ABS • ........... - .. .. . ........ . ..... - • • •. .. 266,000 34.5 9,142,500 
Arkunsos .. ..... . .... ....... .. ... . . . .. ... .. 11,400 '.11.0 '.167, 400 

U nlted States .... ........... . ..... .. . 055,000 I 33.4 21,889,620 

.. 

I nternational trade in rice, 1909-1907. a 

[Mostly cleaned rice ~ 

EXPORTS. 

Coun 
Year 

try. begin• 1903. 1904. 1905. 
. nlng-

Pound$. Pounds. Pounds. 

' 
Averagl\ I 

farm 
pr lce 

r>ec. 1. 

Cents, 
100 
106 
109 
92 
80 
83 
78 
83 
92 

81.2 

1906. 

Pounds. 
Belgium ... 
Britlsb 1 ndi 
Dutch East 

. . . . . . . . . . . 
a .......... 

Jan. 
Jan. 

1 49,161,919 
1 5,133.712, "88 

00, 794.820 41,923,262 73,215,968 
5, 56 I , 70~. 208 5,110,049,504 4, 28'.I, 929,600 

100,703,857 Indies .... 
Formosa . . . ... -....... 
France .... . .... - - .. -- .. 

-Cbina .... French !ndo 
Germany c. 
Netherlands 

........ -.. - . 
............ -
. --.. --.. -.. 
. - -........ -

Penang ... . 
Siam ...... . 

-.... -.. -.. 
ries ....... 

Singapore .. 

Jan. l 85,391,653 
Jan. 1 184,676,337 
Jan. 1 58,795,657 
Jan. 1 1,490,364,515 
Jan. l 227,661, 173 
Jan. 1 256,578,864 
Jao. 1 229,739,333 
Jao. 1 1,310,950,400 
Jan. l 687, 83u, 400 
.... -....... 580,626,000 

105,792,310 98,247,103 
197,154.447 221,561, S25 161,759,068 
52,017.359 54,089,610 69,981,537 

2, 128,799.044 1,369,646, 421 J, 623,918, 163 
11!1. 073. 762 222,773,526 300.225,203 
298,075, 104 282, 611 , 808 295,873,665 
154. 148. 400 213,530.667 279,941,999 

I , t!92, 988, 9:r.3 1,835,880,400 1,921,339,467 
702,57 1,733 672,031,467 689,046,531 
517,791,000 678,783,223 682,841, 706 

Farm value 
Dec. I. 

Dollars. 
15, 120 

508,800 
95,375 
46,000 
50,400 
28,303 

9,009,000 
7,588.275 

430,008 

17,771,281 
-

1907. 

Pounds. 
61,676, 146 

4,296,099,024 
111,730,242 
118,613, 188 
b 98,088, 924 

3.033,562.560 
338, 463, 711 
315,264.586 

d279,94l,999 
1,777,680,000 
d 689,046,531 
b 803,227,405 Other count I 

Total ..................... 
1
10,295,494, 939

1
11, 852,915, 120

1
10, 601,128, 816

1
10, 483, 776, 764jn, 923,394,316 

IMPORTS. 

.A uslria-Ilungary ...... Jan . I 162. 532,230 
Delglum .. . ..... . ..... Jan. l 129,772,365 
Brazil. ................ Jan. 1 162,235,816 
Britisb India. .......... Jan. l 192,781, 450 
Ceylon ................ Jan. 1 (',87, 1.l40. 128 
Cbina ................. Jan. 1 373,585,867 
Cuba .................. Jan. 1 l 49. 574,339 
Dutch East l ndies .. . . Jan. 1 440,099,790 
Egypt ................ Jun. l 84,159,745 
Franco ............... . Jan. 1 210,890.911 
Germanyc ............ Jan. J 642, 295. 455 
Japan ................. Jan. 1 1,621,654.000 
Mauritius ............. Jan. 1 141,143,562 
N ctbPrlands ... ..• .... Jan. 1 495, 788, 900 
Penang ............... Jan. 1 153, 16 I, 007 
Philippine islands .... Jun. 1 737,083, l74 
Rossi a ................ Jan. 1 162,267,811 
Sinf{apore ............. Jan. 1 849,067,467 
United Kindgom .•.... Jan. 1 007,701,584 
United States ......... Jan. l 177,804,747 
Otber countries ... .... .......... - - 1,070,847,000 

189, 403,926 156,519,564 
J40,5ti4,807 l 32. 971,397 
134,043, 452 129,413,871 
195,294. 176 344,832,880 
699,259,008 714,172,144 
447, 5i7, 333 297,055,467 
196,439,462 214,934.597 
678,382,754 661,108, 710 
104, lG3, 198 89,979,896 
412,469,802 375,080,970 
002,833,603 627,278,011 

1,964,238,000 1,546,121,733 
159,853, 482 114.012. 106 
523,497,732 493,955,916 
252, i78, 533 263, 046, 133 
585,880,567 483, 41 I, 974 
157,232,062 177, 144,824 
900.587,600 816. 150, 667 
620,591,064 685,939,744 
136,587,147 109,544.299 

1,199,722,000 1.195, 514, 115 

224,874,090 
149,701,442 
88,821,786 

315,943,712 
731,312,784 
f.24,800,267 
l 92, 7(l{i, 374 
762,003,092 
101,814,530 
387,572,768 
671,849,295 
813, 478,133 
134.012.701 
561,916,461 
276,500,933 
280,101,412 
210.598,294 
810, 458, 665 
768,403,210 

b 192,457, 76 
135,585, 12 

25,531, 72 
237,331, 92 
749,729.7 

9 
6 
7 
0 

1,702,025, 20 
258,424, 54 

cl 762, 003, 09 
95. 461, 17 

b 345, 948, 40 
750,001, 70 
902,701,86 
131,022,30 
566,643.42 

cl 276, 500, 93 
262,399, 90 
b 65, 255,83 

cf BIO, 458, 66 
684,817,61 

55 
0 
4 
2 
5 
2 
0 
7 
4 
4 
3 
6 
0 
5 
6 
4 209,152,583 203.500,8] 

1,284,847, 36411>1, 2:>5, 957,231 

Total ........... ' 9,000,989, 9621 LO, 414, 419, 00 ........... 9,252,387,474jl0,301, 400,308t 9,628,189,018 0 

a See" General note," p. 605. 
b Preliminary. 

c Not including free ports prior to March 1, 1906. 
a Year preceding. 
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HOPS. 

Hop crop of countries named, 1904-1908. 

(Excluding Canada, for which the c-eosus or 1901 shows n production during the prec-edin"' vear or 
1,004,216 pounds. Other omitted countries are of very small produe:tion.] ,, · 

C'ouotry 1904 1905 1900. 1907. 1908. 

NORTH A)IERlCA 

United States: a Pounds. Pounds. Pounds. Pounds. Pounds. 
New York ................... l I. 880. 000 9,360,000 12, OOt,, 000 9.000.000 8,000.000 
C'ali Coro ia .................... 12.28.5,000 14.235,000 15,520.000 15.000,000 12,000,000 
Oregon ...................... 17,.'>50,000 22, 191, 000 I 23,98.5.000 2:l.000 000 16,000,000 
\\" ashington ................. 7,410,000 9, 750, ooo I 8,7i5,000 7,000,000 3.000,000 

Tota1 united States ....... 49.125.000 .,5, 536. ooo l 60,286,000 I 54, ooo. ooo I 3J.OOO,OOO 

EUROPE. 

Austria-Hungary: 
Austria ...................... 19,598.000 39,305,000 15,012,000 29,9i5,000 31. 747.GOO 
Hungary . . .................. 592. 000 · 775,000 1, 6.J7, 000 2,254,000 2,205, oco 

Total A ustria-B uogary .... 20. 190, ooo I 40, oso. ooo I 16,li.59,000 32, 22'.l, 000 33,952.000 

Belgium .................. __ ._ ... 9.830.000 11,281.000 7,705,000 6, 7'JO, 000 b 8,818,000 
France .......................... 7.753,000 11, 065, 000 9,156,000 R,672,000 b 7,165.000 
Germany ......................... ~9. 136,000 64,500,000 46,384 .000 53,25.5,000 58,069,000 
Netherlands c ................... 158.000 158.000 158.000 158,000 158,000 
Russia .......................... 8. 700.000 14,500,000 8,775.000 12, c,19, ooo b 6,063,000 
United Kingdont: England ...... 31,621,000 77,946,000 27,517,000 41. 902. 000 52,725,000 

-
Total Europe .............. 127,388.000 219,530,000 I 116,354.000 155, G45. 000 I lCG,950,000 

AUSTRALASIA. • 
Australia: 

N 

Victoria ..................... 274,000 162,000 213,000 312,000 d 312, GOO 
'f . 865,000 912,000 989.000 1,356,000 d 1, 35li, 000 asmama ................... 

ew :tealaod .................... 1, 150,000 1,120,000 e 1,035,000 e 1,035.000 e 1,035,000 

Total Australasia .......... 2,289,000 2, t94, ooo I 2,237.000 2. 103,000 I 2,703,000 

Grand total. .............. 178, 802, 000 277,200, ooo I 178,877, 000 212,348, ooo I 208,G.53,000 

a Estimate based upon reports to California Fruit Grower aod A mericao Agriculturist. 
b Estimated. 
e Average, 1900-190.1. 
d Year preceding. 
e Average, 1902-1905. 

International trade in hops, 1903-1907.a 

EXPORTS. 

Year 
Country. hegln-

Ding-
1903. 1904. 1905. 

Pounds. Pounds. PounM. 
Auslria-nungary ............... Jan. 1 5,900,230 10,037,424 18,777,206 
Belgium ........................ Jan. 1 3,438,251 9,665,294 2,582,318 
France .. ........................ Jan. 1 442,521 784,610 606,361 
Germany e .••••••••••••••••••••• Jan. 1 22. 003, Gil 24,358,207 22, S,'i5. 09(j 
Netberlands ............... . .... Jan. 1 1,235,779 2,104,063 l, 2.';6, 989 
New Zealand ................... Jan. 1 433, 776 644,336 369, 712 
R assia .......................... Jan. 1 1,744,212 1. I I 7, 294 l, 110,117 
Un1lecl Kingdom ............... Jan. 1 2,499,504 1,554,336 I, 820,448 
United States ..... . ............. Jan. 1 9,199.448 17,777.008 5,713,682 
Otber countries ................. . ......... 105,996 138,335 63,125 

Total ..................... . .......... 47,003,388 68, 181,507 55, 18.5, 057 

1906. 1907. 

Pounds. Pounds. 
12, 3{~5, 284 bl 7,815, 109 
3, L78, 692 2,166,826 

3h'2, 722 b 386,911 
26,707,198 22,540,o.55 

J. 534,058 1,561,238 
493,360 286,lGO 

1,978,368 b (~50, 030 
1,300,096 1, 168, 720 

17,701,436 16,090,959 
140,828 b 2GO, 969 

--
6.5, 842, 042 62,920,9i7 

a See" General note,'' p. 605. b Preliminary. c Not ineludlog free ports prior to Mar. 1, 1906. 

• 
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STATISTICS OF HOPS. 

International trade in hops, 1903-1907-Continued. 

IMPORTS. 

. Year 
Country. hegin-

niog-
1903. 1904. 100.'.i. 

Pounds. Pounds. Pounds. 
Australia ....................... Jan. 1 975, •~58 913,830 1, 279, 3ti2 
Austria-Hungary •...••......... Jan. 1 4, 481, ;,,'j(i 2, 109. 162 1,187,169 
Bel~ium ........................ Jan. l (i,478,233 4,626,301 6,617, 221 
llritish India ....... : ..... ...... Jan. 1 490, 112 483,432 485,164 
Canada .................... ..... Jan. 1 736,558 842,973 964,962 
Cape of Good llopo b ••••••••••• • Jan. 1 555,&56 487,42-1 308,112 
Denmark . .. ................... . Jan. 1 1,401,037 1,359, 149 1,378,660 
France .......................... Jan. I 5,045,432 4,428,3{3 3,879,328 
Germany c ..................... . Jan. 1 2,932, 99,S 5,346,208 9,047,989 
Netherlands .................... Jan. I 2,742,861 4,020,148 3,368,742 
nuss1a .•........................ Jan. 1 807,08.S 1, 3ti3, 547 1,199, 162 
Sweden ......................... Jan. 1 1,436,809 1,298,174 1,662,563 
Switzerland ..................... Jan. 1 1,012,142 1, 168, 891 1,347, 68.5 
United Kingdom ............... Jan. 1 11,876, 032 34,437,312 11,147,584 
United States ............. : ..... Jan. 1 3,8&5, 974 4,736,488 5,968, 1>33 
Other countries ....... ........... -----· •··- 3,200,012 2, 454,058 2,514,950 

Total ..................... -. -...... - 48,118,352 70,280, 4<0 52,357,226 

a Preliminary. 
b After 1905 the figures relate to British South Africa. 
c Not lucluding free ports prior to Mar. 1, 1906. 

190G. 

Pounds. 
1, 412, 5(i0 
1,346,363 
5,431,355 

307,21G 
6!!9, 030 
657,888 

1,297,861 
4, 3S(i, 095 
4,865,3&0 
3,497, 750 
1,452, 2<0 
1,275,477 
1,087,540 

2:,, 700, 992 
7,849,548 
4,107,343 

u.5,377,2<7 

H'holesale prices of hops per pound, 1895-1908. 

New York. Cincinnati. Ch.ice.go. 

Choice Pacific 
Date. State. Choice. coast, good 

to choice. a 

Low. IIigh. Low. High. Low. lligb. 

--
Cent.s. Cents. Cents. Cents. Cents. Cent.s. 

1895 ........ 6:1 11 6 11 5 11 
1890 ....... . 7 15 6 15 4 14 
1897 ........ 7 18 8 18 0 17 
1898 ........ 11 20 11 20 5 19¼ 
1899 ........ 12 18 13 19 7 18 
1900 •....... 124 21 10 18 6¼ 18 
1901. ....... 13 20 13i 17 fa 12½ 19 
1902 ........ 14 38 14¼ 30 12½ 31 
1903 ........ 20~ 37 24 29~ 19 31 
190-L ....... 32 41 28 37 28½ 37 

1905. 
January .... 3·1 37 33 33 30 34 
February .. . 30 36 31~ 31¼ 26 30 
March ...... 27 31 30 30 26 30 
April ....... 27 29 29 29 26 29 
May ........ 27 29 29 29 20 28 
June ........ 26 29 28 28 21 25 
July ........ 25 27 2! 24 20 2·1 
August ..... 22 26 22 22 18 23 
September .. 20 23 18¼ 18~ 15 18 
October .... 19 23 17 17 10 15 
November .. 13 22 14¼ 14½ 12 15 
December .. 10 21 13:1 13¼ 10 14 

1906. 
January .... 15 19 13 14} 12 14 
February ... 14 17 13 14~ 10 14 
March ...... 13 16 12 14 9 14 
A prll ....... 12 15 12 17 10 17 
May ........ 11 15 12 15 9 15 
June ........ l l I -l 12 15 9 14 
July ........ 12 17 12 17} 10 17 

a Common to choice, 1895 to 1903. 
b Prime. 

New York. Clncinnatl. 

Choice Date. ftate. C'bolcc. 

Low. High. Low. Iligh. 

1906. Cents. Cents. Cents. Cents. 
August ..... 15 17 17 18 
September. 15 17 14 18 
O~tober .... 22 25 17 18 
November .. 23 25 17} 18½ 
December .• 21 24 17:1 18¼ 

(b) 
1907. 

January .•.. 21 23 16~ .. -. -. 
February ... 21 23 16½ ... .. . 
Marcb ...... 21 23 1-1 ~ ...... 
April ....... 15 20 13 ...... 
May ........ 15 16 13 ...... 
June ........ 15 1 (j 14 . -.... 
July ........ 15 16 13} - .. - -. 
August ..... 14 16 12~ .. ----
September. 12 15 12 ---... -
Ootobcr .... 12 18 12 ..... .. 
November .. 16 18 12 ... -.. 
December.. 16 17 12 ... -.. 

190S. 
January .... 15 16 10 . ---.. 
February ... 13 16 9½ . .. ---
March ...... 11 14 9 ... ----
April. ...... l l 12 8½ .... -. -
May ........ 11 12 8½ . -.... -
June ........ 9 12 8¼ . -.... 
July ........ 7 11 8½ ...... 
Augm,t ..... 6 8 8 . ----. 
September. 6 7 8 ....... 
October .... 13 14 12 ...... 
November .. 13 14 11 -. -... 
December .. 12 14 11 .. -... 

c Prime to choicc-. 
a Paci fie coast, good to choice. 
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1907. 

Pounds. 
1,412,;,GO 
ti 773, CO'.? 

5,577,912 
470,736 

1,223, -!78 
1>88, 672 

1,293,011 
a 4, 29b, 572 

6,666,330 
3,372,9.'ii 

a 1, 300, OGl 
1,488,832 
1,421,.54 0 

8 
6 

21,902, 04 
7, ](i3. 35 

89 aJ,520, 2 

C2, <73, 971 

Chica:;o. 

Pacific 
coast, good 
to choice. 

LO\\. High, 

-· 
Ce11ts. Cents. 

12 18 
12 22 
14 18 
13 18 
12 18 

( c) 

12 18 
12 17 
10 15 

8 12 
10 13 
8 12 
7 11 
6 9 

10 13 
9 13 
8 12 
8 11 

(d) 

8 11 
6 10 
6 9 
6 8 
6 10 
6 10 
5 9 
5 8 
9 11 
9 11 
9 11 
9 11 
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SUGAR. 

Sugar production of countries named, 1904-5 to 1908-9. 

(European beet sugar, as estimated by Licht; Unit~d States beet sugar, from reports of Department ot 
Agricultur e on the Progress of the Deet-Sugar Industry in the United States; production of British 
India throughout, and of Formosa and Natal prior to 1905-6, from official statistics; other data, from 
Willett & Gray. The estimates or Willett & Gray do!lot include the production of China and some other 
less important sugar-producing ccu!ltries.1 

Country. 1904-5. 1905-6. 19~7. 1907-8. 1908-9. 

CANE SUGAR. 

NORTH AMERICA. 

United States: 
Contiguous- Tons.a Tona.a Tons.a Ton.,. a Tons. a. 

LoutSiana .................... 355,531 330,000 230,000 335,000 350,000 Texas ....................... 15,000 12,000 13,000 12,000 15,000 Noncontiguous-
Hawaii. ..................... 380,576 383,225 392,871 46J,288 465,000 Porto Rico .................. 145,000 213,000 210,000 200,000 215,000 

Total United States (ex-
cept Philippine Islands). 896,107 938,225 845,Sil 1,012,288 1,045,000 

Central America: 
Costa Rica . .................. 2,305 1,377 2,365 2,415 2, ri00 
Guatemala .................. 7,&lO 6,795 7,469 i,178 7,500 
Nicaragua ................... 4,235 4,400 3,905 4,175 4,500 
Salvador ..................... 5,688 5, 9-14 6,008 5,490 6,500 

Mexico .. ........................ 107,008 107,529 119,496 123,28-5 12.'i 000 ,vest Indies: 
, 

British-
Antigua and St. Kitts ... 24,000 24,000 28,319 20,000 24,l'GO 
Barbados b • ••••••••••••• 41,600 49,864 32,950 29,340 30,000 
Jamaica b •• •••••••••••••• 11,251 12,523 13, Oil 10, 718 4,500 
Trinidad b • • ••• •••••••••• 31,000 56,455 45,631 41,626 4.5, 000 

Cuba ............... . ........ 1,163,258 1, 178, 749 1,427,673 961,958 1,350,0CO 
Danish-St. Croix ........... 11,000 13,000 13,000 13,000 H,000 
French-

G uadeloupo ............. 36,000 36,000 ~.960 37,500 3Q,GCO M t· . b 29,986 42,231 36, 76 I 35, 9-13 35.000 ar m1que ............. 
Haiti and Santo Domingo ... 4i, 000 55,090 60,000 50,000 60,000 
Lesser Antilles ............... lJ, 000 13,000 5,662 5,000 c,noo 

Total North .America ...... 2,431,008 2,545,182 2,688,041 I 2,359,91G 2,798,500 

SOUTH AMERICA. 

Argentina ....................... 128,lOt 137,308 116,287 109,445 150,000 
Brazil ........................... 195,000 275,000 215,000 180,000 280,000 
British Guiana b •• •. •. ••••••••••. 101,278 121,693 120,334 99,737 125.000 
Dutch Guiana ......... ....... ... 13,000 13,000 13,000 13,000 14,000 
Peru .......•.......... ......... . . 150,000 150,000 161,156 135,336 150,000 
Venezuela . ......... ..... ....... . 3,000 3,000 3,000 3,000 3,000 

. 
Total South America ...... 590,382 100,001 l 628,7i7 5-10, 518 -?? 000 I.,,.,,,, 

EUROPE, 

Spain ............................ 18,592 15,722 16,400 11,000 22,000 

ASIA.. 

British India c ••••• .••..•.•••.•.. 2,169,000 1,725,500 2,205,300 2, o.;.i, ;oo 1,811.800 
}~ormosa ......................... 48,897 6'1,190 81,448 68,450 80, 000 
Java ..................... ........ 1,008, 900 990,994 1,011.546' 1,156, ·H7 1, I!)(), 000 
Philippine Islands ..........•.... 106, 8i5 145,525 HS, 500 150,000 150,000 

Total Asia ....... ... ....... 3,333,672 2. 926,209 I 3, 443, 79-1 I 3,-129,627 3,261,800 

a Tons of 2,240 pounds, except-beet sugar in Europe, which is shown in metric tons of 2,204.622 pounds. 
b Exports. 
cOllicial estimates for such parts of British India as return statistics of production. 
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Sugar production of countries named, 1904-5 to 1908-9-Continued. 

Country. 

CANE SUGAR-Continued. 

AFRlCA. 

Egypt ...........•............... 
:Mauritius ....................... . 
Natal. .......................... . 
Reunion..................... . .. 

Total Africa .............. . 

OCEA..'f!A. 
Australia: 

1904-5. 

Ton.~. 
60,000 

142,101 
19,239 
30,000 

251,340 

Queensland.................. 147,688 
New South \Vales........... 21,525 

F1i10............................ 47,000 

1905-6. 

Tons. 
65,000 

188,364 
26,603 
38,000 

317,967 

1900-7. 

Tons. 
42,195 

220,000 
27, 130 
37,500 

3:26,825 

1907-8. 

Tons. 
40,000 

170,000 
35,000 
35,000 

280,000 

1908-9. 

Tons. 
45,000 

190,000 
35,000 
37,000 

307,000 

li0,000 182,000 188,307 151,554 
20,000 24,000 23,418 15,000 
40,000 43,000 69,000 65,000 

1------1------ 1------1-- ----•·-----
Total Oceania. . . . . . . . . . . . . 216, 213 

l=====I 
Total cane-sugar produc-

tion .................... . 6,841,207 
I=====: 

BEET SUGAR 

NORTII AllERJCA. 

United States................... 216,173 
Canada.. . . . . . . . . . . . . . . . . . . . . . . . . 8, 034 

Total North ,\merica ...... •---2-24- ,-2-07-1 

EUROPE. 

230,000 249,000 280,725 231,554 

6,735,081 

279,393 
11,419 

290,812 

7, 352,840 

431,796 
11,367 

443,163 

6,901,7S6 

413,954 
7,943 

421, 897 

7,342,854 

380,254 
6,964 

387,218 

Austria-Hungary................ 889, 373 1,509,789 1,343,940 1,421, 657 1,400,000 
Belgium......................... 176,466 328, 7i0 282,804 232,352 255,0CO 
France.......................... 622,422 1,089,68-l 756,094 727,712 800,000 
Germany........................ 1,598, 164 2,418,156 2, 239, 179 2, 129, 597 2, C60, 000 
Netherlands..................... 136, 551 207, 189 !RI,~ 17 175,184 212,000 
Russia....... . ................... 953,626 968,500 1,440,130 1,410,000 1,275, 000 
Other countries.................. 332,098 410,255 467,244 462, 772 500,000 

1------:------1------1:------:------
Total Europe .............. 4, 708, 700 I 6,932,343 6,710,808 6,562,274 j 6,502, 000 

!====<=====:=====!=====:===== 
Total beet-sugar produc-

tion .................... . 4,932,907 7,223, 155 7,153,971 6,984, 171 6,889,218 

Total cane and beet sugar .. 11, 774,1141 13,958,236 14,506, Sll 13,885,957 14,232,072 

a Exports. 

, 
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Sugar-beet acreage and beet-sugar production in the United States, 1901 to 1908. 

(From reports of Department of Agriculture on Progress of the Beet-Sugar Industry in the United States.) 

-
Facto- Average 

Average .Aver-extrnc- Aver- Aver-
ries Area har- yfo~d. of Beets Sugar 1nan- tion of age age age 

State and year. in op- vested. beets worked. sugar sugar purity length 
era- per ufacturea. based on in coeffi- of cam-
tion. acre. weight of beets. cien t of paign. 

beets . beets.a 

. 
1908. Acres. Tom.b Tons.b Pounds. Per cent. P. cent. P. cenl. Darµ. 

California ....... 8 62,302 JO. 38 647,085 179,780,000 13. 1-9 17.60 83. 2 88 
Colorado ....... 15 119,475 9.28 1.108,961 244,560,000 11.03 13. 65 81. 8 78 
Idaho .......... 4 20,989 9.80 205,657 52,300,000 12. 72 1.5.84 86.9 78 
Michigan ....... 16 81, Oi3 7. 54 011, 295 170,598,000 13.95 17. 11 84.8 61 
Utah ........... 5 31, 152 12.81 399.218 93,390.000 11. 70 14. 10 84.l 127 
Wisconsin ...... 4 14,700 9.37 137,800 36, 640,000 13.30 lli. i2 84.5 71 
States having 

but a single 
factory each:c 

Illinois ..... 
Iowa ....... 
Kansas ..... 
Minnesota .. 
. Montana .... 10 35,222 8.65 304,875 74,500,000 12.22 15. 22 82.0 54 Nebraska ... 
New York .. 
Ohio ....... 
Oregon ..... 
\Vashington 

Totals and 
aver-
agesd ... 62 364,913 0.36 3,414,891 851.768,000 12. 47 15. 74 83. 5 74 

19!>7 ............ 63 370,984 10. 16 3,767,871 927,256, 430 12.30 )5. 8 83.11 89 
1906 ............ 63 376,074 11.26 4,236, 112 967,224,000 11.42 14. 0 82.2 105 
1905 .... . . ...... 52 307,364 S.67 2,665,913 625.841,228 11. 74 15.3 83.0 77 
1904 ............ 48 197,784 10. 47 2,071,539 484.226,430 11.69 15. 3 83.1 78 
1903 ............ 49 ?42,576 8.56 2,076,494 481,209,087 11. 59 t 15. l (/) 75 
1902 .... ........ 41 g 216. 400 8.76 l, 895, 8L2 436, 811,685 ]}. 52 t}4. 6 t83, 3 94 
1901 ............ 36 175,083 9.63 J, 685,689 369. 211, 733 10. 95 14. 8 82.2 88 

a By purity coefficient is meant the percentaga of sugar in tho total solids of the substance tested, whether 
i t l)C beets, juice, or sugar. In this table it represents the average percentage of sugar in the total solids of 
the l1eels as determined by tests made at the factories. 

b Tons of 2,000 pounds each. 
c Grouped together to avoid giving tmhliclty to dala relating to individual factories. 
d Tb.e average yield of beets per acre Is found by dividing the total beets worked by the total acreage 

harvested: the average extraction of sugar by diYldlng the total sugar produced hy the total beets worked; 
tho averae:econtents or sugar, coefficients of purity, and length of campaign by adding the figures reported 
by the different factories and dividing by the number of reporting factories. 

eThese averages are not based on data for all tho factories, as some of them failed to report results of 
tests, but it Is believed tbat they fairly represent tbe character of tbe total beet crops. 

IN o data reported. 
g Based on reports from 27 factories and careful estimates for 14 others . 

... 

• 
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Production of sugar in the United States and its possessions, 1839-40 to 1908-9. 

[Census data, as far as availablo, are given in italics. Census of 1840 did not separate cane and maple 
sugar; statistics here given for'' Other Southern States" represent production of all sugar ln South Caro
lina, Georgia, Florida, Tennessee, Alabama, and Mississippi. Censuses of 1850 and 1860 give returns in 
"Hogsheads of 1,000 pounds" and Censuses of 1870 and 1880 in ''Hogsheads;" these returns were con
verted into pounds in Census Abstract of 1890 at rate of 1,200 pounds to the hogshead and in Census of 1900 
at rate of 1,000 pounds. Beet-sugar production for 1897-98 from Special Report of Department of Agri
culture; for 1901-2 and later years from Progress of the Beet-Sugar Industry in the United States; for 
other years from Willett & Gray. Production of cane sugar in Louisiana beginning with 1905-6, and 
in Texas beginning with 1903--4, from Willett & Gray; earlier statistics for Louisiana and other Southern 
States from Bouchereau, in part taken directly from his reports and in part Crom the Statistical Abstract. 
Porto Rican production of cane sugar for 1854-55 to 1834--85 from Rueb & Co.; for later years from \.Villett 
& Gray. Statistics for Hawaii, 1874-75 to 1880-Sl, represent CA'J)Orts, from Bureau of Statistics Bui. 30; 
for 1681-82 to 1884-85 from Rueb & Co.; for later years from \Villett & Gray. Statistics for Philippine 
Islands for 1854-55 to 1857-58, 1859-00 to 1866-67, 1872-73 to 1894-95 represent exports as officially returned, 
taken from the Census of the Philip(>ine Is:ands, 1903; for 1858-59, 1867-68 to 1871-72 fro:n Foreign Markets 
Bui. 14, representing commercial estimates of exports; subsequently from ,vmett & Gray, the statistics for 
1895-96 to 1903-4 representing e~'J)Orts, later years, production. Tons of 2,240 pounds are used throughout.] 

Cane sugar. 

Year. Beet Total. 
sugar. Other 

Louisiana. Southern Porto Ilawaii. Philippino 
States. Rico. Islancls. 

Long tons. Long tons. Long tons. Long tons. Long t-0r..s. LonJ tons. Long tons. 
1839-40 (Census) .. -... -----... 5S,5j8 40s . -. -... --. -- ------------ .. --- - - - -.. - -. -. -... - - - -

Ilogshea s. Hogsheads. 
184,9-50 ( Cen,StJ,S) . . ..... -.. - . -. £!!6,001 £1,57/J -.. -.. -.. -. - ------------ ------------ ......... ---

Long tons. Long tons. 
1854-55 ........... -... --.. ---. 171,976 13,169 58,377 -. - . - . - . - -.. ZS, OC8 '.!iS,530 
1855-56 .......... . . ---.. -. - ... 113,647 9,82L 82,000 . ... - . - ..... 47,397 252,865 
1856-57 . .......... ----.. -.. --- 36,327 2,673 85,000 . - - ... - . - . -. 3(i, 01,;6 lC0,066 
1857-58 ........... - ... - .. -. - .. 137,351 G,385 69,444 . - - . - - - . - ... 26,858 240,038 
1858-59 .......... . . - -.. - . -. - - - 185,177 8,169 58,COO - ... - .. - - ... 50,095 301,441 
1859-60 ........... ... - ---. -.. - 113,891 5,149 57,000 - - .... - .. --- 49,013 2'.!5, 053 

Hog8heads. Ilogsheads. 
. ........... I. ........... 185~-60 (Census) .. ------------ £21, 7f6 9,256 ...... -..... . -....... --. 

l ,O'Tl{J I on$. Long ton.,. 
1800-61 ........... .. ---... -....... - 118,332 4,313 67,000 - - - ... - . - - .. 4.5,316 234,961 
1861-62 ..••....... ... --..... ---- 235,858 5,138 68,000 ·----------- C0,957 3G0,953 
1862-63 .•......... -·-········· 43,232 2,768 63,000 ------------ 51,240 ICO, 240 
1863-04 ........... 

, 37,723 250 61,590 44,325 144,288 -- . - - - . - -- . -
1864--05 ...... . ... . 4,821 179 63,375 ------······ 46,092 114,807 

1865--00 ........... 8, 88•1 348 64,417 -.... -... -. - <0,036 114,685 
1866-67 •.......... 19,152 3,348 68,229 .. -. ---..... 55,195 146,324 
1867-68 ........... 18,482 4,518 73,936 ..... -... -. - 74,081 171,416 
1868-69 ........... > <t400 42,434 2,567 81,500 ... --.... --. (;8,818 195,719 
1869-70 . .......... 44,399 2,402 102,110 --... -... -.. 78,214 227,525 

186J-70 ( Ccns-us) .. 
Hogsheads. Hogsheads. 

80,706 6,SS7 . -.. -... -... . -- - - - ----- - ------------ ... -. -----. --
Long tons. Long t-Oru. 

1870-71 ....... .... 75,392 4,208 103,304 - - - -... - --.. 87,465 270,769 
1871-72 ..... .. .... 65,583 4,217 89,559 - - . -.. -.... - 95,526 255,285 
1872-73 ........... 500 55,958 4,235 87,639 ...... - .... - 83,865 232,197 
1873-74 .......... . 700 46,090 2,410 71,755 . -.. -..... -- 99,770 220,725 
1874-75 ........... 

l l 
60,047 3,454 72,128 11,197 126,089 2n,015 

1875-76 . .......... blOO 72,954 4,046 70,016 11,639 128,485 287,240 
1876-77 ........... 85,122 3,8i9 62,340 11,418 121,052 283,911 
1877-iS ........... 65,671 5,330 84,347 17,157 120,096 292,701 
1878-79 .. . ........ 200 106,910 5,090 76,411 21,881 129,777 340,272 
1879-80 ..•........ 1,200 88,822 3,980 57,057 28,386 178,329 357,774 

1879-80 (Census) .. 
Hogsheads. Hogsheads. 

--... ---. --- 171,706 7,166 . ----..... -- -. -. -- . -. -- - ..... --. -. -- ........ ---.. 
Long tons. Longt-Om. 

1880-81. .......... 500 121,867 5,500 61, 715 41,870 205,608 436,960 
1881-82 ........... } b500 { 71,373 6,000 80,066 60,972 148,047 355,958 
1882-83 ........... 135,297 7,000 77,632 51, 705 193,726 465,860 
1883-8,1 .......... . 535 128,443 6,800 98,665 63,948 120,199 418,590 
168-1-85 ........... 953 94,376 6,500 70,000 76,196 200,997 449,322 

1885-86 .. . ........ 600 127,958 7,200 64,000 96,500 182,019 478,277 
1886-87 ........... 800 80,859 4,535 86,000 95,000 169,040 436,234 
1887-88 ........... 255 157,971 9,843 00,000 100,000 158, 4-15 486,514 
1888-89 . . ......... 1,861 144,878 9,031 02,000 120,000 224,861 562,631 
1889-90. . . . . . . . . . . 2,203 128, 34·1 8,159 55,000 120, 000 142,554 456,260 
1889-90 Census .......••..... lS0 IJ 089 . -.. --. ---. - ..... --- ---- --...... -. --. . . ( ) ,4 4, 

a Mean annual production; quantity varied from year to year between 300 nnd 500 tons. 
b Production uncertain; not exceeding quantity stated. 
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Production of sugar in the United StatPs and its possessi.ons, 1839-40 to 1908-9-Con. 

Cane sugar. 

Year Beet 
Total. sugar. Other 

Louisiana. Porto Pbllip~ine Southern Hawaii. 
States. Rico. Islan s. 

1890-91 •••••.•.... 
Long tom. Long tons. L<>ng tom. Long tons. Long tons. Long tons. Long t0n8. 

3,459 215,844 6,107 50,000 125,000 136,035 536,445 
1891-92 .••.•...•.. 5,356 160,937 4,500 70,000 115,598 248,806 605,197 
1892-93 ••.•••..•.. 12,018 217,525 5,000 50,000 140,000 257,392 681,935 
1893-9-1 ••..•.•.•. . 19,950 265,836 6,854 60,000 136,689 207,319 696,648 
1894-95 •••.•..•.•. 20,092 317,334 8,288 52,500 131,698 336,076 865,988 
1S95-9G ••.•••..•• . 29,220 237,721 4,973 50,000 201,632 230,000 753,546 

1896-97 •••••••.•.. 37,536 282,009 5,570 58,000 224,218 202,000 809,333 
1897-98 .••.•...... 40,398 310, 447 5,737 54,000 204,833 178,000 793,415 
1898- 99 ••..•...... 32,471 245,512 3,442 53,826 252,507 93,000 660 758 1 1898-99 (Census) .. ............. £48,658 a5, 286 . ............ . .............. . .......... - . -... - . -.... 
1899-1900 .•.•..... 72,944 147,164 2,027 35,000 258,521 62,785 578,441 
1899-1[)()() ( Census) 72,972 11,£, 485 1,610 ............. t4,2,008 . ............. - . -.......... 
1900-1901 ..•...... 76,859 275,579 2,891 80,000 321,461 55,400 812,190 
1901- 2 .•.•..•..... 164,627 321, 676 3,614 85,000 317,509 78,637 9il, 263 
1902-3 .•......•... 195,005 329, 2'27 3, m 85,000 391,062 90,000 1,094,016 
1902 ( Ce11S1U) ..•.. ........... -. -.............. .. . ---........ . . . . . - .. --.... 177,371 
1903-4 ..•......... 

190~5 .........••. 
1904-5 ( CtMU$) •.. 
1905-6 ••......... . 
1906-7 ... ········· 
1907-8 .••......... 
1908-9 .•.. .... .... 

Country. 

Austria-Hungary ...... 
Arfientina ............. 
Be gium .............. 
Brazil. ................ 
British Guiana ....... 
British India .......... 
China ................. 
Cuba .................. 
Dutch Eost I ndies .... 
Egypt ........... ..... 
Formosa .............. 
Franco ................ 
Germany d •..•..•.•... 
Mauritius ............. 
Netherlands ........... 
Porn ............ ...... 
Philippine Islands .... 
Reunion ...•.......... 
Russia ................ 
Trinidad an(,) Tobago .. 
Other countries ....... 

'rota!. .......... 

214,825 228,477 019, 800 130,000 
. . --........ - ·-·--·-----· 

328,103 84,000 1,005,205 

216,173 355,531 al5,000 145,000 380,576 106,875 1,219,155 
£28,715 . ................ -.............. - .. . ... --- ........ .. ...... -..... - ................. -. . ...... -....... 
279,393 330,000 a 12,000 213,000 383,225 145,525 1,363,143 
431,790 230,000 a 13,000 210,000 392,671 145,500 1,423,167 
413,954 335,000 a 12,000 200,000 465,288 150,000 1,576,242 
380,254 350,000 a 15,000 215,000 465,000 150,000 1,575,254 

a Texas. 

I nternational trade in sugar, 1908-1907.a 

EXPORTS. 

Year 
begin-
ning-

1903. 1904. 1905. 1906. 1907. 

P01J,nda. P01J,nd s. Pounds. Pounds. Pounds. 
Jan. 1 1,564, 437,691 1,125,102,823 I, 265,791,878 1, 631, 945, 421 bl , 605, 043, OS0 
Jan. 1 60,888,231 40,368,833 4,847,964 233,090 140,653 
Jan. 1 257, 180, G95 406,944,665 304,193,682 462,976,753 3Sl,O'f.'.983 
Jan. 1 48,256,967 17,331,526 83,216,786 7,278,992 28,346,293 
Apr. 1 282,125,760 239,043,840 261,072, 000 257,490,240 225,6.50,880 
Jan. 1 52,935,904 50,817,088 60,302, i04 46,609,920 46,563,376 
Jan. 1 39,890,000 48,787,467 69, 2?..8, 800 59,815,600 47,729,733 
Jan. 1 2,118,279,646 2,459,166, 945 2, 412,915,391 2,643,700, 975 b2, 881, 7GO, 000 
Jan. 1 1,907,867,945 2,318,243,282 2,314,655,08.5 2,197,208,868 '2,197,208,868 
Jan. 1 86,469,803 50,620,531 67, S-21, 106 10, 49.5, 854. 9,206, 6'>..8 
Jan. 1 54,128,545 79,518,816 93,930,689! l47,263,9i01 124,809,731 
Jan. 1 469,129,814 636, 360, 461 658,062, 149 617,793,487 b i04, 731,673 
Jan. 1 2,249, 141, 034 1,720,574,091 1,630,803,746. 2,6il,S5.5,69S

1 
2,009,737,163 

Jan. 1 375,505, 049 435, 9').,3, 559 361,9in,506j 410,919,376, 431,5.J?,424 
Jan. 1 287, 238, 939 403,476,558 215,001,603 3GO, 0.50, 106 299, 9il, 06.3 
Jan. 1 281,482,880 290,916, 85.3 295, 935, S05 301,435, i77 c301, 43S. 777 
Jan. 1 188,114,307 191,917,567 239,196,273 285,393,647 2~. 006, 295 
Jan. 1 107 I 862, 584 80,432,029 41,433,135 80,424,062 C80, 424, 062 
Jan. 1 540,418,988 398, 8S 4, 898 220, 92.5, 07 4 214,041. 3GO b 244, l.'iS, 641 
Apr. 1 90,460,944 106,573, 936 81,li9,056 100,809,856 201. 3ti.'l, 2i2 

...... - ...... 59.5,803,000 537,578, 000 948, 358, 615 1,093,894,i58 b 932 469 513 I I 

... ..... -. -.. 11,663,618, 726111, 638,553, 768i11, 6J6, 859, 137 13,601.658, 410 13, OSS, 417,108 

a See "G 8Deral note," p. 605. 
b Preliminary. 
cYear prePeding. 
cl Not including free ports prior to Mar. 1, 1906. 
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International trade in sugar, 1903-1907-Continued. 

IMPORTS. 

Year 
Country. begin-

Ding-
1903. 1904. 1905. I 1906. 1907. 

Pounds. Pounds. Pounds. POVtTlds. Pounds. 
Australia .............. Jan. 1 205, 026, 640 85,198,624 55,923,056 94,026, 128 13,815,312 
British Indir. .......... Jan. 1 607,099,024 776, 046, 880 666,139,936 1, 222, 706, 352 1,073,977,072 
Canada ............... Jan. 1 367,259,074 390,334, 614 388, 668, 153 461, 635, 652 444,983,523 
CaP.e of Good Hope a ... Jan. 1 104,629, 01~ 101, 468, 941 82,805,094 112,856, 109 106, 466, 060 
Chile .................. Jan. 1 115, 467, 95 124, 139, 619 75,610,563 118,266,828 124, 648, 777 
China ................. Jan. 1 435,711,467 509, 959, 200 626, 433, 333 872, 765, 600 782,549, 467 
Denmark ....•........ Jan. 1 77,374,516 82,865,127 76,080, 072 45,254,827 63,083,219 
Egypt .. . ............. Jan. 1 16,920,099 45,843,510 86,880,895 76,321,099 54,872, (i20 
Finland ............... Jan. 1 72,691,465 71,263,531 73,772,007 83,322,752 87,648,875 
France ................ Jan. l 288,073,883 li9, 849, 557 179, 460, 755 222,562, 321 b 235, 292, 692 
Italy .................. Jan. l 14,477,532 4,928,873 11,251, 729 31,832,317 b 52,332,876 
Japan ................. Jan. 1 523,131,067 547,300,400 289, 129, 733 504,816, 933 439,518, 000 
Netherlands ........... Jan. 1 203, 061, 092 208, 329, 129 167,742, 700 121,994,196 196, 542, 7 46 
New Zealand .......... Jan. 1 88,197,686 91,841,944 89,439,230 93,329,376 118,135,248 
Norway ............... Jan. 1 83,524,155 76,703,054 77,993,596 80,364,138 87,092,424 
Persia. . •............... Mar. 21 179, 412,238 154, 815, 921 154,217,415 209, 477, 168 C 209, 477, 168 
Portugal .............. Jan. l 68, 765, 610 72,490,231 70,011,389 72,092,109 C 72, 092, 109 
Singapore ............. Jan. 1 10'2, 369,867 114,407,600 117 I 958, 267 134,471 066 c134,471,06G 
Switzerland ........... Jan. 1 192,015, 742 175, 444, 701 192,011,994 187, 653; 456 205,561,900 

Jan. 1 
i~l~ed Klngdom~ ~:::: d273, 612,821' d 273,612,826 d 273,612,826 302, 621, 963 C 302, 621, 963 

Jan. 1 3,099,985,504 3, 409,501, 648 3,099,697,648 3,420,610, 976 3,535, 722, 624 
3,872,221,493 Unit-od States ..•...... Jan. 1 3,328,873,478 4, 137, 696, 178 3,737,336,660 3,873,665,661 

Uruguay .............. July 1 39,934,265 49,814,318 33,838,445 47,969,665 C 47, 969, 665 
Other countries ....... ---------- 361,216,365 383, 920, 681 584,221, 838 442, 395, 418 b 543, 890, 021 

Total ........... . . . . . . . . • . 10,848,830, 602 12,067, 777, 107 11,210,137,334 12,833, 018, 110,12, 794, 976, 920 

a British South Africa after 1905. 
b Preliminary. 

c Year preceding. 
d Imports for 1899. 

TEA. 

International trade in tea, 1903-1907.a 
EXPORTS 

Year 
Country. begin-

ning-
1903. 1904. 1005. 

Pounds. Pounds. Pounds. 
British India ......... ...... Jan. 1 206,366,075 213,645,718 210,784,504 
Cey Ion ...................... Jan. 1 149,227,236 157,929,342 170,183,558 
China ....................... Jan. 1 223,670,667 193,409,867 182,573,067 
Dutch East Indies .......... Jan. 1 21,333,166 26,011,407 26,143,823 
Formosa· .................... Jan. 1 23,949,974 21,735,627 23,779,051 
J apa.o ....................... Jan. 1 47,858,393 47,108,802 38,565,730 
Singapore ................... Jan. 1 1,955,067 2,752,933 2,411,600 
0 ther countries ..... ........ .............. 4,692,000 5,428,000 7,721,353 

Total ................. .............. 679,052,5781668,111,6961662, 162,686 

IMPORTS. 

Argentina .....•............ 1 Jan. 1 1,798,310 2,418,217 2,314,238 
Australia ................... Jan. 1 24,716,426 28,688,974 28,353,903 
Austria-Hungary ........... Jan. 1 2,364,457 2,662,742 2,755,998 
British India ............... Jan. 1 6,013,626 6,584,103 6,669,868 
Canada. . . . . . . . . . . . . . . . . . . . . Jan. 1 27,474,789 29,817,058 2:3,876,200 
Ca~e or Goo<! Hoped ........ ' Jan. 1 3,793,311 3,322,815 3,254,298 
Chile. . . . . . . . . . . . . . . . . . . . . . . Jan. 1 1,977,766 1,760,302 2,496,479 
Dutch East Indies .......... 

1 

Jan. 1 4,458,883 4,044,820 4,962,110 
France ......... :...... ...... Jan. 1 2,249,722 2,446,200 2,348,152 
French Indo-Chma ......... 

1 
Jan. 1 2,947,659 3,436,080 2,314,783 

Germany e.................. Jan. 1 6,805,889 7,168,7C9 6,900,908 
Netherlands ................ Jan. 1 7,926,262 8,794,208 9,090,607 
New Zealand ............... Jan. 1 5,232,7:.!l 5,225,008 5,898,391 
Persia ...................... Mar. 1 6,922,170 5,784,277 6,997,776 
Russia ...................... Jan. 1 132,670,193 121,648,892 117,506,248 
Sin~apore ................... Jan. 1 4,243,467 4,602,533 4,760,800 
United Kingdom ........... Jan. 1 255,498,148 256,660,268 259,090,380 
United States ........ ....... Jan. 1 103,083,198 100,791,122 96,779,145 
Other countries ............. .......... - 15,889,000 10,989,000 32,326,198 

Total. ................ ... -...... 616,005,997 s11,846,648 I 018,696,482 

1906. 

Pounds. 
235,340,922 
170,527,126 
187,217,007 
26,516,239 
23,018,508 
39,636,497 
2,396,667 

29,172,988 

713,826,014 

2,875,363 
20,478,614 
2,859,615 
5,426,731 

26,476,892 
4,823,363 
2,904,127 
5,113,929 
2,519,330 
2,399,784 
8,675,188 
9,559,206 
6, 140,842 
5,410,358 

207,529,861 
4,992,267 

270, 123, 489 
89,437,757 
32,070,924 

718,817,640 

d British SouLh ACrica after 1905. 

1907. 

Pounds. 
233,231,921 
179,844,827 
214,683,333 
29,835,482 
22,975,068 
40,589,420 

b 2,396,667 
cs, 499,685 

729,056,403 

2,833,671 
35,174,162 

C 3,090,660 
5,065,738 

28,840,872 
4,613,177 
2,380,893 

b 5,113,929 
C 2,5471 000 
b 2,399,784 

8,680,920 
9,202,811 
6, 771, 169 

b 5,410,358 
Cl58,374,671 

b 4,992,267 
273,984,050 
99,117,343 

C37, 936,610 

C97,430,075 

a See '' General note," p. C05. 
b Year preceding. e Not including free ports prior to Mar. 1, 1906. 
c Preliminary. 
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Country. 

Brazil ................ 
British India ........ . 
Colombia b •••••.•• .• .. 
Costa Rica ........... . 
Dutch East Indies .... 
Guatemala ............ 
IIai ti ................. 
Jamaica .............. 
Mexico ..... _ ......... 
Netherlands .......... 
Nicaragua ............ 
Salvador .............. 
Singapore ....•........ 
United States •........ 
Venezuela ............ 
Other countries ....... 

COFFEE. 

In ternational trade in coffee, 1908-1907.a 

EXPORTS. 

Year 
begin-
ning-

1!)03. 1!>04. l!l05. 

P ounds. Pound3. r ounds. 

1:)00. 

I'ound.t. 
Jan. 1 1, 709,984, 1£2 1,326,027,795 1,431.343,492 1,847,367. 771 
Jan. 1 38,965,024 29.754,928 -n. 138, 720 ?Ii, f:84, 688 
Jan. 1 100,000, 000 130,000, 000 70,000.000 ,0.000,000 
Sept. 1 38.211,860 27,730,672 39,788,002 ; 0, 367, 0:32 
Jan. 1 116,334,830 77,168, 254 72,864,649 75,761,218 
Jan. 1 63, 1[0,500 71,653,700 82,241,067 r9,2S9,369 
Oct. 1 47,853,529 81,407,346 38,853,718 [9,824,869 
Apr. 1 8,966,832 5,781,440 9, 0·16, 464 6. 144, 432 
Jan. 1 39,430,873 40,268, 455 47,182,496 n.£68,983 
Jan. 1 181, 196,786 lfiG,468,567 148.74-i, 186 101.Cl7,580 
Jan. 1 18, 431,643 21,661,621 18. 171,515 -19.418,928 
July 1 58,097, 158 75,314, 003 75,532,268 72,655,523 
Jan. 1 15, 125, 067 10,638,667 7,813,067 7,8f,0, 533 
Jan. 1 33,677,870 25,568,821 21. 777,960 S2,821,342 
July 1 125,582, 423 86,9[0,323 94,370,089 !)9,200,810 

.... - . ---- 35,370,000 61, (il5, 000 79.005,551 60,085,421 

Total. • . . . . . . . . . . ......... 2,630,378,547 2,238,009,592 12,277,874,244 2,686,568,499 
I . 

IMPORTS. 

Argentina ............ Jan. 1 18,:02,858 16,931,049 18. f16. 812 20,229,490 
Austria-llungary ...... Jan. 1 104,200,357 108,701.092 107,lO•J,048 112,841,372 
Belgium .............. Jan. 1 51,859,42.5 154,337, 057 100,032,285 119,040,964 

8~t! ~: -~~~~- ~~~-~ ~:: Jan. 1 20,979.803 19, 448,Z90 21, 136, 170 26,862,060 
Jan. 1 17,218, 114 20,716,876 23,916,707 21,357,127 

Denmark .... _ ........ J an. 1 24,369,892 25,552,671 21.220,580 23,148,531 
EinJ)t ................ Jan. 1 13, 196,168 12,789,537 13,996,858 18,401,914 
Ftnland ............... Jan. 1 25,598,739 23,291,871 25,743,433 29,085,091 
France ..... . .......... Jan. 1 246,122.708 168,198, 472 200,594,621 215, 713, 162 
Germany / ....... ..... Jan. 1 403,070,820 398,486,529 398,491,379 411. 815,012 
I talb .................. Jan. 1 38,934.005 39,037,728 41. 2.'37, 279 45,046,159 
Net erlands .......... Jan. 1 259,525,128 193.836,257 206,246,193 21'5, 731, 280 
Nor way .............. Jan. l 27,996,473 23,699,731 2,. 311, 450 23,2.50.~ 
Russia ................ Jan. 1 21,320, 45.5 20,976,264 21,691,262 23,584,331 
Sin'1apore ........ .. ... Jan. 1 14,958. 400 9,174,666 7,784,667 8,524, 000 
Spam ................. Tao. 1 21 ,851,660 22,000,781 24,084,186 28,518,089 
Sweden ............... Jan. 1 68,349.071 00,623,344 66.417,080 77,507,951 
Switzerland ........... Jan. 1 23,671 , 026 22,562,322 20,9.38,680 24,885,994 
United ICingdom ...... Jan. 1 30,107,038 28,845,095 28,852.729 28,640,738 
United States ......... Jan. 1 974,238,424 1,112,709,546 893,889. 3.52 S.'i7. 013. 585 
Other countries ....... . --... -.. - 79,152, 000 48, 415,000 80,777.562 78,324,516 

1907. 

Pountk. 
2,076, 538, 004 

17,866,128 
70,000,000 
38, 195,076 

C 75,761,218 
99,740,000 

C 59,824, 869 
10,551,072 
29,980,000 

177,012,048 
C 19,418,928 
c72,655,523 

c7,860,533 
41,802.527 
99,200,810 

d 60,070,854 

2,956,477,590 

21, C25, 655 
d 31,905, 180 
250,282,012 
23,680,674 
23,250,864 
23,477,020 
14,976,566 
29, 007, 77,J 

d 223, 928, 700 
418,373,762 

d 47,356,824 
259,830.047 
28,838,5i2 

d 24,990. OJ8 
CS,524, 000 
24,944, !CO 
71,117, £00 
25,202,136 
29, 242,982 

040,247,312 
d 79,561,239 

7otal ..................... 
1
2,485,223,534 2,530,434,478 2,348,055,342 2,454.522,010 I 2,600,369,142 

a See'' General note," p. 605. 
b Estimated . 
o Year p receding. 

d Preliminary. 
e Imports of British South A!ricr. arter 190S. 
I Not including free ports prior.to Mar.!, 1906. 

' 
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STATISTI CS OF OIL CAKE AND OIL-CAI(E l\fEAL, 

OIL CA.KE .A.~D OIL-C.AKE 1fEAL. 

International trade in oil cake and oil-cal~e m.eal, 1903-1907.a 

EXPORTS. 

Year 
Country. l>\>gin-

ning-
1903. 1904. 1905. 1906. 

Poun<ls. Pounds. Pounds. Pounds. 
Argentina ....... . ..... Jan. 1 19,989,308 29,019,439 29,277,380 29,524,298 
Austria-Hungary ...... Jan. 1 88,614,781 92,352,938 77,134,433 78,843,897 
Belgium .............. Jan. 1 137,0G0,773 145,834, 609 160, 16.1, 061 176.470,002 
British India. ........ .. Jao. 1 132,f,27,584 161,975,264 180.575,696 105,207. 200 
Canada ............... Jao. 1 31,841,000 17,197,800 9,190,800 34,803,800 
China ................. Jan. 1 89,672,067 83,999,467 95,344, (l(j7 120,944.400 
Denmark ............. Jan. 1 8,682,295 4,417,928 5,676,571 3,101,969 
Egypt ................ Jan. 1 156,944,836 lf>O, 794, 106 147,961,001 164,142,926 
France ................ Jan. 1 314,693,035 351,628,964 339,529,390 323,4S2,202 
Gerrnany c • .. _ ....•.. _ Jan. 1 375,254,222 436,964,238 397,800,450 36L, 592,621 
Italy .................. Jan. 1 19,627.750 24,696,396 24, 425, 2?..8 12,617.052 
Netherlands ........... Jan. 1 136, 73~. 208 154,525,289 143,290,470 147,620,993 
Russia ................ Jan. 1 1,028,500,994 1,084, 3:31. 094 977,376, 790 1,155,869,540 
United Kingdom ...... Jan. 1 5.1, 14G, 240 48.462,400 57,830,080 58,524,480 
United States ......... Jan. 1 1, 6.30, 697,491 1,650,379,342 1,861,577,352 1,929,901,354 
Other countries ....... ... -.. -... 28,044,246 57,906,820 100,683,961 124.5-16,370 

Total ........... . . . . . . . . . . 
1
4, 252, 23G, 830 4, 494,486, 154 4,607,837,336 4,827, 193, 104 

IMPORTS. 

a\.ustria-IIungary ...... Jan. 1 21,750,580 27,340,840 26,469,794 24,769,590 
Belgiun1. ............. Jan. 1 421,696,899 445,202,134 448,216.564 510,213,GGS 
Canada ............... Jan. 1 3,551,000 2,671,500 3,606,600 1,889,700 
Denmark ............. Jan. 1 776,875,723 757,481,664 842,8i5,492 843,140,0-17 
Dutch East Indies .... Jao. 1 15,977,041 31,004,951 19,075,498 26,850,775 
Finland ............... Jan. 1 7,205,192 13,948,954 11,179,475 14,543,404 
Franre ................ Jan. l 279,980,299 292,0L5,079 323, 719,2.1'1 2:37,725,713 
Germany c ••••.• _ ••••. Jan. 1 1,108,355,853 1,231,409,255 1,285.529,859 1,325,622,674 
Italy .................. Jan. 1 9,645,2"21 6,525,902 5,209,963 7,851,541 
Japan ................. Jan. 1 78,582,800 82,023,067 110,074,533 134,060,451 
Netherlands ....... _. __ Jan. 1 476,967,295 495,921,130 510,951,427 564,097,473 
S wcden ............... Jan. 1 163, 93.1, 913 219,913, 68G 226,374,498 264,890,580 
United Kingdotn ..... _ Jan. 1 811,798,400 823,934,720 797,368.320 797,115,200 
Other countries ....... ....... - . - 25,778,496 54, 135, 136 153,440,166 143,088,371 

Total. .......... I .......... 4,202,098,712 4,483.528,018 4,764,001,423 4,895,859, 187 

705 

1!>07. 

Pounds. 
26,703,310 

b 92,060,385 
146, 626, 113 
127,575,168 
44,286,700 

132,974,800 
4,889,005 

145,538.121 
b 312,262,881 

396,195,045 
b IG, 882, 334 
206.333,847 

bl,100,032,001 
49,669,7Ci0 

1,959, 101,228 
b J38, 98!l, 712 

4,900,120,410 

I> .'35, 7 42, 434 
4j3, 941, 798 

4,290,000 
947,748,259 
d26,850, 775 

23,857,077 
b 247, 73ti, 240 

1,573,607,155 
b 10,575,792 
162.850,133 
639,972,913 
317,805.100 
731,057,600 

b lti2, 410,312 

5,308,445,588 

a Sile "General note," p. 605. 
b l'relin.\lnary. 

c Not including free ports prior to Mar. 1, 1906. 
dYear preceding. 

1-67663-YBK 1908,--445 
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FLAX. 

Flax crop of countries named, 1905-1907. 

Seed. Fiber. 
Country. 

1905. 1900. 1907. 1905. 1906. 1907. 

XORTIJ A.MERICA. 
Bushcu. Bushels. Busluls. Pounds. Pouniu. Pouniu. 

United Stales ........... 28,478,000 25,576,000 25,851,000 I ••••••.••••••••••...•••••••• . .. -- - - .... -.. 
Canada: I 

Manitoba ............. 337,000 283,000 317,000 ....... --..... ,.. . . . . . . .. . . . . . . . . ...... -....... 
Saskat.chewan ........ 411,000 733,000 1, 3ti5, 000 I 
.Alberta ............... 9,000 40,000 50,000 : : ::: : : : ::::::i: : :: : : ::: ::::: :: : :: :::: ::::: 

Totru Canada ..... 757,000 1,056,000 1,732,000 •••••••••••••• 1 •••••••••••••• , •••••••••••••• 

' 
150,000 I ··············1- ............. , .............. Mexico .................. 150,000 150,000 

I 
Total North I 

2-0, 782,000 I 'Z7, 733,000 ··············l.·············'·············· America ........ 
1 

29,385,000 

soum ~MERICA. I I 

23,303,000 32,509,000 I Argentina............... 29,133,000 - ....... - ..... ·-----·-·----- ------········ Uruguay................ 553., 000 424,000 863,000 .. -........ -.... ............... --------······ 
I 

Total South I 
America ........ 1 29, 686, 000 23,727,000133,372,000 ··············'····························· 
EUROPE. 

,A ustrla-Hungary: 
Austria ............•.. 1,370,000 1, 375/ 000 1,239,000 123,127,000 128, 141,000 102, 1 r,s, GOO 
Hungary proper ..•... 229,000 200,000 160,000 24,510,000 25,000,000 20, 000, 000 
Croatia-Slavonia ..... · 1 29,000 30,000 23,000 0, 653,000 10,000,000 8, 000,OJO 
.Bosnla-llerzegovina ... 3/000 4,000 3,000 1,428,000 1,479,000 1,000,0W 

Total A u s t r 1 a-
1 llungary ........ 1, G31,000 1,009,000 1,425,000 158,718,000 164, 620, ooo I 131,168,000 

Belginro. ............•... 2o0,000 294,000 300,000 25,.534, 000 26,843,000 27,000,000 
Bulgaria ........ - ....... 4,000 6,000 2,000 280,000 473,000 64,000 
Frauce . .. _ ... _ .......... 575,000 646,000 613,000 45,515,000 46,109,000 44, 046,000 
lreland ................. 

___ .., _________ 
.. --..... -. -- -. -- ...... -.. 24,353,000 26,935,000 2ti,0SO,OUO 

~~~h:r1ao<1s·: .-.·:::: :~:: : · · · · ..ia1: ooo · --.. --...... - ... -.. --. -.. 41,917,000 41,917,000 41,917,000 
365,000 392,000 18,440,000 21,947,000 2ti,318,000 

Ron.mania . . . . . . . . . . . . . . 335,000 571,000 159,000 2,905,000 6,978,000 5,018,000 

Russia : I 
Russia proper ......... 20,981,000 17,254,000 19,176,000 1,024,557,000 1,358,287,000 l 1,583,201,000 
Poland ... ........ ..... 819,000 911,000 925,000 47,420,000 69,524,000 70,000,000 
Nortb.em Caucasia .... 511,000 366,000 467,000 23,665,000 23,119,000 26,000,000 

Total Russia 
(European) ..... 22,311,000 18,531,000 20,568,000 1,095,642,000 1,450,930,000 1. 6,9, 201, roo 

Servia .................. . . -..... - ... . --- . -... ... ----· --- --·- 905,000 1, 543,ooo I 1,601,000 
Sweden ................. 33,000 30,000 22,000 2,003,000 1,795,000 1,425,000 

' Total Europe ..... 25,606,000 22,052,000 23,481,000 I, 416,221,000 1,700,090,000 1,983,847,000 
' 

ASIA. l 
British India, including 

such native States as 
report ................. 13,896,000 14,128,000 17,008,000 . - . - . --... .... -........ --. -. -.. --- ..... -.. 

Russia: 
21,001, ooo I Central .Asia .... .. .... 1,024,000 721,000 b545,000 26,914,000 27,000,000 

Siberia ................ 649.000 615,000 581,000 38,260,000 45,371,000 I 44,430,000 
Tra.nscaucasla ....... .. 195,000 108,000 150,000 12,834,000 8,833,000 10,000,000 

Total Russi a 
(.Asiatic) ........ 1,865,000 1,444,000 l, 276,000 78,008,000 81,811,000 81,430,000 

Total Asia ........ 15,764,000 1s, s12, ooo I 18,284, ooo 18, oos, ooo 1 81,811,000 81,430,000 
I 

AFIUCA. 

11,000 I .............. 1 .............. 1 ........ ..... . Algeria ...... ....... ..... 17,000 12,000 . 
Grand total ....... 100,458,000 1 ss, 150,000 1102, 882,000 1,494,229,000 11,871,001,000 12,06.5,277,000 

a Average, 1892- 1895. b Incomplete retums. 



STATISTICS OF ROSIN AND TURPENTINE, 

ROSIN. 

I nternational trade in rosin, 1908-1907.a 

EXPORTS. 

Country. 

Austria-Hungary .• ... 
Germany b •••••••••••. 
Netherlands .......... 
llnitt>d States ......... 
Other countries ....... 

Total ........... 

Argcn tina ......•...... 
,\ ustralia ............. 
Austria-llungary ..... 
Brazil. ................ 
'anada ............... C 

C 
C 

hilt> .................. 
u ba ................. 

Denmark ............. 
Finland ............... 

I 
J 

Gcrmany b •••••••••••• 
laly .................. 
a pan .... ...... .. ..... 

N ctherlands .......... 
n ussia ................ 
Servis ................ 
Spain ................. 
Sweden ............... 
S·rdt:terland ..... ...... 
l ·nited Kingdom ...... 
r· rul(uay .............. 
Other countries ....... 

Total ....... .... 

Year be-
ginning-

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 

-..... -.... 
-... --. -. -

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. l 
Jan. l 
Jan. I 
Jan. I 
Jllll, I 
Jan. 1 
July 1 

. -.. --.. -. 

. -. -..... -

l!Kl3. 1904. 

Pounds. P ounds. 
3,327, 436 3,627,485 

44,552,765 45,617,597 
63,038,801 83,943,225 

717,913,560 700, ◄25,880 
373,000 338,000 

829,205,562 833,952,1871 

D!PORTS. 

19,761,229 27,846,666 
8,989,904 15,552,880 

72,122,004 64,824,926 
26,729,827 26,297,077 
16,029,100 26,071,000 
3,844,971 1,935,923 
2,963,173 2,184,454 
1,630,318 2,135,176 
4,397,180 3,389,950 

e 236,486,054 e233,541,561 
25,020,035 32,527,875 
3,275,449 5,463,167 

68,258,334 89,756,661 
67,526,025 65,493,091 
6,751,840 4,887,332 
4,8?-3, 960 3,983,117 
9,940,220 13,440,652 
6,29i,062 6,640, JOL 

183,607,872 199,577,952 
4,390,394 5,693,582 
8,904,253 12,775,980 

781,749,204 844,019,123 I 
a See "General note," p. 605. 
b Not including Cree ports p r ior to Mar. l, 1906. 
c Preliminary. 

TURPENTINE. 

1905. 1906. 

P ounds. Pounds. 
3,372, 410 3,154,594 

46,370,255 46,088,946 
58,544,509 79,650,046 

632,2i5,280 694,755,320 
675,870 18,210,324 

741,238,324 841,759, 2ao I 

20,409,438 22,957,066 
14,037,408 10,326,800 
62,482,294 73,355,049 
27,492,124 21,608,739 
18,907,000 19,167,200 
2,108,756 3,536,588 
1,760,478 1,530,070 
2,033,764 2,326,979 
5,133,632 3,893,252 

e 208,295, 5.53 e 235,300,629 
27,539,477 32,796,618 

li,378,787 0,599, 144 
78,666,949 80,488,983 
59,632,597 60,581,028 
7,894,169 J,371, 797 
3,684,87L 4,696,182 

ll,443,057 13,110,607 
5,736,867 5,30ti,746 

177,010,024 174,996,752 
4,881,232 /4,881,232 

13,005,454 27,285,931 

758,534,531 806,123,452 

d Year preceding. 
e Tnclud1ng turpeolinc. 
I Figures for J 905. 

I nternational trade in spirits of turpentine, 1903-1907.a 

EXPORTS. 

Country. 

•ranee ... ....... ...... F 
(; ·ermany c ............ 

etnerl.ands .......... N 
R 
l 
0 

ussia ............... . 
1nlted States ....... .. 
ther countries ..•. ... 

Total ........... 

Year be- 1903. ginning-

Gallons. 
Jan. 1 1,975,963 
Jan. l 612,058 
Jan. 1 988,059 
Jan. 1 1,887,430 
Jan. 1 15,651,937 

... ---. -.. 71,979 

-.. -..... - 21, 187,420 

1904. 1905. 1906. 

Ganons. Gallons. Gallons. 
I, 41>9, 297 3,179,105 3,367,371 

569,650 520,750 460,735 
870,929 972,714 1,400,045 

2,163,759 2,504,423 J,804,858 
10,420,756 15,614,323 16, 182,500 

11 2,536 89,867 105,869 

21,COS,927 22,881, 1821 23,321,978 

707 

1907. 

Pounds. 
3,019, 450 

55,019,208 
7(i,673,653 

738, 121, 720 
C 19,891,316 

89'2, 725,347 

23,206,173 
15,618,176 

C74,317,587 
26,830,250 
21,856,300 
3,173,882 

d 1,536,070 
2, 439,414 
7,509,485 

e247, 632,623 
c33,591,825 

7,120,409 
90,920,593 

c67,458, 710 
4,.562, 763 

~ 5, 2:35, 386 
12,885,520 
5,271,031 

177,534,336 
f 4, 88} I 232 

c24,493,844 

858,075,609 

1907. 

Gallons. 
b 2, 98ti, 7i3 

349,555 
1,675, 788 

b 1,830,718 
17,176,843 
b I , 001, 272 

25,020,949 

a See" General note," p. 605. b P reliminary. c Not including free ports prior to Mar. l, 1900. 



708 YEARBOOI{ OF THE DEPARTl\iIENT OF AGRICULTURE, 

International trade in spirits of turpentine, 1908-1907-Coniinued. 

ThiPORTS. 

Country. Year be- ]903. 1904. 1905. 1906. ginning-

Gallons. Gallons. Gallons. Gallons. 
Argentina •.•.......... Jan. 1 276,360 344,877 290,804 570,42/i 
Australia ............. Jan. 1 226,272 437,032 291,809 377,650 
Austria-ll ungary ..... Jan. 1 1,739,722 2,071,855 2,021,485 2,218,095 
Canada ............... Jan. 1 74) ,594 758,513 789,886 842,525 
Chile .................. Jan. 1 163,911 85,896 136,124 173,918 
Germany b •••••••••••• Jan. 1 8,300,249 8,438,956 8,539,910 9,966,790 
[talb .................. Jan. 1 771,465 816,629 687,291 948,171 
N ct 1erlands .......... Jan. 1 2,729,815 2,220,156 2,248, 05.5 2,711,797 
New Zealand ......... Jan. 1 69,596 285,631 153,999 158,399 
Russia ................ Jan. 1 201,133 204,734 192,902 314,342 
Sweden ......... _ ..... J an. 1 126,194 138,884 ]1.5, 383 141,0i7 
Switzerland ........... Jan. 1 360,303 372,367 346,279 462,297 
United Kingdom ...... Jan. 1 8,012,184 7,907,418 7,693,933 7,073,758 
Other countries ....... ... -. ----.. 506,056 584,163 711,974 1,884,017 

Total ........... ...... -........ 24,224,854 24,667,111 24,219,834 28,443,262 

a Preliminary. b Not including free ports prior to Mar. 1, 1906. 

INDIA RUBBER. 

I nternational trade in india rubber, 1903-1907.a 

EXPORTS. 

Country. Year be- 1903. 1904. 1905. 1906. ginning-

Pounds. Pounds. Pounds. Pounil.~. 
Angola ................ Jan. 1 6.137,046 5,617,377 b 5,200,000 b 5,200,000 
Belgium .............. Jan. 1 14,088, 56(; 16,335, h16 14,997,420 l 0, !HO, \.108 
Bolivia ..... .. ......... Jan. 1 2,912,381 4,915,638 3,728,726 c3. 728,726 
Braz,il. ........... .... . Jan. 1 00, 923.121 70,251,499 78,027.329 77,073,991 
Dutch East Indies .... Jan. 1 1,475,551 3,590,489 4,500,275 4,564.932 
Ecuador .............. Jan. 1 1,090,988 l,145,44i 1,293,134 1,394,575 
France ...... .. _ . . .. _ .. Jan 1 6,390,101 6,632,627 10. 7fifi, 377 13, 0.33, 578 
French Guinea ........ Jan. 1 3,280,045 2,952,245 3.121, 366 3,374.026 
French Kongo... ..... Jan. 1 1,857,491 2,753.778 3,716,660 4,310.082 
Germany/ ..... .... ... 

1 

Jan. 1 11,237,840 10,073,138 18,654,850 19, S.<17, 013 
Gold Coast Colony.... J an. 1 2,258,981 4,013,837 3,687.778 3,649.668 
Ivory Coast........... Jan. 1 2,572,379 3,386.399 2,602,638 3,347, 1!9,5 
Kame run ........... - -I Jan. 1 1,822,144 1,920.354 2,141, 7;7 2,5:n.Mo 
Kongo Free State ..... Jan. 1 b 13,350,000 b 10,040,000 10,718,358 10, (i90, OhO 
Netherlands ........... Jan. 1 3,231,008 3,998,671 5, 7fi0. 814 5, (i05, :JSA 
Peru .................. Jan. 1 4,648,000 4,896,298 5. 598, 71>-5 5,Gi8,357 
Senegal ............... Jan. 1 1,801,957 2,208,623 2,242.766 2, fil8. 51 l 
Singapore ............. Jan. 1 1,411,200 3,026,133 5,053,067 5,SSb,000 
Southern N i geria 

Jan. 2,408.926 2,842.831 3,43~.279 Protectorate ......... 1 1,177,803 
Venezuela .... _ .... -·. _ July 1 114,030 109,440 219,093 31i9, 100 
Other countries ....... -. -------- 5,709,~7 8,644,052 11,714,817 18, 26ti, lhO 

Total ........... -. ----. --- 156,520, 529 10.S,920,847 196, 65S, 681 

]907. 

Gallons. 
521,857 
52"2,656 

a2,290, 020 
857,232 
207,237 

8,986,101 
a 921,287 

3,036,027 
145,808 

a326,018 
146,202 
40,48'2 

7,515,293 
a 1,590,172 

27,106,392 

1007. 

Pounds. 
bS.200,000 
13, Sbti, 021 
c3. 728, 726 
80,447,181 

d 4. 5<>4. 932 
1,031.510 

e 14,499, 799 
d 3,374,026 
d 4,310, 0-.2 
19,2R"l,947 
3,549,548 

d 3, 3-17, 895 
3, 29L. 084 

10,266,314 
4, 12], 106 

d 5, 67S, 357 
d 2,618,511 
d 5,888,000 

2,843,823 
d 3ti9, 100 

e 26, .599, 959 

218, 69S, 921 211,502,SOO I 
;.__ ___ _ 

IMPORTS. 

\ ustria-Bungary ...... .I 

elgium .............. B 
C 
F 
G 
I 
N 
I 
u 
u 
0 

nnada ............... 
•ranee ............ .... 
ermany / ...... ...... 
talv .............. ... . 
'ether!ands .. ......... 
l ussia ... ...... ....... 

niterl Kingdom ...... 
niled States ......... 
ther count rles ....... 

Total ........... 

Jan. 1 2,i89,508 
Jnn. 1 16,977.346 
Jan. 1 3,018, 0'25 
Jan. l 12.708,i95 
Jan. 1 34.362.782 
Jan. 1 1,470.042 
Jan. 1 4,422,234 
Jan. 1 14,368,134 
Jan. 1 16,784,992 
Jnn. 1 55,744,120 

.. ........... 3,86.5,408 

. ......... 166,531, 3S(i 

a See "C eneral note," p. 605. 
b Estimated. 
c Figures for 1905. 

? 93" 6-- 3.021,Si5 4,23),331 t 4,898, GiO -· :,, ,:, 
17,0bJ,033 18.714,212 20,813, O.S9 18, 2!:12. 494 
3.23li,5i4 2,:;()4,217 2.542.580 2,777.G!iS 

14,611, o.;o l9.W3.018 23,053. )99 e27, 415,356 
3S,3i5,855 47, G27, 110 51, -1~. 947 50,348,055 

1, 4i4, 451 ] .f,90. i25 2,586,242 2,241, fi(j(} 
5,371.310 6,64.5.49'! 8, 11''9, 950 8, 142,8i5 

)3,004. 780 )2, 913,540 16, 70'1., S92 e 1.5, 022, 925 
22.140,048 29,000.832 31,004.400 35,646,016 
61.&9, 758 64.147,701 67,907.251 68,653,291 
8, Q.j(), 120 9,278,344 11, b."19. 538 tll,011, 43.3 

189, 132, 64·1 I 21s,261,012 I 240, 159, 4191 2•H, 450,443 

d Y enr preceding. 
c Preliminary. 
/ Not including free ports prior lo Mar. 1, 1906. 



STATISTICS OF SILK .. 

SILK. 

Raw silk production of countries named, 1903-190'1. 

[EstL'llate of the Silk Uanuf:J.ciurers' As.sociation of Lyons.] 

Country. 1003. 1904. 1905. 1900. 

Western Europe: Pounds. Pounds. P ounds. Pounds. 
I taly ........................ 7,774,000 10,803,000 9,788,000 10,4U,OOO 
France ...................... 1, 045,000 1, 378,000 1,393,000 1,333,000 
Spain ....................... 190,GOO 170,000 172,000 124,000 
Austria-II ungary ............ 606, O'O 694,000 761,000 75·1, 000 

Tota I. . . ............... .. . 9,615,000 13,045,000 12,114,000 12,672,000 

Levant and Central Asia: 
Anatolia .......... ........... 1,160,000 1,096,000 1,424,000 1,221,000 
Syria and Cyprus ............ 1,124,000 1,036,000 I, 080, 000 1,037,000 
Other provinees of Asiatic 

Turkey .... . ............... -.... -. -- . - -.. . -... -.. -.... -- .... -... -. ---. -. . ......... .... ... 
Salonlca and • \.drianople ..... 547,000 564,000 617,000 567,000 
Balkan Staies ............... 300,000 337,000 419,000 408,000 
Greeee and Crete ............ 132,000 143,000 155,000 lf,S, 000 
Caucasus .. .. ................ 882,000 794,000 640,000 1,003,000 
Persia and Turkestan (ex-

ports) . . . .. ............... 1,433,000 939,000 1,014,000 1, 3R5, 000 

Total .................... 5,578,000 4,909,000 5,349,000 5,786,000 

Far East: 
China-

Exports from Shanghai .. 9, 35G, 000 9,293,000 8,841,000 9,396,000 
Exports from Canton .... 4,733,000 4, 705,000 4,409,000 4,325,000 

Japan-
Exports from :{ oko-

han1a .. ... ............. 10,159,000 12,846,000 10,183,000 13,210,000 
Britlsh India-

Exports from Calcutta 
and Bombay a •.•.•..• . 540,000 397,000 617,000 717,000 

Total. ............... 24,788,000 27,241,000 24,050,000 27,648,000 

Grand total. ......... 39,961,000 45,195,000 41, 513,000 46, 100, ooo I 
a ExPorts from Dombay included for the first time in 1905. 

709 

1907. 

Potinds. 
10,626,000 
1, 460,000 

181,000 
761,000 

13,028,000 

1,327,000 
1,179,000 

322,000 
754,000 
406,000 
168,000 

1,085, 000 

1,340,000 

6,671,000 

9, 160,000 
4,960,000 

14,043,000 

772,000 

28,935,000 

48,634,000 
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BE.A.NS. 

1Vholesale prices of beans per bushel, 1897-1908. 

Doston. 

Date. Pea. 

Low. Iligh. 

1897 ............................. .......... .. 
1898 .................. ········ ..... -.... 
1899. . . . . . . . . . . . . . . . . . . . . . . . . . ....... 
1900. . . . . . . . . . . . . . . . . . . . . . . . . . ....... 
1901. ................ 
1902 ................. 
1903 ................. 
1904 ................. 

1005. 
January ............ 
February ........... 
March .............. 
April ............... 
May . . .............. 
J une ................ 
July ................ 
August ............. 
Sept.em bcr .......... 
October .. ........ ... 
November .......... 
December ........... 

1 
1906. 

January ............. 
February ........... 
March .............. 
April ............... 
May .......... .' ..... 
June ......... . ...... 
July ................ 
August ............. 
September .......... 
October ......... .... 
November .......... 
December ........... 

1907. 
January ............ 
February ........... 
farch .............. 

April ............... 
:May ................ 
J 
J 
une .............. .. 
uly ................ 

August ............. 
September .......... 
October ............. 
l\ 
D 

ovember .......... 
ccember ........... 

1908. 
anuary ............ J 

F 
Ji 
A 
M 
J 
J 
A 
s 
0 
N 
D 

• ebruary ........... 
forch .............. 
pril ............... 
ay ................ 

une ................ 
u I y ................ 
u~st ............. 
<>ptember .......... 
ctober ............. 

r ovem her .......... 
eccm ber ........... 

$2.00 $2. 75 
1.60 2.55 
2. 10 2.45 
1. 72} 2.20 

1. ,5 1. 75 
1. 75 2.00 
1. 80 1.97 
1. 75 1.80 
1. 75 1. 80 
1.80 1.90 
1.85 1. 90 
1. 75 1.85 
1. 75 I. 75 
1. 75 1. 75 
1. 75 1. i\5 
1. i5 1. 85 

1. 75 1.80 
1. 65 1. 75 
1. 55 1.60 
1. 60 1.65 
1.60 1. 70 
1. 60 1. 72 
1. 60 1.62 
1.55 1.60 
1. 50 1.55 
1. 55 1. 65 
1. 60 1. 65 
1.50 1. 55 

1. 50 1. 50 
1.50 1.55 
1.45 1. 55 
1. 42 1. 47 
1. 45 1.90 
}. 80 1.90 
1. 70 1. 75 
1. 70 1.80 
1.90 2.25 
2.35 2.45 
2.45 2.45 
2.30 2.40 

2.30 2.35 
2.35 2.40 
2.30 2.40 
2.35 2.45 
2.60 2. 75 
2.6.5 2. 75 
2.65 2. 70 
2.60 2. 70 
2.35 2.00 
2.35 2. 10 
2.40 2. -JO 
2.35 2. •10 

Cincinnati. 

Navy. 

Low. Iligb. 

so. 70 $1.20 
1.10 1. 55 
1.05 1. 75 
2.00 2.55 
2.40 3.00 
2.20 2.70 
2.05 2.50 
1. 80 2.10 

1.80 1.90 
1.80 1.90 
1.80 1.90 
1.80 1.90 
1.80 1.90 
1.80 1.90 
1.80 1.00 
1. 80 1.90 
1. 80 1.90 
1. 6.5 1. 75 
1. 65 1. 75 
1. 65 1. 75 

1. 65 1. 75 
1. 65 1. 75 
1.65 1. 75 
1. 65 1. 75 
1.65 1. 75 
1.65 1. 75 
1.65 1.75 
1. 65 1. 75 
1.65 l. 75 
1. 65 1.75 
1. 65 1. 75 
1.65 1. 75 

1. 65 1. 75 
1. 65 1. 70 
1. 65 1. 70 
1. 65 1. 75 
1.65 I. 75 
1.65 1. 75 
1.65 1. 70 
1. 65 1. 70 
1.65 1. 70 
1. 65 1. 70 
1. 65 2.25 
2.00 2.25 

2.00 2.25 
2.00 2.25 
2.25 2.40 
2.30 2.40 
2.30 2.40 I 2.30 2. ·10 
2.30 2.40 
2.30 2 . .JO 
::?. 30 2.40 
2.30 2. 40 
2.30 2. -10 I 
2.30 2.40 

a Common to fine. 

Chicago. 

Pea. 

Low. High. 

$0.35 Sl.25 
. 78 1.30 
. 9v 1. 87 

1.65 2.25 
.90 2. 80 
. 85 2.49 
. 90 2.40 
. 90 2.0S 

1. 25 1. 62 
1.00 1.85 
1.30 1. 80 
1.30 1. 70 
1. 30 1. 70 
1.30 1. 75 
1. 25 1. 78 
1. 20 1. 72~ 
1.25 1. 68 
1.25 1.65 
1. 40 1. 70 
1. 40 1. 70 

1.40 1. 62 
1.37 1. 58 
1. 35 1. 55 
1. 10 1.62 
1.20 1. 62 
1.25 1. 65 
1. 25 l. 64 
1.25 1. 58 
1.39 1.53 
1. 40 1. 48 
1. 40 1. 46 
1. 35 I 1. 45 

(a) 
1. 20 1. 38 
1. 10 1. 30 
1.10 1.36 
1. 10 1. 35 
1. 10 1. 77 
1.55 1. 83 
1. 15 1.68 
1.15 }. 85 
1.35 2.25 
1.8.5 2.40 
1.85 2. 65 
1.85 2.15 

(b) 
1. 85 2.15 
1. 75 2.40 
1. 80 2.40 
1. 6.5 2.32 
1.65 2. 70 
2.00 2.70 
2.00 2. f,5 
1.90 2.54 
1. 75 2.40 
1. 75 2.40 
1. 75 2. 25 
1. 75 2.27 

Detroit. I San Francisco. 

Pea. Small white 
(per cwt.). 

I 

LO\f". lligh. I Low. High. 

I 
• 

~0.00 S1.05 - ....... - . .. .. .... -..... -
. 90 1.30 $1. 25 I S2.20 

1. 01 1.80 2.00 I 3.00 
1. 55 2.10 2.85 4.50 
1.66 2.40 2.00 5.00 
1.28 l.~ 3.30 4.t.:5 
1.82 2. 3,5 2.-10 3. -10 
1.58 1. 98 2. ,5 3.32) 

1. 56 1. 65 2.i5 3.30 
1.52 1.85 2.75 3.30 
1. 70 1. ;7 2.75 3. 45 
1.66 1. i5 2.75 3.45 
J. 62 1. GS 2. 75 3.40 
1. 65 1. 69 2. 75 3.50 
1. 66 1. GS 2. 75 3.60 
1. 55 1. 63 2.75 3.60 
1.50 I.6.5 3.00 3.60 
1. 49 1.63 3.00 I 3.GO 
1.55 1.68 2. 75 3.15 
1.55 1. 65 2. 75 3. '.!O 

1. 55 1.61 ......... .. ........... 
1. -15 l. 55 . - ...... - ....... - .. 
1. 40 1. 47 . - ........ .............. 
1. 44 1. 52 . .. -...... .... -....... 
1. 48 l.541········ .. - ........... 
1.48 1. 55 ........ --. - ..... 
1.50 1. 52 ........ --.... -. -
1. 41 1.50 . --.. -.. - . -....... 
1.30 1.44 . -... - . - - .. -...... 
1. 37 1.40 - -. -... - -. -....... 
1. 31 1. 37 - -..... - . -. --.... 
1.27 1. 30 . - -..... . . - .. --.. 

1. 28 1.31 2.60 2.95 
1. 31 1.36 2.60 3.00 
1. 30 1. 3ll ') -5 3.00 -• I 

1. 32 1. 36 2.85 3.10 
1.38 J. i3 2.80 3.05 
1.64 1. 7-1 2.80 3.00 
1.50 1. 65 2.75 S.00 
l.'18 1. co 2.85 3.00 
1. 75 2.06 2.85 3. 15 
2.00 2.25 3.00 3.60 
1. 90 2.10 3.40 3. f,0 
1. 90 2.00 2.40 3.55 

I 
2.10 I 2.00 3. -10 I 3 C. -• ,)::> 

2. 10 2.30 3.40 3.60 
2. 10 2. 251 3.40 I 3.60 
2.25 2.42 3.40 3.60 
2.42 2.55 3.50 I 4. 35 
2.47 2.60 4.20 4.50 
2. -10 2.6.5 4.35 4.60 
2.50 2.65 4. 60 I 4. 75 
2.05 2. -10 I 4.25 4. 75 
2.10 2. 18 4.00 4.50 
2.10 2.20 4.30 I 4. 6.5 
2.15 2. 15 4. 35 l 4. 70 

-
b Pea. 
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STATISTICS OF LIVE STOCK. 711 

FARM ANIMALS AND THEIR PRODUCTS. 

[Fi1~ures furnished by the Bureau of Statistics, Dcpart,ment of Agriculture, except where otherwise 
crcd1t,c<l. AJI prices on gold basis.) 

Live stock of countries named. 

(.\Jrico incompletely represented, through lack of stt!tistics for large areas. Number of animals In China' 
Persia, .\.fghanistan, Korea, Bolivia, Ecuador, Salvador, and se,·eral less important countries unknown, 
For Ilrnzil number of cattle alone estimated, but roughly. In general, statistics of cattle, horses, sheep. 
nnd swine much more complete than those o: other animals, as statements for the world.l -

Country. Year. 

NOJ:.T;J AMERICA. 

United States: 
Conti~uous-

On farms .. . .. . ..... 1909 
Not on farms ..•.... 1900 

Noncontiguous-
Alaska a .. ..•.....•. 1900 
Hawaiia .... . ...... 1900 
Porto Uico ......... 1899 

Total United 
States (excefst 
Philippine -
lands J • •••••••.. . -... -

Bermuda ............... 1907 
Canada: 

Prince Edward Is-
land .............. 1908 

No Ya Scotia ........ 1908 
New Brunswick . • . . 1908 
On ta.no ............. 1908 
Quehec ............. 1908 
Manitoba ........... 1908 
Saskatchewan ...... 1908 
Alberta ............. 1908 
British Columbia ... 1901 

Total Canada ..... . -..... -
Central America: 

G uaternala ....... . ... 1898 
Honduras ........ . ... 1907 
Nicaragua ......... .. . --.... 
Panama ........... . .. 1907 
Costa Rica ........ . .. 1905 

Mexlco ................. 1902 
New foun<lland . . . ...... 1901 ,v <'.st Indies: 

British-
Bar1.>ados .. ......... 1906 
Dominica ........... 1906 
Grenada ............ 1001 
Jamaica ............ 1907 
Montserrat ......... 1906 
'l'urks and Caicos 

Tslands .. . ........ 1906 
Virgin Is Ian ds ...... 1900 

Cu ha ................. 1908 
Dlltch w·est Indies ... 1906 
Guadeloupe .......... ('7) 

To ta 1 No r th 
.America ........ . . .. .. --

SOUTII AMERICA. 

Argentina.............. 1908 
:B razll. . . . . . . . . . . . . . . . . . . ..... 

rltish Guiana...... . .. 1907 
Chile ....... . . . . ... ..... 1900 

0 On forms. 
b Including mules and asses. 
c Cows lu 1904. 
d Data for 1903. 
eCows. 

CatUe. 

Horses. Mules Sheep. Swine. 
Total. Dairy 

cows. 

71,099,000 21,720,000 20,640,000 4, 01:3, 000 56,084,000 54,147,000 
1,616,422 973,033 2,930,881 173,908 231,301 1,818, 114 

18 13 5 .. -.. -... - ..... .............. 10 
102,908 4,028 12,982 6,500 102,098 8,057 
260,225 73,372 58,064 0,985 o, 3C'>3 66,160 

73,078,573 22,770,440 23,048,532 4, 2-:0, 399 50,423, 7G2 50,039,301 

......... -.. I ....•....... b 1,082 ....... -. -... - .. ---------- -.... -.. ----

113,145 
338,570 
250,500 

3,217,938 
1,553,589 

531,534 
497,623 

1,044,683 
125,002 

7,G72,534 

190,708 
600,000 

1,200,000 
65,000 

308,1(;0 
5,142,457 

32,707 

-............ 
rl 1, 437 

1,908 
105,045 

.. -.... -... -. -

800 
2,000 

2,892,457 
3,763 

30,500 

91,334,279 

29,116,625 
30,000,000 

72,500 
2 477 004 , 

-

52,650 34,800 - - -.. -.. -.. - 113,200 40.092 
147, 6G3 Gi,857 - - . --- .. -. -... 373,302 74,003 
127,419 07,100 - - .... --.. -..... 230,502 98,002 

1,301,840 849,0'29 ......... -...... -. 1,205,630 1,947,183 
884,896 361,711 .............. -- 000,992 751,336 
173,546 230,926 -- .......... --. - 29,265 192,489 
lH>, 375 259,811 -...... - .. ---- . 110,438 141,264 
110,357 240,922 ... -.......... 161,079 115,709 
24,535 37,325 .............. -.. 33,350 41,419 

2, 9-12, 231 2,155,-191) .. ---.. -.... -. 2,864,754 3,411,277 

.. --...... ----. 50,343 ··----···-·· 77,593 29,784 

.... -... -.... 45,000 15,000 15,000 120,000 

.......... ---. - - .. - -. -- . --. - --. -....... --- -. -............. ..... --- -. -. 

. . .. . . .. . .. . .. . . 17,000 1,500 ............... - .... 28,000 
C 93, 15,5 54,974 2,987 250 79,730 

... . .. . . -. -.. -. 859,217 334,435 3,424,430 GIO, 139 
-....... . ..... - 8,851 ......... - .... - 78,052 34,079 

-........... . .. 2,441 . .. .. ---....... .. ............. ........... . . ... . 
. .. . .. . .. . -.... 568 . . - .. -...... -. rl 1,088 -....... .... 
-.... -......... 1,074 -. -....... -..... 1,975 .... -.. -...... 
. - ... --.... -.. 50,063 . -........... . ...... 14,004 29,500 
.. ----........ 280 - .. -.......... . .. . . --....... ................ -. 
. ---....... .. ... 105 . . .. --..... -. 126 ................ 
. .. .. .. . --... -.. 255 -------·---- 300 .. -... -....... 
el,51J,877 491,830 55,184 /9, 982 / 358,668 
.............. -.. - 816 183 22,385 4,143 
-..... . ........ 8,819 0,311 11, 731 32,656 

.... ... ... -... 27,396,746 4,G55,999 62,946,091 60,784,137 

. .. ... . . . . -. - 7,531,370 465,037 07,211.754 1,403,591 

. . . -... - .. -. - ............ - ... -.. --.. -. . . . . -.. ---. - - --..... -- .. -.. 
-. - .. -. -. -. -.. 1,81:0 ------------ 17,200 13,200 

h 124 057 098 880 t 27 936 2 ~05 584 287 612 1 , J 

I Census for 1899. 
g Official estimate furnlshed by the French em

bassy to the United States, under dato of May 4, 1900. 
h Data for 1904. 
• Data for 1902. 
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Country. Year. . 

SOl'Tll AYERIC.\-Con. 

Colombia ..................... 
Dutl'h Oulana .......... 
Falkland Islands ....... 
Paraguar .............. 
Uruguay ............... 
Venezuela .............. 

Total South 
America ........ 

EUROPE. 

Austria-Tiungary: 
Austria ............... 
Hungarr ............. 
Bosnia-11 erzegovina .. 

Total Austria-
Hungary ....... 

Delgi un1 .......••.....•. 
Bulgaria ................ 
Denmark ............... 
Ii'nroe Islands ........... 
Finland ................ 
France ................. 
Germany ............... 
Ci hraltar ............... 
Greero. , ................ 
I 
I 
celaud ........... .. .... 
taly ................... 

Luxemburg .•••........ 
Mah:i. .................. 
Montenegro ............. 1' 

'etherlands ............ :N 
N orway ................ 
Portugal. ..... . ........ 
R 

R 

oumania .............. 

ussia: 
Russia proper ........ 
Poland ............... 
Northern Cauc-asia .... 

'1.'otal Russi a, 
Europenn . ..... 

er,ia .................. s 
s 
s 
s 

poin ................... 
wed en ................. 
witzerland ... . ........ , l'urkey ................. 

u nitccl Kingdom: 
Great Britain ......... 
Ireland ............... 
Isle of Mau and Chan-

nel Islands .......... 

Total United 
I~ingdom ....... 

1906 
1907 
1900 
1900 
1899 

. -----

1900 
1895 
1895 

...... 
(1906 
1905 
1903 
1903 
1906 

~1908 
1907 
190i 
1902 
1906 
1908 
]901 
1908 

.. . . - - -

1901 
1900 

. -..... -
1900 

1908 
1908 
190S 

.. - ... 
1905 
1J07 
190U 
1006 

. . . . . . 

1908 
1907 

1907 

-... .. 

Cal tic. 

--
Total. Dairy 

cows. 

2,800,000 -.... --.. ---
7,360 - .. -.... -. -. 
4,500 .... -.... --. 

2,283,039 .... ---.. -. -
6,827,428 ... ---.... - -
2, 00,1, 257 ..... ---. -.. 

75,592,773 .... -. -. -. --

9,511, 170 
6,605,365 

a 4,749,152 
b 3,499, 724 

cl, '117,341 -.. -- - - - .. - . 

17,533,876 - .... --- ... -

1,788,328 889,125 
h 1,596,267 i 442,806 

1,840,466 a 1,089,073 
3,950 .... -. -....... 

1,476,52/5 a1, 103,201 
13,949,722 a 7,336. 21•1 
20,630,544 10,222,792 

69 ···· ··· ····· 406,744 .... -... -.... 
26, 159 - ............. 

6,190,990 ............... 
92,381 --·-----···-
7,060 ···········-

00,000 a 20,000 
l,690.4U3 J: 973,098 

950.201 a 689,563 
817,000 • -. - - ..... -.. 

2,545,0.51 3S0,720 

30,800,826 ......... -.. 
2, 3i7, 2,S5 ........... -
2,876, <37 . -... -..... -

36.054,5 '81 ............ 

9li9, 953 h 153,359 
2,212,013 ...... - .. -.. 
2,628,9S2 "1,804,473 
1,498,14.J a iS5, 950 
1,000,000 a 300,000 

6,905,134 
4, 67(l, 493 

,n 2,lfi3, 7SO 
rnl, 561, 'iti3 

41,582 m 18,039 

11,623,209 3 ~,3 '>8'> , I . , - "" 

'l'otal Europe •......... · i127, 592,645 - ..... -. --.. 

IIorscs. l!uJes. 

I 
341,000 257.000 

• 212 Hi2 
3,000 ---. --. -.... 

182,769 3.~!10 
561,~08 22,992 
191,079 89,lbO 

9,511, 5941 865,793 

1,716,488 20,323 
2,308,45i 1,911 
d 239,626 . .... - . -.... 

4,264,571 22,234 

245,212 /6,915 
536,616 11,828 
486,935 .. -........ - -

632 . -... -....... 
3'25,642 . - - -......... 

3,094,698 191. 715 
4, 34.5, 043 942 

301 ..... -... - - - ... 
159, 0\,8 &s,869 

48,908 ............. 
955,031 3&s,3ul 
19,777 J 10 
3,835 3, 4&i 
3,000 .. --. - . - -... 

295,277 o- ••········· 
172, 9!19 . .. -.... --- . -
90,000 59, l lJO 

864, 32-1 515 

20,934,415 -- - .... -.... -
l, 2>-0, 410 . - .. -...... -
l, 35'!, 193 - ............ 

23,573,018 . -....... - -

17-1, 3(·3 739 
451,005 809,980 
566,227 .. - - -...... 
135,372 3,153 
600,000 . . . -- ....... 

n I, 545,671 .......... -. 
11696, 14-1 29,791 

~~.556 I . • • • • • • • • • • • 

2, 151,371 29,791 
·= 

43,1563.22.5 1,617.608 

a Cows. h Census, De•. 31, 1900. 

8heep. 

746.000 
130 

G95,747 
214,058 

18,608,717 
176,668 

90,075,858 

2,621,026 
8,122,682 
3,230,i20 

13,974, 4.28 

g 235, i22 
8,081, 8ll'l 

876,830 
91, 034 

912,467 
17,460.284 
7,703,710 

....... - . - ... 
4,568,158 

549,5fi3 
ll,lu0,420 

lv,6ll 
14,0t,3 

~00.000 
GOH,785 
99g,s19 

3,()64,100 
5,6.55.444 

IJ8,04fl.736 
I 1,339.274 
I 6,452, 531 

45,8◄0,541 

3, lGO, HJ6 
l:3,727,695 

l o:>1 ~?~ , - , , _, 
209.997 

10,000,000 

27,039,730 
3, blli, bO'J 

79, 7(,9 

30. 936, lOS 

181, 2f>6, ·188 

. 

Swine. 

2,300.000 
2, 4ti2 

100 
23,~i 
93,923 

1,618,214 

5,742,989 

4, GR'.?, 654 
7,330.343 

662,242 

12,675,239 

1,046,519 
463,241 

l,45ti,699 
15 

218,923 
6, £195,124 

22,146,532 
····•·-····· 79, i16 
. -. - ... -.... 

2,SOJ, 733 
91,799 
5,724 
8,000 

861,s~o 
165.3-!8 

1,200,000 
1,709.~05 

9,953,fli3 
i-lb.352 
'i~L iOO 

11. 462,025 

9oq, 1os 
2,031.132 

6i8,S28 
5◄8,9i0 

.. ..... -..... 

2, 8"..3, 482 
1, 31 ;, Oti8 

13,329 

4,153,879 

71, (,30. 599 -
b Cows over 1 yenr old, in· ludln1 huffnlo cows. 
c Including huffnloc'i. 
d Including m11le3 and a-;ses. 
e On Der-. 31 of precerliu'{ y•e:lr. 
flnrluding a.:;ses; data for 1895. 
q Data for 1805. 

i CllWS, ('8llSLH, Dec. 31, Ill()(). 
J Im•ludin~ asses. 

J: In ·Im.ling cows kept for breeding _purposes. 
l Int'iudlng goats. 

111 Cows an<l heifers iu milk and wiLh rnlf. 
n Used !Jr agriculture un I uls:> unhroken. 
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Live stock of countries narncd-Continued . 
• 

Cattle. 

Country. Year. llorses. Mules. Sheep. Swine. 

Total. Dairy 
cows. 

ASIA. 

British India a .. ....... 1907 b91, 284, 634 c2G, 734,705 1,463,293 55,966 cl21,824,229 .......... ♦ •• 

Ceylon ................. 19l)7 1,559,271 .. -.......... 3,985 . ............... 98,746 96,305 
Cochin Chinn .. ......... 1903 109,000 ................. 11,243 .. ................ .. --............ -- 709,400 
Cyprus ................. 1908 57,696 ....... -......... e62, i43 .. ................ / 277,230 36,075 
Hongkong ..... .... ..... 1906 1,077 ........... - .. - .. 175 . ....... -.... 3 - - ............... 

J nr:;~ -~-~~'.~:- ..... - moo 1,190,373 ........... -... - 1,465, 466 ... - - ........... 3,501 284,708 
Formosa . . ....... . .... gl905 98,528 C 39,295 68 .. - - ............. .. ... - ........ -. 97ti, 327 

-
Total Japanese 

Empire ......... ....... 1,288,901 .. .............. 1,465,534 . ..... - .. -.... 3,501 1,261,035 

Dutch East Indies: 
Java and Madura ..... 1905 2,654,461 ........ - ....... 363,974 - .. -...... - ........ . .......... - .. - .. . -....... - - . -
Other ................ 1905 449,268 .................. 118,645 ............. - .. . . .. . .. .. .. . - .. -- . -............ 

Total Dutch East 
482,619 1- ........... Indies .......... ....... 3,103,729 . ........... . ............. . ........... 

Labuan ... .. .......... .. 1906 2,000 ............ . . . . i«; iii ·1· ...... 0 290. . ............ .. ........... 
Philippine Islands ...... 1903 127,559 ............. 30,428 1, 179, 3il 

Russia: 
Central Asia 

(4 pro,1 iuces) . ... .... 1908 1,926,983 ............ 2,004,328 . ............ h7,532,749 80,016 
Siberia ( 4 provinces) .. 1908 4,026,822 .............. 3,138,883 . .............. h4, 078, 550 864,lOo 
'franscaucasia ........ 1902 2,304,977 ........... -- 388,936 .............. 6,302,258 309,479 
Other .......... _ . ... .. 1903 2,343,000 - ........... 1,624,000 . -........... 5,443,000 186,400 

-
Total Russia, 

Asiatic ......... ------ 10,GOl,782 ............ 7, 156, 147 . ............ 23,356,557 1,440,001 

Siam i .. ................ 1904 1,104, 751 ................ 35,812 . . . . . . .. . . .. . .. . . . . . . . . .. . . .. . ......... .... 
Straits Settlements ..... 1907 28,5S6 ............. 4,580 .. . . . . . . . . .. . . . ... - ........ i 102,000 
Turkey, Asiatic ......... ...... - 3,000,000 - . - .... -...... 800,000 . .. . . . . . . . . . . 45,000,000 - . - ........... 

Total Asia ........ ......... 112,268,9i)6 . ............ - 11, 6.'30,302 56,256 90,590,694 4,8'24, 187 

AFRICA. 

Algeria .............. . .. 1907 1,081, 734 ............. 221,453 174,182 9,314,51.5 97,587 
Basutoland ............. 1904 213,361 ........ - - .... 64,621 k26 k 2,794 k476 
British Central Africa ... 1008 51,649 .............. e178 . ......... - .. 16,734 19,941 
British East Africa ..... 1905 297,000 . . . .. . - - - ..... l 186 ............... 2,100,000 . ............. 
Cape of Good Hope ..... 1907 m 1,954,390 m 540,310 m255, 060 m64,433 17,153,013 m 385,945 
Egypt .................. 1900 350,000 . . .. . . . .. . . . . . 80,000 10,000 . . . - ........ ............... 
German East Africa .... 1905 523,052 ............. 73 79 1,560,000 1,447 
German Southwest 

A frlca ................ 1907 52,189 cl8,471 2,141 1,234 111,595 1,202 
Madngnscarn ........... 1905 2,867,612 C 1, 1181 162 1,074 464 333,454 522,021 
:Mauritius o •••••.•..•... 1907 11,289 .. - ............ 692 P 264 1,014 4,377 
Mayotte ................ (q) 47,894 . . . . . ' ........ 21 15 124 ............... 
Natal ................... 1907 416,527 252,496 39,729 2,206 753,759 45,3Sl 
Orange River Colony_ .. 1907 585,077 . . . . .. . . . . . . . 127,579 ............... 8,020,308 62,43~ 
Reunion .......... _ .. _ .. (q) 4,720 . . .. . . . .. . .. .. .. . 1,780 4,534 4,583 .............. 
St. llelena . . ............ 1901 1,014 . .. . . . . . .. .. . . .. 120 - .............. 2,094 260 
Seychelles ......... . . .. . 1907 1,000 . . . . . . . .. . . .. .. 150 .......... - - .. 200 G,000 
Sierrc Leone ............ 1907 1,873 . . . .. .. . . . .. .. . . 42 ....... - . - .... 688 128 
Southern Nigeria Col-

ony (Lagos) .......... 1902 1,522 . . . .. . . .. . . . .. .. 108 ... -.......... 1,610 2,426 
S u d an (Ang 1 o -

Egyptian) r ••••••••••. g190.5 314,996 . .. . .. .. . .. .. . .. . .. 9,314 .............. - .. 1,421,721 .. ....... ....... 
Transvaal .............. 1907 513,468 ................ 45,136 22,862 2,008, 3(i3 111,910 

T UDIS •••••. - ••...••••••• 1905 183,748 . - .............. 35,596 15,995 1,004,701 15, 3.57 
- -

Total Africa ...... .......... 9,474,115 . ............... 685,113 296,294 43,901,330 1,276,917 

a Including nati,•e Stares, as far as officlally
shown. Statistics cover only 8 districts of Bengal, 
collectPd hetwe.cn 1889 and 1905. 

1, Including bufialo calves. 

, C'ensus figures for 12 provinces. 
J Data for 1904. 
k Excluding animals owned hy natives. 
z Excluding the province of Jubaland . 

cCows. 
d Of which 373,003 in Al war include goats. 
e Including mules and asses. 
IN ot less than 1 year old; 30 per cent may be 

added for those less than 1 year old. 
"On Dec. 31 of preceding year. 
h Including goats. 

m Census 1904. 
n Not including animals in the public service. 
o On suJ?:ar estates only. 
p Including asses; data for 1905. 
q Official estimate furnished by tho French em

bassy to the Unll.od States, under date- of May 4, 1906. 
r Animals assPssed for tribute and tax. 
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Country. Year. 

OCEANIA. 

Australia: 
Quel!nsland .. ......... a1908 
New South \\."ah.'s al908 -- ... 
Victoria .............. 1907 
South Australia ...... 1907 
\Vestcm Australia .... all)08 
Tasmania ............. 1907 

Total Austrnlia . .. -- . -... 
British Nc,v Guinea .... 1907 

Cattle. 

Total. 

' J 

3,802,232 
2 749 193 
1,842,807 

688,071 
759,046 
215,523 

10,147,472 

648 

Dairy 
cows. 

755 916 I 
701,309 
b93, 009 
c27, 724 

... - . --.. -. -

-. --. ---. -.. -

Ilorscs. 

• -
488,486 
578 3?6 
424,648 
226,639 
113,117 
40,392 

1,871,608 

Mules. 

. . . -. --.... -. 
-. - - -.. -.... 
. -. -.. --. ---

d 1,462 
... -.. -.. -. - -

1,462 

Sheep. 

• • 
16,738,047 
41 461 839 
14,146,734 
(i, 865,637 
3,ll94,852 
1,744,800 

87,ll5J,909 

Swine. 

133,246 
216 14 > 

' 211,002 
91,,41 
53,1'.?2 
46,704 

7.51, 960 

F iji ..................... 
..... -- --... - 173 .... -...... - ... - .... --. --. --...... -.. -.. 1907 30, 400 . -... -..... - e4,8.57 ... -.. -..... l , 000 

New Calc-donla ......... ( f) 73,862 ............... --- 2,938 12 9,442 
New Zealand o •••• ...... 1907 1,816,299 541,363 352,832 d425 20,983,772 

Total Oceania .... . . - -. - 12,068, (',81 -... -... --... 2,232,408 1,899 108,646, 123 
I 

1----·--·----j I 1577, 426,584 Grand total. ...... . . . . . · r128, 331,441) 95,210,388 7,493,849 

Country. Year. Asses. I Buffaloes. Camels. Goats. 
-

NORTH AMERICA. 

United States: 
Cooti~uous-

On farms ........................ 1900 94,165 .................. . . . . . . . . . .. . . l , 870,599 
Not on farms .................... 1900 15,847 r ........... . .. . . .. . . .. .. .. .. .. 78,353 

Noncontiguous-
Alaska .................. ....... 1906 ···- -- ···-- - --···· ······ ···· -· -- ---- --·········-JTawaii h • ....................... 1000 1,438 1· ........... . ............... 633 
Porto Rico ...................... 1899 1,085 . -.... . - - . - .... . .. -............ 15,991 

Total United States (exc-ept 
1 ............ l'hilippinc Islands) ......... ........ 112,535 ····-----··· 1,965,590 

Contra] America: I Costa Rica ........................ 1905 100 ............... ♦ ............... 906 
Panama ........................... 1907 47 . .. . . . . . . -... -.................. 3,000 

Mexico .............................. 1902 287,991 . .. .. .. . .. . - ..... .. ................... 4,206,0ll 
Newfoundland ...................... 1901 . . .. .. . ' ....... .. ................. .. ............. . 17,355 
West Indies: 

.. ·----·----1 Britlsh-J amaica .. ... ...... ...... . 1906 . . .. .. .. . .. . .. .. .. . .. ............... 15,500 
Cuba .............................. 1908 :l, 102 ... - - --. -... ::::::::::::, i 18,564 
Dutch ............................ 1906 5,540 -. - - - . --. --- 57, 181 
Guadeloupe ....................... (I) 4,394 - . --.. -...... . . . . . . -- . - ... 13,902 

Tot.nl Norlh America .......... . ---.. -113, 7<YJ . --... -..... ............ , 6,208,015 

SO1JTH AMERIC.\, 

Argentina ........................... 1908 285,088 . . .. . . . . . . . . . . ...... -.... 3,245,086 
British Guiana ....... .......... ..... 1907 5,760 . . . . . . .. . . . . . . -............ 13,500 
Chila ....... . ........................ 1906 J 17,574 -............... . . .. .. . . . . . .. .. . 4tH,008 
Colom bin ........................... . -- ... . . -..... -... -.. . ---........... ............... 361,000 
Dutch Guiana ...................... 1906 388 - .. - -... --.... -... -. ---- .. 1,649 
Paraguay ........... ..... ........... 1900 4,067 . . . . - . - ...... . . . -.. -. ---. 32,334 
Uruguay ...... .................... .. 1000 .. . . --... - -.. - . ---......... .. . -.... ---. - 20,428 
Vonczuela ........................... 189!) 312,810 .. .. . . . .. . . . . . . . .. . . . .. . . . . -. 1,667,272 

Total Soll th America .......... ------ G25,6i7 I. ........... - ............ 5,803,li7 
I 

a On Dec. 31 of proocdlng yoar. 
b Not Including norlhcm territory; data !or 1900. 
cData for 100.;. 

uineludlng anlmo.ls owned by Maoris. 
h On farms. 

dlocludlog asses. 
e Including inules and asses. 
f Official estimate furnished by tho French em

bassy lo the United States, undc-r dnte of May 4, 1006. 

, Census for 18.19. 
J Data for 1902. 

1,450 
2,4:.lS 

241,128 

990,976 

l 145, 2:58. !lO.S 

Reindeer. 

. ... .. ......... . 

.. ................ 
12,~ 

. ............... 

. ....... -. - ... 

12,823 

..... - - ........ ♦ 

............ ♦ • 

............ .. .. . 
- ............... 

. --.. --..... 

. -----.. ---. 

... --...... --. 
- . -- .......... -

12,823 

. ............ 

... -............... 

. ....... -...... 

. .......... --

. ............ 

. ............. 

.. -............ 

. ............. 

. ........... 
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[;ive stock of countries named-Continued. 

Country. Year. Asses. Buffaloes. Camels. Goats. I Reindeer. 

EUROPE . 

.A ustri:i-Ilungary: 
46,324 .\ustria ..•........................ 1900 ....... --... -........... 1,019,664 -.. -----.. -. 

Hungary ...........•.............. 1895 23,855 133,000 -........... - 308,810 ---.. --..... 
B osoia-Ilerzegovi na ............... 1895 ·-------··-- ... -.... .... --......... - 1,447,049 -.. -.. -.. -... 

Total .Austria-IIungarr ......... . ... 70, 179 133,000 I ............ 2,775,523 I ............ 
Belgium ............................ \01905 ...... --...... : : :~ ~~~~ ~~~]:::::::::::: 257,669 ............. --
Bulgaria............................ 1905 124,216 1,370,201 ........... - . -.. 
Denmark.. . . . . . . . . . . . . . . . . . . . . . . . • . 1903 ... ----... -.. 38,984 . -. -.. -. --... 
Faroe Isl!lllds ........................ 1903 - --. - -.. -- .. . ......... - ... . ..... --..... 10 --... - - - ... -
Finland ............................. 1906 I 5,674 141,572 -----------· ..... -...... -.. . ............ -
France .............................. a 1907 361,073 ... .. - ........ . ........... - 1,421,009 ...... -...... --
Germany ........................... 1907 10,349 ....... - ..... - - - - ....... - 3,533,9i0 - - .......... 
G rcece .............................. 1902 141,179 ············ - - ......... - 3,339,4(Y.) ............. 
Ice land ............................. 1906 .............. ............ - - . - ----.... 387 . ........... 
Italy ................................ 1908 848,988 19,362 .... - ... - -.. 2,714,513 . ........... 
Luxemburg ........................ 1901 ............ . ....... - . -- .. -...... -.. 14,203 . ............. 
Mal ta ............................... 1903 3, 764 -........ --- - . -.......... 20,920 .... -. -- -... 
Montenegro ......................... . . . . . . .. ..... - ..... . . . . . .. .. . .. -.. . . -.......... lOJ,000 . ..... - -- ... 
Nether lands ..............•.......... 1904 ...... -.. -- - - - . .. .. .. .. . .. . -... . ........... 105,497 ........ -... 
Norw::iy ............................. 1900 ..... -- -- - . - ............. . ........... 214,594 108,784 
Portugal ............................ -. -... 146,500 --.... -.. -... .. ........ -.. 998,660 . . -. - . -....... 
Roumania ... . ...................... 1900 7,186 43.475 .... -..... - . 232,515 - -- -. -..... - -

Russin: 
Russin proper ..................... 1905 - - .... --..... -- ............... 224,500 ...... -..... 317,000 
Poland ............................ -. -... - .. -... -... -. . .... -....... 1,000 . .... -- -. -.. . .. -... -.. -. 

Total Russia, European ....... -- ....... ............ 1 ............ 1 225,500 -........... - - . 3H,OOO 

Ser,ia ............................... 
Spain ............................... 
Sweden ............................. 
Swit.1.Prlnnrl ....................... .. 
United Kingdom: Irelanc.l .......... 

Total Europe ................. 

ASIA. 

British India c ••••. .•.••.•••.••••••• 
Cey Ion .............................. 
Cochin China ....................... 
Crorus .............................. 
Hongkong .......................... 

Jay:;;1~~ -~~~-i~~~ ................... 
rormosa .......................... 

Total Japanese Empire ........ 

Dutch East Indi('s: 
Java and Mac.I u ra ................. 
0 the r ............................ 

Total Dutch East Indies ...... 

Pbilippino Islands .................. 

Russia: 
Ct•ntral Asia ( 4 provinces) ......... 
Siberia ( 1 provmces) ..... . ........ 
Transcaucasia ..................... 
Other ............................. 

Total Russia, Asiatic . ......... 

Siam o • •••..........•..•..•......••• 
Turkey, Asiatic ....... ... ........... 

Total Asia ................... . 

a On Dec. 31 of preceding year. 
I> Census data Dec. 31, 1900. 

1905 1,247 
1907 774,443 
1907 -......... .. -.. 
1906 1,679 
1907 237,540 

-...... 2,728,343 I 
1907 d 1,340,286 
1906 ............. 
1903 ..... -. -.... 
1906 ..... -...... 
1905 -. ---...... -

1906 -..... -...... 
al905 - -......... -. 

··--·- -----······· 

1905 .. --.. -.. -.. 
1905 .. - - . -- .... -
... -.. .. -.. - - --. - -

1903 . . . . .. . . . - .. - .. 

1903 ... -........ 
1903 ---......... 
1902 122,312 
1903 58,500 

........ 180,812 

1904 -....... -- .. 
. . . . . . 2,500,000 

. - - - -- 4,021,098 

c Including native States, as far as omcially 
shown. Statistics cover only 8 districts of Bengal, 
collected between 1889 and 1905. 

d Of which 61,025 in Bengal, Alwnr, Gwalior, 
and Marwar includes mules. 

7,710 . . . . --.. --. - 510,063 ...... ... - - ... 
- -... -. - . -.... 2,250 2,807,963 . ........ -- .. 
-----···--·- .......... -... 65,798 231,627 
-- . -..... -. - ............. 362. 117 .... .... -.. -- --
-......... --. . .. . .. . . .. . -. -. 247,347 . ......... - .. 

635,034 I 227,750 21,197,046 828,983 

15,134,501 442,301 28,54G,6i4 .. - .... -... --
........... - .. . ............ lTT, 245 . .... -..... --

241,750 . . . . . -... -... - .......... - .... .... --. --.. 
.. . -.... ---- . 1,169 e 250,546 . .... --. -. - ... 
-.. -.... ---- ............. 160 .... -..... - - .. 

' 

-... -...... -. . .. . . . . . -.... 72,750 . .. --.. - - ..... 
226,620 . . . . ---..... - 117,21-1 . .. -......... 

226,620 . . . -- - -. -.. - 189,964 ..... --.. -.... 

2,186,993 ------······ .. -. -- .... -. - .......... --. 
446,540 -......... -. --.. - ... - ... - - ......... -

2,633,533 ............ - . ---.. - . -... - ------------
I 640,871 . ... -..... -- . 124,334 -..... - - . . . 

. ... -.. -.... 365,000 . .. -.......... . ........... 
--..... ..... 500 --- - - - ... - . - 38,700 

338,042 17, 122 745,086 -........... -
............ 2)0,000 8)2,000 20,000 

338,042 078,622 1,547,086 5.S,700 

h 1,144,478 - - -. - - ---.. - · · 9; cioci; cioci · I : : : : : : : : : : : : ... -. -. -.... - - . - -.. -----
20,359,795 I , 122, (Y.)2 39,836,000 I 58, 700 

e Not less than 1 y<>ar old; 30 per cent muy l>e 
added for those loss than l year ol<l. 

/ Carahaos. 
g Number of domesticated elephants returned ns 

2,036. 
h Census figures for 12 provinces. 
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Live stock of countries named-Continued. 

Country. Year. Asses. Dufialocs. I Camels. Goats . Reindeer. 

.AFRICA. 

Algeria .............................. 1907 265,922 ..... - - . -. -. 211 27:J 4,253,425 . -. - - ........ 1 Basutoland ..... ................. ... 1904 a 10 ... - ... --... . . -. - . --.... 1,625 -- -....... -. Dritish Central Africa ............... 1907 190 8 ' 78,511 I" ........... . - -...... -.. British Enst Africa .................. 1900 -........ -- - ............ - ---·······-- 1,150,000 .. -... --. - - -. Cape of Good Hope ................. 1907 I> 100, 4i0 ........ - - . - -...... -. - .. 8,699,414 . .... -- - --.. 
1900 Egrpt .............................. 120,000 300,000 40,000 ---- ..... -.. -- . - . --.. -.. German East Africa ................. 1905 8,777 .. --....... -.. 21 1,820,000 - - --....... - .. German Southwest Africa ........... 1907 1,630 ... -.. -... -.. 28 103,259 . -...... --- -. Madagascar c •••••.•••...•••••••••••• 1905 411 ...... --- - - . -. -...... --. - G<i, 747 ·······----• Ji!aurltlusd .......................... 1905 . . . . . -- ...... . .... ---. -- . - ........ ... - - 7,247 ...... - -..... Mayou{' ............................. ( t) 58 . . . - ........ ........ - . - . 1,508 . .... - ........ Na la! ............................... 1906 1, 759 ............. . ....... . ... 724, 428 . - - - .......... Orango Ri vcr Colony ................ 1903 3,096 ............ . .. - ........ 308, 9'.::0 . - .......... Reunion ............................ ( ~> 1,916 ......... - - - - - ......... - 4 .. 156 - ........... St. Helena .......................... 1901 774 ....... - .... . ....... -... 1.001 . ................ Southerrl Nigeria Col~ny (Lago:;) .... ! 1902 .............. - - . - ........ . . . . . - ---.. - 2,{j()() I ............ Sudan (.\nglo-Egypt1an) / .......... 1905 092, 2i2 . . . . . . . . . . . . 132,116 1,329, 711 ..... -....... 

'l'r:rnnsvaal. ......................... 1907 36,057 ............ . - - .. -...... 1,169,535 I 
Tunis ............................... h1905 97,990 ......... - - - H.7, :?29 5i.J,281 1:::::::::::: 

' 
Total Africa ................... ·----- 731,332 I 300,008 530,676 20,296,368 ............ 

OCEANl.A. 
Australia: 

Kew South "'ales ................. hl905 ... - ........ . . . . . . . . . - . - 853 37, 716 ............. 
Sou th Australia ................... I 1905 ........... ·I· ........... ............ 26,948 . ..... - ..... 
" 'cstern Australia ............•.... h1908 3,212 26,833 ............ '.l' . 1905 :: :: : ::: : :::,:: :: : ::::::: 1,691 asmauia ......................... . . . . . . . . . - . - . .... -...... 

Total Australla ................ ...... - • . • • • • • • • • • • I •••••••••••• I 4,065 93,191 I ............ 
' Fiji ................................. 1906 :::: :: :: : : : :I:::::::::::: . . . . . . . . . . . . 15,945 . ......... -. 

New Caledonia .............. ...... .. (e) (i, 111 I . ........... r ........... 
New Zealand l • ...•...•...•.•...••.. 1891 . . . . . . . . . . . -1 · ........... ........ - .. - 9,055 ·····-·----· 

............ I. ........... 4, 06;; 124,30'.! I ............ 

:::1d o~::~.i~::::::: : : : : : : : : : : J:::::: 8,520,159 I 21, 2!H, 837 I 1,684, 5$3 93,554,917 I 900,511 

a Excluding animals owned by natives. 
I> Census 1904. 
c Not including animnls in the pul>lic service. 
d On sugar estates only. 
, Official eslimato furnished by the FrClnch cni

bass;y to the United Slates under date of May•!, 190G . 

• 
• 

/ .\olmals assessed for tribute and tax. 
o Including mules. 
h On Dec. 31 ofprecedioi; year. 
i Including animals owued by Mnori:;. 

• 



• 
International trade in hides and skins.a 

(Substantially the international trade of the world. This tablegi,cs theclassifteation as round In the original retnms, and the summary statements for" .\JI countries" represent the 
total for each class only so far as it is disclosed in the original returns.] 

A• 

B, 

B 

B 

C 

C 

EXPORTS. 

Country. Year be- Kind of hides and skins. 
ginning-

JCattle, dried ................................ 
I do., salted ................................ 

Goat. ....................................... 
Jan. l !"""'• ddod . ................................ 

do., salted ................................ 
Kid ......................................... 
Sheep ....................................... 
Calf, dried ................................... 
do., salted .................................. 

Cattle, dried ................................. 
do., salted ................................ 

Jan. 1 
Goat. . . ..................................... 
Horse, dried ................................. 

do., salted ................................ 
Kid ......................................... 
Lamb ....................................... 

Jan. 1 
Sheep ........ . .............................. 
Hides and skins ............................. 
Deer ......... . .............................. 
Goat. ........................ • • • • • • • • • • • • • · · 
Hides, dried, not elsewhere specified ........ 

Jan. 1 do., suited, not elsewhere specified ........ 
IIorse ....................................... 
Lamb ....................................... 
Sheep ....................................... 
Other ....................................... 

{Cattle ....................................... 
Jan. 1 Goat ........................................ l} 

0 ther ....................................... 
Jan. 1 {ftfJ ro~tss"ic{ris: ncit eise\~•here specilleci::::: rail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 

Cattle ....................................... 
Jan. 1 Goat ........................................ 

Sheep ....................................... 
II ides, not elsewhere sncclfied ............... 

a See "General note," p. GOS. b Estimated. 

1903. 1904. 1905. 1906. 1907. 

Pounds. Pounds. Pounds. Pound.,. Pounds. 
51,230,825 50,466,002 53,457,674 51,149,435 45,755,084 
63,424,770 64,800,273 00,239,588 72,476,948 74, ll9, 120 
3,113,899 3,961,603 4,205,350 4,164,487 2,062,001 
2,870,826 2,152,791 2,801,828 680,007 2,214,675 
4,921,984 4,601,961 1,731,720 3,507,399 488,096 

815,695 1,049,508 971,720 944,222 871,031 
92,442,005 81,671,014 06,535,492 52,428, lltl 53,604,603 
6,681,327 6,139,211 6,855,933 4,092,440 4,249,850 
5,505,382 6,623,787 9,100,680 8,290,261 11,650, 10•1 
6,801,038 6,274,354 5,676,240 6,442,126 6,570,214 

12,569,873 9,172,109 13,682,76/l 9,728,115 11,133,502 
2,004,442 2,542,501 1,977,987 2,542,150 2,346,820 
1,313,514 1,033,747 2,297,437 1,821,670 777,570 
2,162,293 2,405,853 3,808,41!5 3,490,578 2,417,148 
1,431,241 2, 120,62(\ 1,836,009 1,213,203 830,040 
4,232,874 3,187,442 3,536,111 3,53.c!,850 2,3511,284 
4,034,017 3,575,676 4,251,393 5,061,371 3,887,630 

91,0Si,316 90,367,454 101,081, 93·1 102,400,208 07,433,761 
265,401 262,167 176,295 195,559 215,636 

4,193,246 5,556,633 3,361,740 3,642,815 4,097,878 
16,401,080 23,845,672 li,328,272 21,607,230 15,324,328 
46,006,347 48,004,782 42,135,260 50,667,124 54,149,926 

88,194 245,716 28,936 18,660 1,162 
67,298 289, 1!]6 5,143 64,218 23,140 

698,573 1,042,429 959,755 860,285 1,076,927 
9,262 28,911 33,113 54,227 00,504 

73,766,313 78,344,336 94,061,280 126,917,238 89,685,904 
27,611,430 38,581,900 { ·10,191,648 40,057,568 32,630,040 

14,994,861 0,473,968 4,320,624 
291,000 3.52,000 242,000 2·!7,000 293,0()() 

20,000,000 27,000,000 31,000,000 33,000,000 33,000,000 
69,317 90,391 96,562 67,84L 47,046 

1,189,172 2, 04'.l, 3Stl 2,070,438 4,566,062 7,423,557 
5,217,44!! 4, 92S, 951 .5, 461,295 5,208,577 6,611, AA4 

12,602,310 11, 602, or>R 11,713,890 14,523,317 17,817,237 
8,545 637 . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . ............... 

cThe figures relate to British South Airica after 1905. 
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International trade in hides and skins-Continued. 

EXPORTS-Continued. 

Country. Year be-
giDDing- Kind of hides and skins. 1903. 1904. 

--· 
Pounds. Pounds. China .................................. Jon. 1 Hides and skins ............................. 32,309,600 37,330,133 

Cuba ....................... . .......... Jan. 1 {Cattle ....................................... 2,351,012 2,438,844 
Other ....................................... 8,1, 032 52, 48'2 Denmark .............................. Jan. 1 Hides and skins ............................. 15,520,748 16,166,351 Dutch East Indies .................... Jan. 1 TI ides and skins ............................. 13,729,290 13,940,625 

Egypt ................................. Jan. 1 I Tattle and <'alf .............................. 4,331,513 6,841,357 
Sheep aud goatb ............................. 697,529 1,084,797 I Calf ......................................... ~ c) 21,348,700 
Goat ........................................ c) 7,613,556 
Kid ......................................... 1,198,100 875,C49 Franco ................................. Jan. 1 Lamb .............................. . ........ 1,146,708 1,096,486 
Large ....................................... 48,863,350 53,066,971 
Sheep ....................................... 8,617.409 9,047,394 
0 tiler . ......... ..... ........•............•.. 27,052,872 3,035,032 
Calf, teen .................................. 9,076,870 8,618,308 
do.

1 
ied ................................... 7,410,390 9,228,989 

C'att e, green ......•......................... 65, 40,1, 300 65,279,298 
do., dried ................................ 9,406,240 9,416,161 

Gennany e •............................ Jan. 1 Goat, with hair on ...•...................... 3,350, 31H 4,021,451 
do., without hair .......................... 12,566 15,432 

Horse, groon ................................ 10, il5, 124 8,346,156 
do., dried ................................. 1, 711, '148 1,782,878 

Sheep ....................................... 811,521 385,147 
0 ther ....................................... G07,814 098,865 

Italy ................................... {Cattle and calf. .....•....................... 24,070,283 23,639, 9'11 Jan. 1 Sheep and goat .............................. 4,329,437 4,125,950 
0 tber ....................................... 765,665 095,338 

horea .................................. Jan. 1 {Ca!lle ....................................... 5,525,600 4,755, GOO 
Skins ....................................... 6,421,200 4, GOO, 533 l Am.-ro, ......... __ ...... _ ......... __ ....... 278,066 229,777 

W:exico ................................. C'attlo ....................................... 13,571, OG4 11,841,898 Jan. 1 Deer ........................................ 006, 538 619,358 
Goat ........................................ 6,457,031 5, 711, 180 
Sheep .•••................................... 3,243 1, 777 I J !ides, dried ................................. 20,607,052 23, 6-H, -16G 

Netberlancls ........................... Jan. 1 do. , fresh.. . . . . . . . . . . . . . . . . .............. 414. 482 301, 5-18 
do., sallecl ................................ 33.893, 118 21,805,968 

Sheep •••.................................... 2,300,691 2, 7081 125 I 

• 

~ 

1905. 

Pounds. 
51,043,990 
4,622,043 

Hl8,290 
19,345,620 
14,039, Sil 
4,647,315 
2,620,849 

17,430,187 
10,333,449 

626,944 
1,446,100 

Gl, 880,962 
10,009,143 
7, 776, 412 

10,235,619 

i 
9,504,125 

65,859,114 
11,561,258 
3, 744, 110 

19,401 
16,149,958 } 1,629,216 

823,206 
604,507 

19,357,463 
4,61(\, 038 
2.737,700 
2,273,200 
5,i!IJ7,867 

13-1, J52 
14,392,088 

672,190 
6,350,232 

935 
22,724,931 

236,435 
32,383,298 
1,004,492 

1906. 

PO'Unds. 
56,615,034 
G,957,223 

207,823 
18,442,353 
15,276,688 
5,748,384 
3,196,093 

23,497,7~3 
8,400,492 

937,846 
1,324,978 

G9,130,285 
11,967,350 
6,723,877 

16,865,579 

80,434,531 

3,198,907 

18,055,854 
4,766,831 

605,830 
25.858,232 
4,502, 50v 

9l0, 729 
2,209,733 
o, 170, 533 

179,081 
18,087,442 

730,()60 
7,634.630 

17,428 
24,050,319 

237,905 
31,507,035 
1. 322. 985 

1907. 
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"> 

New Zealand ...•...................... I Jo.n. 

Peru .................................. 1 Jan. 

Russia ..•.............................. I Jan. 

Singapore .............................. ! Jan. 

Spain .................................. ! Jo.n. 

Sweden ................................ I Jan. 
Switzetlll.!ld ............................ I Jo.n . 

1:nit.ed Kingdom ....•................ • 1 Jan. 
United Sbtes.......................... Jan. 

'C'ruguay •.............................. J July 

Venezuela .............................. I July 

{
Calf I . ....•.•..••........••.•.•...•••••• • ••• 

1 I II!des / •............................. . ...... 
Sheep ..................................... . 

1 I II ides and skins .....................•...... 

{

llides, large ............................... . 
1 I do., small .............................. . 

Sheep and goats ............................ . 
1 I Hides ....................................•.. 

{
Oont .•..................................... 

1 I Sheep .........•.........•................... 
0 lhcr. ..................................... . 

1 I II Ides o.nd skins ............................ . 
1 (Hides ...................................... . 

{

Skins ...................................... . 
1 

1 

ITi9'es ....•.......•.......................... 
Skins b • •••.••••••••••••••••••••••••••••••••• 

l IIldesandskins .•........................... 
Cal r. ..... . . . ............................... . 
Cattle, dried ............................... . 

do., saltedb ............................. . 
1 I{ Goat. ...................................... . 

llorse, dried b • ••••••••••••••••••••••••.••••. 
do., saltedb .......•...................... 

Lamb ..•.................................... 
Sheep ....•.................................. 
Cattle .••.. •............................... . .. 

1 l{Deer ........................................ . 
Goat ...............•.......... : . ............ . 
Hides: 

Cnttle ................................... . 
llorse ............... . ................... . 
Large, not otherwise classUled .......... . 
Small, not otherwise classl.fied .......... . 
U ncl~lfied ............................ . 

Skins: 
Other countries ......................... , ......... . Cal! •............................... . ..... 

Deer ..... . .......... . ................... . 
Ooo.t ............................. . . . .... . 
Kid ..................................... . 
Sheep ....... . ........... . .............. . 
Sheep and goat, mixed ....... . ... .. .... . 
Unclassified ........ . .... . ... . ..... . .. .. . I ~Hides nod ski us, unclassified ..... . ......... . 

Total ............... . ......... . .. · I· ......... I ............ ........ . . ........ ........... .... . 

23,136 
l, 013, 593 

IS, 074, 406 
ti,009,920 

12,7H,759 
19,919,000 
17,884,900 
8,09-1,400 
2,628,269 
5,210,152 
4,248,059 

13,025,348 
12,201,200 
5,041,530 

17,451,168 
44,795,145 
21,251,307 
2,967,990 

16,019, 4-02 
35,823,436 

1,414 
397,568 

1,751,362 
608,383 

19,397,852 
8,306,624 

................. 
1,650,675 

17,480,222 
80,020 

3,148, 588 
1,352,037 

14, 085,945 

1,799,084 
1,303,750 
0,536,130 

21,780 
3,313,301 
o, 048, 093 

73,145 
(i' 44.1, 858 

1,302,ow,101 I 
a Year preceding. 
b Kumber of pounds computed from stated .ou.mber ofhi<les or skins. 

c :Not sepo.ro.tely stated. 
d Preliminary. 

29,802 103,286 270,056 439,425 
1, OU, 637 1,920,182 2,654,S73 3,170,930 

12,833,012 12,599,222 l l, 364, 57-1 Hi, 153,949 
0,717,700 0,95-!, 800 7,941,310 117,911,310 

10,000,202 1-l, 281, 165 31,578,585 ti 14,731,022 
2-l, 406,908 2-1, 540, 778 26,235,263 d 2-!, 484,478 
22,220,075 19,20tl,232 35,610,899 d 20, 807, 923 
6,919,733 7,208,133 7,510,800 a 7,510,800 
2,014.,515 1,74$,702 1,017,973 d 1,733, 772 
0,305,813 8,383,801 8,042,300 d 5, 43~, 465 
5,965,921 9,359,902 12,536,488 d 7,594,616 

12,6-17, 729 15,709,468 16, 2-17, 694 13,230,201 
11,750,194 12,095,438 13, ·114, 023 14,900,599 
5,544,404 0,062,490 5, 7-14, 584 6, 713, 735 

21,128,464 29,427,328 31,359,776 21,690,144 
49,864,593 40,964,937 37,835,419 35,403,044 
24, 514, 220 h,654,522 16,025,299 11,126,157 
2,074,655 1,795,344 3,243,COO 3,213, {',()9 

13,852,273 14,056,903 15,997,9>13 15,997,943 
41,159,472 30,875,494 24,357,872 24,357,872 

9,539 3,1 4,588 a •l, 588 
1,007,872 515,104 430,890 a 430,896 

004,196 124,608 60, 5-14 a 00, 5-14 
406,598 316, 719 294,330 a 294,330 

16,033,901 14,990,823 13,795,738 a 13, 795, 738 
7,624,535 7,929,730 6,399,486 a 6,399,486 

.. ................ . 349,459 319,459 0 349,469 
1,446,752 1, 179,815 1,402, 44•1 al, 402, 41-1 

12,706,880 46,&12,873 36,232,222 d 32,947,250 
3-18, 784 471,232 507,304 d 749,842 

6, 198,6H ........ ~~: ~ :~ .1: : : : : : : : : : : : : : : : ................. 1,915,667 . . . . . . . . . - ....... -
8,906,979 14,381,816 1,807 cl 30,408 

2, 183,255 2,435, 0-10 2,443,922 d 3,719,809 
l,372,92ti 859,-167 17,701,809 d 18, 18'l, 340 
-1, 427,006 8,010,735 0,324,174 d 5,135, Gl5 

40, 836 1, 0-10, 412 580,236 d28, 440 
2,942, 913 11, 014,904 10,441,802 d 12,836, 005 
8, 084,693 19, 260,233 3,551,489 d 3,551.489 

06, 311 5,805,481 1,275,344 d 1,611, 328 
5,393,110 8, 597,283 46,160,034 d -12, 932, 7G6 

1,350, 774,979 1,494,607,504 1,593,012,297 l,5G9,353,398 

~ Not including free ports prior to Mar. 1, 1906. 
I Estimated. 
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International trade in hides and skins-Continued. 
EXPORTS-Continued. 

Country. Year be- Kind or hides and skins. 1903. 1904. ginning-

R.ECAPITULA TION. 
'Hides: Pounds. Pounds. 

Cattle ................... .... ............ 381, 94•!, 951 380,190,421 
Cattle and calf, mixed ................... 28,401,796 30,481,298 
Horse .................................... 26,015,572 23,110,731 
Large, not otherwise classified ........... 64,786,697 75,931,787 
Smal I, not otherwise classified ........... 21,301,037 26,322,575 
U nolasslfied .................. . ......... . 170, 776, 990 177,413,080 

Skins: 
All countries ........................... A Ill gator ................................. 278,660 229,777 . ......... Calf ...•.................................. 33,533,502 56,337,248 

Deer ..................................... 2, 23-1, 689 2,254, •151 
Goat ..................................... 35,165,485 42, 2JO, 365 
Kid ..................................... 3,466,822 4,086,610 
Lamb ................................... 0,055,263 4,979, 722 
Sheep .................... , ............. . 164,002,137 148,400,112 
Sheep and goat, mixed .................. 28, orm, 959 35,516,115 
Unclassified ............................. 55,331,020 60,135,841 

,Illdes and skins, unclassified ................. 279, 755, 121 283,135,837 
Total. ............................ . ....... -... ···--····-···································· 1,302,009,707 1,350,774,979 

Th!PORTS . 

. \ustrln-IIungary ....................... 1 Jan. 

Belgium..... . . . . . . . . . . . . . . . . . . . . . . . . . . . Jan. 
Drillsh India........................... Jan. 
Denmark............................... Jun. 

Finland................................ Jan. 

Calf, dried .................................. . 
do., green ....................... . ......... . 

Cal llo, d ri<'d ................................ . 
do., green ................................ . 

Goal. ...................................... . 
Horse, dried ..............................•.. 

do., green ...................... _ ......... . 
Kid ........................................ . 
Lamb ...................................... . 
Sheep ................................ . ..... . 

1 II ides, raw ............................... . . . 
1 {Hides . • ..................................•.. 

"k' " 111S •••••••••••••••••••••••••••••••••••••••• 
1 ITlues and skins .•........................... 

{
Illdos, dril'•l. ............................... . 

1 I do., green ................................ . 
Sheep ...................................... . 

1 

1,245,171 1,496,718 
1,716,078 1,449,759 

22,300,192 29,398,855 
18,503,392 27,347,454 
1,100,547 I, 588,430 

583,784 560,8.SG 
125,223 153,062 
844,501 I, 046,093 

9,627,600 10,328,434 
5,301,403 5,0-H,30:) 

128,694,622 122,539,211 
9,8.50,090 11,738,210 
5,331,781 4,830, ,536 
5,766,189 6,902,190 
1,560,180 1,869,515 
5,907,507 5,780,115 

45,380 89, 521 

:.,_ 

1905. 1906. 

Pounda. Pounds. 
458,491,289 461,956,376 
23,904,778 31,606,616 
29,559,465 28,572,981 
76,468,299 100,714,870 
24, 540, 778 26,235,263 

179,910,093 185,871,042 

134,952 179,081 
57,557,376 58,777,451 
1,957,411 19,037,487 

86,890,798 92,798,805 
4,475,094 3,675,507 
5,333,163 5,222,385 

113,187,824 137,818,220 
45, 723,352 46,867,881 
64,340,775 51,080,107 

292,132,057 342,568,225 

1, 4.94, 607,504 1,593,012,297 

1,056,896 1,641,782 
994,505 1,795,444 

25, 180,311 43,766,156 
17,540,414 31,964,594 
1,410,076 1,279,563 

360,67u 494, 496 
224,871 500,670 
723, ,557 638,890 

8,602,435 10,561,242 
5,061,592 6,890,767 

1:55,911,437 142, 197, 407 
9,433,056 9,522,643 
4,444,104 5,274,370 
7,848,45'1 l0,2'.l4,48'.? 
1,898,433 2,631,124 
4,263,421 5,620,891 

56,061 68,050 

1907. 

Pounds. 
419,008,979 
29,764,301 
18,841,405 
86,169,507 
2,1, 484, 478 

109,473,469 

190,027 
69,806,080 
19,549,095 
71,599,706 
2,155,885 
3,716,33ll 

147,286,947 
36,283,212 
51,308,078 

419,564,081 

1,569,353,398 

1,608,492 
1,864,449 

36,294,251 
27,210,106 
1,243,407 

59,304 
C:30,301 
5i0,!l9i 

7,591,616 
4,843,334 

137,852,633 
10,799,319 
4,664,990 
0, .'\01, J 2,'i 
2,6!l8, 1t'3 

G36,550 
aos,oso 

~ 
t-0 
0 

~ 
~ 
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0 
~ 
0 
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Calf. ........................................ (b~ 7,090,953 7,980,756 9,035,423 C 6,501,820 
0 Oil t ........................................ (b 17,891), 172 23, l 10,243 23,276,399 c I 9, 777, -;:J,"J 

Kid .................... · . · . · · · · · · · · · · · · · · · · · 4,714,i0l 4,372,843 4,544.,123 4,935,708 c 3, 798, 5C4 ... 
France .. ............................... Jan. 1 r,unb ................... .................... 44.1,7.58 370,533 378,553 374, ,505 c251,547 

I-' Largo ....................................... 89,019,162 85,21 4,CSS 08,5i5,340 106,831,132 C 97 1 556, 948 
I Sheep ............................•.......... 3,032,012 2,630,226 2,532,200 3,201,332 c3, 159,664 

0:, Other ........ .......................•........ 2!1,900,427 2,063,720 3, 20:J, 189 1,674,851 c 1,433, 6( G 
-.J Cal!, dried ................................... 18,793,521 21,104,405 22, 14.5,869 18,811,819 14,672,421 en 
C') do., green .................................. . 22,039,386 24,738,945 32,244,140 38,531,942 39,555,328 
c,:; Cattle, dried ................................. G0,604,3C3 63,954,541 70,228,234 77,797,583 74, 161,5(10 
I do., green ................................. 146,242,719 152,057,850 H3,851,586 177, G94, 958 16] I 336, 88.J 

~ Germaoyd ............................. Jan. 1 Goat, with hair on ............•.............. 0,206,908 11,272,453 11,042,952 } 14,543,450 11,691,330 
do., without hair .......................... 25,794 61,068 38, 140 

I-' 
llorse, dried ................................. 4,427,101 4,666,964 4,592,889 6,688,823 5,081,433 

(0 do., green .............•................... 30,128,805 27,029,866 25,801,742 20,573,918 21,788,279 
0 Sheep ....................................... 737,00.5 ], 120,502 746,485 J,345,040 l,llti,8fl 8 I Greece ................................. 

0 lher ....•.................................. 3,032,017 3,515, 7Jl 3,340,443 2,157,002 1,864,C0!I 

~ Jan. 1 II ides ....................................... 5,674,9i5 7,004,659 6,055,809 5,286,300 5,609,972 
{ CatUe antl calf ............................... 32,555,653 42,876,591 39,240,949 44,294,383 c40,321,2l4 

o:, ltaly ................................... Jon . 1 Sheep and goat .............................. o, 197,903 0,997,520 8,740,884 ll, 596,532 c91 ll6,3~3 t:,j 

Other ..•.................................... 136,687 89,287 181,881 277,782 C 168,4:3 H 

Japan .................................. 1 Jan. 1 !{Cattle ....................................... 4,516,054 9,871,720 7,402,040 5,450,564 8,365,310 z 
Deer .....................................•... 437,982 373,008 426,217 700,708 751,884 

(Rides, dried ............................ _ .... 28,746,002 28,190,550 29,700,509 30,643,584 29,418,436 ~ 
X etherlands ............. . .............. I Jan. 1 I do., fresh .............. . .................. 3,48() 1,080 15,141 5,404 9,090 H 

do., salted ................................ 24,734,682 25,207,1()5 21,586,003 27,913,C94 20,705,5 2 t:1 
Sheep ................................ _ ...... 1,031,356 2,084,239 2,367,808 2,094,329 3, 226,~ll!J ltj 

Norway .............................. .. 1 Jan. 1 I JJides and skins ............................. 5,555,934 6,890,458 8, 722,2i9 10,507,625 10,191,328 Ul 

Portugal. .................... ......... -I Jon. 
{ Rides, dried ................................. 6,188,733 5,829,003 4,216,487 5,221,5eo 05,227,5£0 ~ 

1 I do., green ............. : ................... 507,616 243,906 181,630 152,868 a 152,8<:8 z do., not elsewhere spcc1fled ........•...... 990 825 414 15,249 a 15,2{9 t:1 
Bul!alo...................................... ICJ(),214 39,361 83,987 ................ ···············-
Call....................................... .. 65,731 13,406 13,728 33,363 a 33,3l3 Ul 

Roumnnl:l ...••........................ 1 Jan. 1 !<Cattle.. ..................................... 3,468,799 2,444,346 2,252,952 7,512,516 a7,512,5:0 ~ 
Tiorso... .................................... 8,014 22 3,490 .................. ...... ........ H 

Sheep, lamb, antl goat....................... 010, 125 400,000 157,536 700,617 a 700,5, 7 ~ 
Oth<>r....................................... 158,376 163,773 132,822 65,949 065,9<!) Ul 

• 

Russia .. . .............................. I Jan. 
{llidcs, dry................................... 12,279,363 10,412,368 12,668,515 10,147,330 <7,511,4C.2 

1 I do., greC'n........... ...................... 55,754,913 48,126,842 51,753,326 45,639,682 c59,513,894 

Singapore .............................. Jan. 
Goat nod kid............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J, 694,232 c216, 670 

1 Hides....................................... 10,258,000 10,554,133 8,191,200 9,236,000 09,236,000 
Spain .................................. Jan. 1 Hides and skins................... .......... 22,710,150 17,857,559 14,247,484 17,281,585 cJ0,591 1 299 
Sweden ......... ....................... Jan. I Tiidcs and skins............................. 15,172,300 19,782,796 18,939, 7G2 21,290,081 20,360,2l2 I Coate.... ............ .. ..... ................ 3,557,151 6,517,464 3,756,596 9,329,915 7,931,127 
United Kingdom ....................... I Jan. 1 1 Tiides................................ ....... 62,491,856 61,636,848 C0,628,848 ,0,661,Cfl6 70,407,232 

Sheep e............... ....................... 44,909,414 34,490,368 34,li94,l06 .;2, !24,2G5 /61 674,f:!9 
!Other ....................................... 3,124,(08 l,380,55r. :li7,900 1,135,080 5C8,4.6 

a Year preceding. d "\'ot including free ports prior to }.!arch 1, 1906. 
b Not separately stated. 6 :Numbc-r of pounds computed from stated number of hides and skins. 
cPrcliminary. J Pick.led sheep skins only. Sheep skins with wool left on were stated in weight for 1907 and not included. -:r 
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Country. Year bo
ginning-

International trade in hides and sl:ins-Continued. 
IMPORTS-Continued. 

Kind of hides and skins. 1903. 1904. 1905. 1906. 1907. 

Unlted Sbtes .......................... I Jan. 
[Cattle ...................................... . 

1 i1Goat .................................. . .... . 
,Other ...................................... . 

Pounds. 
106,313,926 
82,039,248 

100,634,009 

Pounds. 
91,686,817 
95,447,4~8 

113,690,977 

Pounds. 
136,612,360 
102,940,811 
141,587,241 

Pounds. 
144,040,983 
109,232,719 
145,253,161 

Pounds. 
122,932,034 
86,252,338 

146,303,578 Hides: 

Other countries .....•.................. , ......... . 

Cattle ................................... ! 5,441,221 7,289,141 7,143,387 8,324,330 aS,903,483 
Horse. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 543 a 7, 703 
Large,nototherwiseclassified ........... j 438,504 1,054,916 328,180 ............................... . 
Small, not otherwise classUled...... .. .. . 7,011 17,289 } 9 ,,68 r.~0 {···· .......................... . 
Unclassified............................. 8,100,685 4,932,405 1 " ,o, 3,065,524 a2,024, 797 

Skins: 
Calf..................................... 13,933 153,261 128,604 131

1
676 aJ33,340 

Deer..................................... 9,8SG 21,014 ................................ , ............... . 

i?ct~:: :: : : : : : : : : :: : :: : : : : : : : : : : : : : : : : : : :!. ....... ~~:~~ ......... ~~~'.~ ......... ~~~'.~'.. 6~;gf ~ a 4:8:~-~ 
Sheep................................... 11 533,850 1,534,047 741, \Jti-1 1,199,522 a I, 150, 769 
Sheep and goat,, mixed .................. · 22,447 10,416 3,849 57,770 a400 
Unolnssitied............................. 1,348,347 l,27i,800 2,003,073 1,806,172 aJ,483,803 

Hides and skins, unclassified................ 3,097,490 I, 179,409 898,578 7,708,879 a9,0l7,453 

Total. ............................ 1 .......... 1........ ...................................... 1,304,227,9071 . 1,332,226,559 j 1,418,566,590 i 1,595,595,470 I 1,437,644,045 
RECA.PITVLATIO)<. 

Rides: 
D ulialo ................................. . 
Catile .................................. . 
rattle and calf, mixed ................... I 
Ilorsc .................................. . 
Large, not otherwise classified ....•...... 
Small, not othenvise closslfied .......... . 
Unclassified ............................. , 

• I IJ Skins: I .\II counLn<'s .................... • • • • •· · · ··· · · · · · · 1 Co.IL ............ . ...................... . 
I . Deer .................................... . 

Goat . . .................................. 
1 !Cid .................................... . 

Lamb .................................. . 
Sbc('l) .................................. . 
Sheep and goat, mixed ................. . 
Unclassified ............................. I 

Ilides and skins, unclassl.O.cd ............... . 

'l'otal. ............................ ! · ......... ! • ............................................. j' 

160,214 39,361 
367,450,606 384,050,724 
32, .55.5, 653 42,870,591 
36,272,927 33,011,370 
89,487,COO 86,269,C04 

7,011 17,289 } 
3C0,753,700 344.,066,895 

43,873,820 56,047,447 
447,868 394,922 

96,413,456 132,238,873 
5,550,292 5,418,936 

10,069,358 10,098,967 
57,231,020 46,996,872 
9,830,475 10,407,936 
6; G80, 128 6,108,336 

188 384 053 J73,582,436 I 1 

1,ao4,221,901 I 1,332,226,559 

410,2~::b 1····406;ssi;681· ·····41n;1io;w3 
39,240,949 44,294,383 40,321,21'1 
,ll, 073, GUS 38,263,450 27,567,020 
98,843,520 106,831,132 97,556,948 

355,873,699 368,475,962 368,161,767 

C4,5G4,498 G9, 981,449 C4,459,2i3 
426 217 700,708 751,884 , 

142,964,390 159,901,529 127,454,739 
5,267,CSO 5,654,223 4,487,546 
8,080,988 10,935,807 7,843,163 

4U,200,2l6 56,923,305 20,239,898 
R,902,2C9 12,364,81!) 9,8l7,2.50 
6, '147 I 177 7,080,542 6,148,793 

1'.19,486,033 217,646,477 216,128,517 

1,418,SCG,590 I 1,sos,sos,410 I J, 437,644,045 

a 'Prellmlnary. 
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STATISTICS OF HORSES AND MULES. 723 

FARM ANIMALS AND THEIR PRObUCTS IN CONTINENTAL Ul TITED 
STATES . 

HORSES AKD MULES. 

1.\ru1nbcr and farm, t'alue of horses and mules on farms in the United Stales, 1867-1909 . 

. 
Horses. Aiules. 

January 1-
Price gcr Farm value Price ger Farm value Number. hea Jan. 1. Number. hea Jan. 1. Jan. 1. Jau.1. 

-
1867 .......................... 5,401,263 S59.05 $318,924,085 822,380 S66. 94 S55,048,257 
18<,8 .......................... 5,756,9~0 54.27 312,416,048 855,685 5Ci.04 47,953,624 
1Sli9 ....................... ... 6,332,793 62.57 396, 2'.2'2, 359 921,662 79.23 73, 0'.26, 906 
1870 ......................... . 8,248,800 67.49 556,250,529 1,170,500 90.42 106,654,015 
LS71. ••••••.•.•••••.•......••• b, 702,000 71. 14 610,038,564 1,242,300 91. 08 11•1, 272,194 

1S72 ......................... . 8,990,900 67. 41 600, 111, 4<9 1,270,300 87.14 111,221,919 
1873 ......................... . 9, 2'22, 470 G6.39 612,273,159 1,310,000 85.15 111,546, 171 
l'\74 .......................... 9,3-33, 800 65.15 008,072,797 I, 339,3W 81. 35 108,952,659 
lb75 ..... .. ............ -. -.. -. 9,504,200 61.10 580,707,854 1,393,750 71. 89 100,197,044 
1876 .......................... 9,735,300 57.29 557, 7~ti, 731 1,414,WO 60.46 94,000, 9iti 

18i7 .......................... 10,155,400 55.83 507,016,871 1,443,500 G4. 07 92,481,931 
lbi8 ................... -· ---· . 10,329,700 56.63 584, 998, 503 1 u3- '00 Ci2.03 101,570,2,8 ' I 1 4J 18i9 .......... .. .............. 10,938,700 52.36 572,712,085 1,713,100 56. 00 95,941,589 
I&,I) ••••• . ••••••...•••••••.... 11,201,800 54. 75 GI3, 296, 611 1,729,500 61. 26 105, !)48, 319 
1881 ........................... U . 4..?9,ti26 58.44 OG7, 054, 325 1, 7'20, 731 G9. 79 120,096,164 

18b2 .......................... 10,521,554 58. 53 Gl5,824,914 1, 8.15, 169 71. 35 130, 04.5,378 
1883 ............. .. ........... 10, &38, 111 70.59 7ti5,041,308 1,871,079 79.49 148, 732, 3!)0 
l&H .......................... 11,169,683 74.64 833,734,400 1,914,126 84. 22 161,214,976 
)885 .......................... 11,564,572 73.70 852,282,947 l,972,5ti9 82.38 162,497,097 
18bti .......................... 12, 077,G57 71. 27 860,823,208 2,052,593 79.00 163,381,096 
1887 .......................... 12,496,744 72.15 901,685,755 2,117,Hl 7b. 91 l(i7 1 057 I 538 ~- ... ..... ......... . ....... 13,172,936 71.82 94ti,096,154 2,191,727 7!). 78 174,853,563 
I&,!) ..•..•.•••••.••••••••..... 13,063,294 71. 89 982,194,827 2,257,574 79.49 li9,444,48l 
1890 .......................... 14,213,837 68.84 978,516,5(;2 2,331, 0-27 78.25 182,394,099 
1891. ......................... 14,056,750 67.00 041, 823,222 2,296,532 -- 88 l 78,847,370 /1, 

1892 ....•..................... 15,(98,HO 65.01 1,007,593, ()36 2,314,699 75. 55 lH,882,070 
l8JJ .......................... 16,206,802 61. 22 992,225,185 2, a:u, 128 70.68 164, 763, 751 
189.J . . ........................ 16,081,139 47. 83 769,224,799 2,352,231 62. 17 146,232,811 
I S95 ...••....•...••••.. •.•..•• 15, S!t.l, 318 36.20 570,730,560 2,333,108 47.55 110, 9"27, 834 
1890 .......................... 15,124,057 33.07 500,140,186 2,278,9{0 45.29 103,204,457 

1897 .......................... 14,364,667 31. 51 452,649,396 2,215,654 41. 66 92,302,090 
18'J8 .......................... 13,960,911 34. 26 478,362,407 2,190,282 '.13.88 96,109,516 
lb99 .... . ........ . ............ 13,665,307 37.40 511,074,813 2,134,213 44. 96 05, 963,261 
1900 ... .. ..................... 13,537,524 44. 61 003,969,4~2 2,086,027 53.55 111,717,092 
1901. ......................... 16,744, 723 52.86 885,200, 168 2,80~,458 63.97 183, 232, 209 

1902 .. . ....................... 16,531,224 58.Gl 968,935,178 2,757,017 G7.61 186, 411,704 
1903 ...... . ................... 16,557,373 62.25 1,030,705,959 2,728,0bS 72. 49 197, 753,J'rl 
1!104 ... .... ................... 16,736,059 07. 93 1,130,940,298 2, 757, !)16 78.88 217,532,832 
1905 ................... --..... 17,057,702 70.37 1,200,310,020 2,883,710 87.18 251,810,378 

1006 .......................... 18,718,578 80. 72 1,510,889,906 3,404,361 98.31 334,680,520 
1907 .......................... 19,746,583 9:1.51 1,846,578,412 :1, 816,092 112. Hi 428,063,613 
1908 .......................... 19,992,000 93. 41 1,807,530,000 3,869,000 107.76 416,939,000 
1900 .......•.........•........ 20, !½O, 000 95. 64 1,974,052,000 4, O;;J, 000 107.84 437,082,000 
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... \Tunib£r, ai•crage price, and farm v1lue ()f horses and 1nules onjar,ns in the United States 
Jan.uflryl, 1909. 

State, Territory, or DiYision. 

:r,r aine ...................... . ...... . 
:Xew Hampshire ... . .............. . 
\'ermont .... .. .................... . 
~assachusetts ................. . ... . 
Rhode Island ..................... . 

Conne<'tirut ...... ................. . 
New York ........................ . 
Xew Jersey ....................... . 
l'eru1syhania .................... .. 
Delaware .. .. . ...... ... ........... . 

1f!"}ryland ......................... . 
, 1rg1nia. ........................... . 

'

y y· .. est 1rg1n1a ..................... . 
X orth Carolina .................... . 
South Carolina ................... .. 

Georiin . ... ........ .... ........... . 
Florid:i ........................... . 
Obio ........................ .. .... . 
I ndiana .................. . .. ...... . 
Illlnois ............................ . 

1f_iclliga'?-............ _ ............. . 
" 1scons1 o ......................... . 
:\1innesota ......................... . 
Io,\·a . ...................... . ... . .. . 
Missouri .......................... . 

Xorth Dakota ..................... . 
South Dakota ................ . .... . 
X ehraska ......................... . 
Ka o,as .......................... .. 
Kentucky . . ....................... . 

Tennes~e ......................... . 
,\.labo.rua .......................... . 
11· . . . . 1ss1ss1pp1 ........................ . 
Llluisiaoa ......................... . 
Texas ............................. . 

Oklahoma ........................ . 
Arkansas .......................... . 
:\fontnoa .......................... . 
\Yyomlng ....................... . . . 
Colorado .......................... . 

~ ew )fexico ....................... . 
.'\rizooa ........................... . 
Utah .............................. . 
Xe,·ada ........................... . 

Idaho ............................. . 
"'asbington ....................... . 
0 re goo ............................ . 
California ......................... . 

l"nite:.l States ............... . 

Dl'l'isioo: o 
!\orth .\tlantic ................ . 
South .\Uaotic ................ . 
N. Central E. Y iss. R ......... . 
};. Central"'· ~1iss. R ........ . 
South Central. ................ . 
Far \\. es tern .................. . 

Number. 

lli,000 
59,000 
93,000 
63,000 
14,000 

Gl, 000 
710.000 
102,000 
619,000 

3i,OUO 

1.SS,000 
314,000 
195,000 
192,000 
85,000 

l<0,000 
54,000 

!);;S,000 
830,000 

1, (j'.!J, 000 

739,000 
bt,-2, 000 
752,000 

1,410,000 
995,000 

Gi'6,000 
591,0001 

1,035,000 
1,152.000 

399,000 

324,000 
Hi8, 000 
21>5,000 
233,000 

1, 3..2, 000 

7xt, 000 
293,000 
301,000 
135,000 
2i5, 000 

130,000 
111,000 
125,000 
96, 000 

IIorses. 

Aver
age 

price 

t!:ad 
Jan. 1. 

$107. 00 
98.00 

103. 00 
Jiu. oo 
120.00 

123.00 
114.00 
124. 00 
llG. 00 
100. 00 

100.00 
100. 00 
102. 00 
110. 00 
121. 00 

116. 00 
104. 00 
113. 00 
10,. oo I 
l()'J. 00 

110. oo I 
]07. 00 
100. 00 I 
JOO. 00 
90. 00 

101. 00 
93.00 
91.00 
Sil. 00 
95.00 

103. 00 
88.00 
78.00 
('5. 00 
'il.00 

73.00 
-., (YI 
I-· I 
t:s.. 00 
li5. 00 
7'l. 00 

41. 00 
53.00 
72.00 
70.00 

F arm ,aluc 
Jan. 1. Kwnher. 

Mules. 

A -ver
ai::e 

price Farm Yalue 
per Jan. I. 

head 
Jan. 1. 

$12,519,000 .......................... ..... . 
5,782,000 ......•......................... 
9 .. ~i9,()()() .......... . . ········ ············ 
9,H28,000 ........... .... .......... ...... . 
1, i64, 000 l· .............................. . 

7,503,000 .......... . ................... .. 
SO. 9S0, ()IJ() I 4, {J()() 112;. 00 SJ()!<, 000 
12, &:8, 000 5,000 13i'. 00 LS.i, 000 
71,804,000 ~3. 000 12S. 00 :;, 5lH, 000 
3, i00,000 , U,000 l'..'!\. 00 ii4,<XX> 

15, soo. 000 20,000 12,~ .. 00 2, 521j,(J(J() 
31, ~00. 000 53,000 II b. 00 u, I<S,000 
19,Ml0,000 12,000 10;. 00 l,2'14,000 
21,120,000 179,000 I"- 00 Z-2, ; ,33, 000 _,. 
10,2&5,000 141,000 H0.00 HI, i{0,000 

lG,2{0,000 241,000 134. 00 32. :."1 {, 000 
5, ti} f,, 000 20,000 li2. 00 2:s o,,x,-, 

108,254,000 21,000 11 J. 00 2, J.11. tMI 
88,810,000 92,00fl 112. 00 10,301,000 

1 ili, 907,000 H!.1,000 113.00 l U,S3i, 000 

81, '.?!.lO, 000 4,000 111. 00 444,000 
70,834,000 5,000 103. 00 r,1 :;, (XX) 
;s. '.!()(}, 000 I !I, 000 I 0~. 00 11:i,1, 000 

H6, 1.57,000, ~,:. 000 112. 00 S, lf.,.!,000 
69,550,000 I 337,000 lOJ.00 34, i!l,OOU 

(\.<l, 4ib, 000 8,000 112. 00 696,000 
55,2~2.000 9.000 lOJ.00 !l.!i, Ulll 
94, I 8.5, 000 ,1 .000 101. 00 i,3t<1,000 

I 02, 5:!6, OIXJ ]~7.000 10:;. 00 15. 43;:;_ 000 
3;, 905,000 20,, 000 100. 00 21, 9 t!, 000 

33,372,000 267,000 111.00 31, 6.5,, 000 
H, 71H,000 ::!48, 000 109. 00 2ti, iS4,000 
20,1>,0,000 ""- 000 10,. 0 l 30, ;1ra1,ooo .,_,. 
15,145,000 J 7ti, 000 }()'.?. 00 Ji, 05:?,000 
95,2/32,000 tiSS, 000 ~J. 00 G.1,9Sf,IXXJ 

Si,013,000 185.000 9G. 00 I;-, 760,000 
21, O'Jtj, 000 21i,000 !l'J. 00 21, ~8-1. (JO) 

19, i(,0, <XXl 5,000 ~!. (IQ 415.000 
8, iiS,000 1,000 ~\J.00 fe<l. 000 

19,800,000 12,000 9.:;. 00 1, I ".O, 000 

5,330.000 8,M ii. 00 .¼8, 000 
5, XS;J,000 f,,000 :1..l. 01 4t~'i, 000 
9,ll00,000 3,000 75. (XJ 2.!.),(){)f) 

lJ, 720,000 4,000 00.00 ~JOO, !KIO 

12. 9.Z., 000 2,000 101. 00 ZtY.?,000 
3:!, 3'20. 000 5,000 Jf}'<. (~) &,0,000 
27,50S,OOO 8,000 103. 00 ti2l, 000 
37,030,000 8.J,000 IOi. 00 8,881,000 

},S'j, 000 8'J. 00 
320, 000 Hll. 00 
2'J9, 000 112. 00 
412,000 I 90. oo 

20, 6-".0, 000 95. 64 I. £~i4, O.'.i2, 000 4,053,0001101.84 i -t3i,0"-2,000 

l , 658, 000 
1,liS,000 
4,812,000 
6,625,<UJ 
3.~·.ooo 
2,365,000 

Jl4. 19 
10s. r.s 
lO'J. 33 
95. 30 I 

1,. ,o I 
ib.Zb 

212, !Iii. 000 
124,051.000 
52G, (1.15, CXX) 
u:J 1, 3•.0, 000 
295,'.l.ui,OOO 
lb.5,132,000 

c. See note a, pa;;eW!.1. 

52,000 12,. ;!) G,697,000 
t,,2,000 131. 45 88,333.000 
27J ,000 l I 2. 2'J 30, 4:11, (X() 
G2i, (()0 HJ-t. 3i 1.;;, ~41, 000 

2,295,000 101. 2'J 232,471,000 
13G,OOO 100. 80 13, iO'J, 000 . 
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I mports and e:i:ports of horses and 1nules, u·ith ai·erage prices, 1892-1908. 

Imports of horses. E:-.-ports of horses. Exports of mules. 

Y ear cndlngi 
June 30-- Num- Average Num- A veraj::'e Num- Avcr:igo 

I bcr. Value. import bcr. Valu<'. <'XP.Ort I.Jcr. \'aluo. CXJ?Oft 
p rice. price. ~ price. 

1'!02 .. . . .... 14,074 S2, 455,8C8 $174,50 3,226 SGll,188 S 189 . .((i 1,9(5 $238,5!)1 Sl'.ll. 4.2 
1803 .. .. .... 15,451 2,368,2(,7 154. 57 2,9L7 718,607 242. :o 1, G34 210, 2i8 128.C.9 
1S94 ........ (i, )(j(l 1,3l9,5i2 214. 01 5,2{6 1, 10S, 005 211. 40 2,0G3 2~0,0Gl llG.80 
1 <;95 ... . . . .. 13,008 1,055,101 80.56 13,9h4 2,209,291, 157. 9!) 2,515 186,452 74.14 
IS% . .. .... . 9,091 6t.i2, 591 66.32 25,126 3,5:!0,i03 1-0:0.52 5,918 400,IGl C8.C.3 

1S97 ... .. . .. 6,998 464,808 66.42 39,532 4,7C9,2G5 120.64 - r3 545,331 72. 07 I' r 
l~S .. . . . ... 3,085 414,899 134. ~!) 51, L[,0 6, 176, 5t,9 120. 75 8,C~8 6'A,7S9 82.00 
l~!.JO . .... . .. •) Qt? 551,0(:0 181. 15 45,7,8 5,444,342 118. 93 6, ;; 5 516,0CS iG. [,:3 v, --
HJOO •••• . .•• 3,102 506,592 192.32 64,722 7,612,616 117. <,2 43,3L9 3,019,<!;8 00. ~8 

1001. ..... . . 3,785 985,738 260. 43 S'.l,2CO 8,8:-3,845 107.89 34,405 3,210,267 93_:,1 
1002 ........ 4, S:i2 1, 5,i, 2J•L 326.H 103,0:.?0 10,0 s,o,6 9,.53 27,51'0 2,(,02,298 97.(0 
1003 ...... . . 4, 900 1, t.36, 296 307. 32 34,007 3, l;i'.l, 150 02.<,0 4,294 521,725 121.47 
1004 . ....... 4 -f)(.i 1,4C0,2S7 308.90 42,001 3,180,100 75.03 3, G::8 412,971 112. 00 ',_ 

~ -1905 ........ 5, l&O 1, £01, 063 307. 16 3.J, s:2 3,175,259 01. 19 s,gz6 645,464 110. ;o 
1 !)()6 •••••••• G, 021 l,irn,c,;5 285.11 40,0S7 4, 3G5,9bl lOS.01 i, 11'7 980,639 138. cs 
1~7 ........ 6,060 1, 9~8, 105 325.35 32,8.\2 4,3,';9,91;7 131. 00 6,ibl SW, !lOl 125. ' 8 
1008 ...•.... 5,487 l,C.04,392 292.~0 19,000 2, Cil2, 5S7 137.f:0 6,GOO 900, €.67 1(0. 90 

Imports and exports of lire cattle, 1cith ai·crage rrices, 1892-1908. 

Imports. £:,ports. 

Year cn:.ling Juno 30-- I AYernge Avera~e 
Number. Value. import Nun1ber. Value. oxl)crt 

I price. price. 

• 

1802 ................................. 2,168 647,466 $'.?l. (9 394,607 ~.009,005 SSS.95 
1693 ................................. 3,293 45, {ib2 13.b7 287, 00·1 2l>, O:l2, 428 90.68 
lo94 ................................. 1,592 lb,i04 11.,5 350,278 33,461,922 93.14 
lf [15 ••••••• •••• •••••••••••••••••• • • • • 149,7/l l 76.5,8S3 5. Jl 331,722 30, (i03, 796 02.20 
1690 ................................. 217, &26 1,509,856 6.93 372,461 :H, 500, 672 92.i9 

11,07 .......................... • ....... 328,977 2,589, S.57 i. 87 302,190 36,357,451 92.70 
1&'93 ................................. 201,5S9 2,013,223 9.99 4;m, 255 :H, h~7, 500 86.12 
1890 ..................... -....... -... 100,,;,2 2,320, 3G'.l 11.f.2 Jl-19, 400 30,516,b:33 73.35 
1900 ................. .. .............. 181,006 2,257,694 l'.l. 47 397, 2&6 30,635,153 77.11 

1001. ............ , ................... 146,022 1,931,433 13.23 459,218 37,566,980 81.81 
1002 ..... . ................ _ . _ . __ . _ ... Ou, 027 1,(03, 722 16. ,5 392,hR4 29,902,212 76. 11 
1'l'l3 •. . ...... . ......•....• : ... ......• {j(;, 175 l,LG1,5~S 17. 5-5 40.?,1,8 2!l,84h,fl3G 74.22 
1904 .. . .. . ........................... 16,056 310, 737 19.35 503, 4(,,0 42,256,291 71. 21 

190.5 . ................................ 27,855 458,572 16. 46 567,806 40,598,048 71. 50 
19:)(l ................................. 29,019 s,;s,4;;0 18.liO 584,2;,o 42. c~~J, 1;0 72.03 
103, ....... ·························· 32,402 56-5, 122 17. 44 4.23,C.51 3.J.5ii',~!)~ 81.73 
1~ ................................. 92,356 1,507,310 10. 32 3<0,210 20, 3:,9, 134 84.02 
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Number and value of milch cows and other cattle on farm~ in the i~nited States, 1867-1909. 

Milch cows. Other cattle. 

January 1- ' 
Price per Price perj 

Number. Farm value Fann value head Jan. 1. Number. head Jan. 1. Jan. 1. Jan. 1. I 
-

1867 ........................... 8,348,773 $28. 7•1 5239,946,612 11,730,952 Sl5.79 it85,253,850 
1868 •.......................... 8,691,568 26.56 230,610,717 11, 9<2, 484 15.06 J i9, 887, 797 
186!) ........................... 9,247,714 29.15 269,610,021 12,185,385 ]8. 73 228, 183, 001 
1870 ........................... 10,095, COO 32.70 330,175,234 1.5,388,500 18.67 290,400,588 
1871. .......................... 10,023,COO 33.69 339,700,528 Hi, 212,200 20.78 336, 859, 017 

1872 ........................... 10,303,500 29.45 303,438,398 1G,3S9,SOO 18.12 206,931,664 
1873 ........................... 10,575,900 20.72 262,559,051 16,413,800 18.06 290, 44R, 036 
187 •!. .......................... 10,705,300 25.63 274,325,tiW 16,218,100 17. 55 284, i'05, 983 
187 5 ........................... 10,900,BCO 25.74 280,700,C45 lu,313,41)() IG.91 275,871,C.64 
1S76 .......................... - 11,085,400 25.61 283,878,869 16,785,300 17.00 265,387,123 

18i7 ........................... 11,260, soo 25.47 I 15.99 2Si,155,528 286,778,030 17, 956, 100 
1878 ................. · · · . · · · · · · 11,300, lCO 25. 74 290,897,809 110, 2'23, 300 16. 72 321,345,691 
1879 ................... · · · · · · · · 11,&26, 400 21. 71 25G, 720, 7;9 I 21,408,100 15.38 329,253,631 
1880 ..................... · . · · · · 12,027,000 23.27 279,899,420 21,231,000 16.10 3H, 761,154 
18&1. .......................... 12,368,G.53 23.95 290,277, oco 20,928,710 17.33 362, SGl, 509 

1882 .................. ....... .. 12,611,632 25.89 320,489,310 23,280,238 19.89 ~u3,0G9,501 
1883 . .......................... 13,126,665 30.21 396,575,405 28,0-l6,0i7 21.81 611,549,109 
1884 ...................... : .... 13,501,206 31. 37 423, 486, 6~9 29,046,101 23.52 683,229,054 
1885 ...................... ..... 13,904,722 29. 70 412, !)0:3, 093 29,866.573 23.25 694,3~.913 
1&;6 ........................... 14,235,388 27. 40 389,985,523 31,2;5,242 21. lT 661,956,274 

I 
' 663, 137, 926 1sg1 .. ......................... 14,522,083 26.08 378,789,569 33,511, 750 I 19. 79 

1888 ........................... 14,856,414 24.65 366,252, 173 34,378,363 17.79 011, 7:iO, 520 
1889 ........................... 15,298,625 23.94 360,2'26,3,6 35,032,417 17.05 597, 236, 812 
1890 .................... · · · · · · · 15,952,883 22.14 353,152,133 36,849,024 15.21 560,C.25.137 
1891. ......................... . 16,019,591 21. 62 346, 397, 900 36,875,~8 14.76 5.J4,l2i,908 

1892 .............. ........ ..... 10,416,351 21. 40 351,378,132 37.C51,239 15. 16 570,749,155 
1893 .......................•... 16,424,067 21. 75 357,299,785 35,954, 196 15.24 5-17,~2,!?04 
1894 ........................... 10,487,400 21. 77 35'3, 998, 6Gl 36, 608, 168 14. 66 53G,769,747 
1895 ........................... 16,504,029 21. 97 362,601,729 34,364,216 14.06 482,999,12!) 
1896 ........................... 16,137,560 22.55 363,955,545 32,0bS,409 15.86 508,923,416 

181)7 ........................... 15,941, 727 23.JO 369,239,993 30,508,408 l 6. fi.5 507,920, 421 
1898 ........................... 15,8~0,S&G 27.45 434,613,826 29,2(;4,197 20.9:2 Gl2,290,634 
1899 ........................... 15,990,115 29.GG 474,233,925 27,994,225 22. i9 G.1i, 931, 135 
1900 ........................... 16,292,360 31.60 514,812,106 I 27,610,054 24.97 G.S9,486,2GO 
1901 ........................... lG, 833,657 30.00 sos, 093, 077 ~5,500,213 )9.93 906,044,003 

1902 ................ .. ......... 10,696,802 29.23 ~SR.130,324 44,727,797 ]8.76 (39.126,073 
1903 ........................... 17,105,227 30.21 516, ill, 914 44 659 206 18.45 f24.054.902 

t ' 1904 ........................... 17.419,817 29.21 508,841,469 43,629,498 16. 32 712,178.134 
1905 ........................... 17,572,464 27. 44 4.:>'2, 272,203 43, 6G9, 443 15.15 Cul, 571,308 

1906 ........................... 19,i93,8CG 29.44 582,768,592 47,067,656 15.SS 7<6, 171,709 
1907 ........................... 20,968,265 31.00 045,496,0bO 51,565,731 17. 10 881,557,39ll 
1908 ........................... 21,194,000 30.67 0.50,057.000 50,073,000 16.69 845,938,000 
1909 ...................... -. . . 21,720, GOO 32.36 702,945,0CO 49,379,000 17.49 863. i'54, 000 
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Number, average price, and farm value of cattle on farms in the united States January 
1, 1909. 

Milch cows . 0 ther t.:'attle. 
. 

Aver- Aver-
State, Territory, or Division. ago a"e 

Number. price Farm value Number. price Farm value 
per Jan. 1. c,er Jan.I. 

head ead 
Jan. l. Jan. I. 

Maine .. ..............•.............. 179,000 529.00 35,191,000 145,000 $15.00 S2,li5,000 
New Hampsblro . .. ................. 124,000 32.00 3,968,000 97,000 18.00 1,746,000 
Vermont ............................ 268,000 30.00 8,640,000 214,000 13.50 2,889,000 
Mossaehusetts ....................... 194,000 40.00 i, itiO, 000 90,000 16.00 1, 4~0.000 
Rhode Island ....................... 26,000 43.00 I, 118,000 10,000 18.00 180,000 

Connecticut ......................... 137.000 38.00 5,206.000 83,000 17.fO 1,11:2,000 
New York .......................... 1,709,000 34.25 61,273,000 898,000 16.50 14,817,000 
New Jersey ......................... 190,000 45.50 8,645,000 82,000 20.50 1,681,000 
Pen nsyh·anla ....................... 1,152,000 37.00 42,624,000 965,000 18.50 17,852,000 
Dela ware ..•........................ 38,000 36.00 1,368,000 22,000 19. 50 4..?9, 000 

~~r;l_"lnnd ........................... 158,000 33.00 5,214,000 141,000 20.00 2,820,000 
\ 1rg1nia ............................. 294,000 28.75 8,452,000 578,000 18.50 10, 69:5,000 
\Ye,;t \·irginla ....................... 247,000 32.50 8,028,000 538,000 21.50 11, 567,000 
North Carolina ...................... 294,000 25.00 7,3E0,000 454,000 11.50 5,221,000 
South Carolina ...................... 139,000 27.00 3,753,000 225,000 11.50 2,688,000 

Georgia ............................. 311,000 23.50 7,308,000 680,000 9. l:i-0 G,~60.000 
Florida ............................. 93,000 26.£0 2,464,000 691,000 10.00 6.910,000 
0 h io ................................ 947,000 37.75 35,749,000 998,000 Z-2.00 21,956,000 
Indiana ............................. o.so, 000 35.50 24,140,000 1,052,000 21. 50 22,018,000 
Illinois .............................. 1,220,000 37.00 45,HO,OOO 2,050,000 23.00 47,288,000 

Michigan ............................ 891,000 35.25 31,408,000 993,000 16.00 15,888,000 
,visconsin .......................... 1,462,000 34.00 49,708,000 1,114,000 15.00 10,710,000 ¥inhesota .......................... 1,092,000 30.25 33,033,000 1,253,000 12.50 15,662,000 
town ................................ 1,586.000 34.1)() 53,924,000 3,842,000 22.50 86,445.000 M" . 984,000 31.00 30,W4,000 2,232,000 21.00 46,872,000 JSSOUrL ••••••.••••••••••.•••••••••• 

North Dakota ......... ........ ..... 235,000 30.50 7,168,000 642,000 17.50 11,235,000 
South Dakota ....................... 643,000 30.00 19,290,000 1.397,000 18.Ul 25.841,000 
Nebraska ........................... 897,000 31.00 27,807,000 3,200,000 20.00 64,000,000 
Kansas ...................... ....... 744,000 33.00 24,552,000 3,:'05,000 21.50 75, ~58. ('OO 
Kcntuc ky ........................... 402,000 30.75 12,362,000 700,000 18.50 12,950,000 

Tennessee ........................... 3.34,000 2·1.00 8,010,000 505,000 12.00 7,140,000 
Alabama ............................ 289,000 22.00 6,358,000 544,000 8.00 4,352,000 M" . . I 330,000 20.00 6,600,000 595,000 8.00 4,7CO,OOO 1ss_1s_s1pp .......................... 
Loms1ana ........................... 196,000 2.3.50 4,606,000 480,000 10.00 4,800,000 
Texas ............................... 1,126,000 27.00 30,402,000 7,668,000 13.00 99,084,000 

Oklahoma .......................... 338,000 26.25 8,872,000 1,760,000 10. 50 29,0<0,000 
Arkansas ........................... 388,0CO 19.25 7,469,000 674,000 8.00 5,302,000 
Montana ............................ 75,000 44.00 3,300,000 905,000 22.00 19,910,000 
\Vhoming ........................... 25,000 40.00 1,000,000 872,000 23.00 20,056,000 
Co orado ............................ 158,000 35.50 5,609,000 1,454,000 19.60 28,353,000 

New Mexico ........................ 28,000 36.50 1,022,000 939,000 10.00 15,024,000 
Arizona ............................. 24,000 45.00 1,080,000 639,000 19.00 12,141,000 
Utah ................................ 85,000 31.50 2,078,000 327,000 17.00 5,559,000 
Nevada ......... .................. .. 18,000 40.25 724,000 404,000 10.00 7,676,000 

Idaho ........ . ...................... 76,000 35.50 2,608,000 347,000 18.50 6,420,000 
\Vasbingt..,n ......................... 195,000 40.00 7,800,000 381,000 18.00 6,858,000 
0 regon .............................. 169,000 36.00 0,084,000 743,000 17.00 12,631,000 
Californ!a ........................... 430,000 30.CO 15,480,000 1,155,000 17. 60 20,212,000 

United States ................. 21,720,000 32.36 702,945,000 49,379,000 17.49 863,754,000 
Division: a 

. 

Nortb Atlantic ................. . 4,079,000 35.41 144. 425,000 2,584,000 17.12 44,232,000 
South Atlantic .................. 1,574,000 27.91 43,937,000 3,329,000 14.02 46,688,000 
N. C. E. :Miss. R ................ 5,200,000 35.80 186,145,000 G,213,000 20.03 124,<00,000 
N. C. \V. Miss. R ............... 0, 181,000 31. 70 I9G,2i8,000 10,071,000 20.25 325,416,000 
South Central. .................. 3,403.000 24.89 84, (185,000 13,016,000 12. 92 168,118,000 
Fur \Y estern .................... 1,283,000 37.00 47,475,000 8,160,000 18.06 154,840,000 

a See note a, page 599. 
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Tf11olesale prices of calllc per 100 pound;;, 1S9C-1D08. 

Chicago. Cincinnati. St. Louis. Omaha. 

Dato. Inferior to Fair to me- Good to choice Native Lcevcs. prime. dium. native su:ers. 

Low. lligh. Low. High. Low. Iligh. Low. Iligh. 

-
189fi .................................. SL 75 S6.00 $3.00 $3.85 S3.00 ss.10 $3.00 S4 ~-. I;, 
18J7 .................................. 1. 75 5. 7;; 3.00 ~-00 3.2,5 5.25 3.GO 5.20 
18:!8 ..................... . ............ 2.25 6.25 3.10 4.25 4.00 5.C5 3.CO 5.80 
18:)) ............................. : .... 2.00 7. 00 3.00 4. 50 4.C>i.l 6.00 3. 75 7.25 
1900 .................................. 1. 75 6.60 3.00 4. 70 4.00 6.50 3.50 7.50 
1()01. ................................. 2.10 7.00 2.90 5.05 4. 7:; 8 .,. . _;, 3.50 7.25 
l'.10.2 ••••••.••••••..•.••.••••••••••.••• I. 90 14.50 3.00 5.40 t 5.15 8 ~-• I ;J 3.00 8.15 
1003 .................................. 1.&0 8.35 2.25 4.40 5.00 (i.00 2.65 5.75 
1904. .................................. 1. 70 7.65 2.25 4.25 4. 90 6.60 2.75 6.35 

1()05. 
January ............................. 1.85 6.30 2.65 3.8.3 5. 15 5.50 3.05 5.35 
February ............................ 1.90 6.45 2.65 4.00 5.15 6.00 3.15 5.25 
}.{arch ............................... 2.20 6.25 2.50 4.40 5.50 5.es 3.20 5.C5 
.April ................................ 2. 40 7.00 3.50 4. i5 5. 90 6.75 

I 
3.25 6.50 

}lay ................................. 2. 35 6.85 3. 15 4.65 5.85 6.50 3. 75 6.30 
JUOl' •••••••••.•.•...•.......•.•...•.• 2.30 6.35 3.00 4.25 5 •)C 6.50 3.70 5.!15 . _.:, 

July ................................. 2.00 6.25 3.00 4.40 5. 25 5.85 3.50 5.40 
August .............................. 2.10 6.30 2.85 4.10 5.50 5. iO 3. ~5 6.1;'> 
September ........................... 2.00 6.50 2. 75 4. CO .s. :io ti. 35 3. 40 5.90 
Octo0er .............................. 2.10 6.40 2.50 3.83 6.00 6.15 3. 10 5.15 
No\'c>ml r r ........................... 2.15 6.60 2.35 3.75 5.40 ti. 15 3. 00 6.50 
Dccemtcr ............................ 2.15 7. 00 2.65 4.00 5.50 7.10 3.05 5.60 

1006. 
January ............................. 2.00 6.50 2.85 4. 00 5. 45 6.00 3.10 5.50 
February ............................ ?.10 6.40 3.25 4.35 5.65 6.00 3.00 5.60 
March ..................... • ......... 2.25 6.35 3 ')r:: 4.&0 6.75 6.00 3.10 6.60 . -·> 
April. ...................... _ . ....... 2.35 6.35 3.00 4. 40 5.50 5 75 3.35 5.50 
:Mo.y •••..•..••....•..•.....•......... 2.50 G. 20 3.00 4. 3., 5.45 5.80 3.50 5.65 
JU Of' •.•••••.•••.•••••••...••.•.•••••• I. 75 6. 10 2. 7.'.i 4.00 5.50 6. 00 3. 3;; 5.70 
Ju I y ................... . ............. 2.00 6.50 2.GO 4.40 5. g;; 0. 10 3. 10 0.25 
Augus t .............................. 2.00 6.85 2.50 4.25 5.85 6.30 3. 05 6.25 
Septe1n!Jcr ........................... 2.05 6.95 2.50 4.40 6.25 6.40 2.90 6. 40 
Oc tol>cr ............................ . . 2.00 6.95 2.40 4. 35 6.1,5 6. 7.'.i 3. 75 6.35 
N ovc>m Lcr ........................... 1. 75 7.40 2.35 4.50 5.85 7. 00 3.2.5 0.40 
Dccc1nl>cr ............................ 1. 75 7.90 2. i5 4.50 6.00 7.00 3.00 6.85 . 

1907. 
January ............................. 2.00 7.30 4.60 5.40 6.10 6.55 3.10 6.10 
F ebruary ............................ 2.00 7.25 4.40 5. '.::5 S.75 6. 10 3.20 5.85 
1>Iard1 ............................... 2.00 6.90 4.65 5.50 6.00 G. 25 3.25 5.80 
A prll ................................ 2.50 6.75 4.75 5.70 5.S.5 6.25 3.80 5.85 
:h-1 ay ................................. 2. ::o 6.50 4.65 5.60 5.90 6.05 3. ,., 6.10 
June ........................ • • -• • • • • • 2.25 7.10 4.75 5.i5 6.CO 6.85 4.25 6. 75 
J ll I y ................................. 2.00 7.50 5.C'O 5.90 6. 90 7.25 3 ')• 7.10 .• a 
a\ ui ust .............................. 2.00 7.60 4. 90 6.00 6. l;5 7.35 3.35 7.30 
fl, pkmlLr ........................... 2 00 7.3-5 5.00 5.65 6.ti5 7.CO 5.25 7.10 
October .............................. 2.00 7.45 4.85 5.50 6.iO 7.CO 4125 7.05 
NovC'nlLC'r ........................... 2.00 7.25 4.10 5.00 5.35 6.60 3 .. so 6.40 
n( crn1l;rr ............................ 2.00 8.00 4.15 5.1.'.i 5.40 6. 75 3.15 5. 70 

lOCS. 
January ............................. 2.00 0.40 3.25 4.50 5.50 5.80 2.75 5.75 
F1•l>runry ............................ 2.00 6.25 3.25 4.GO 5.iO 5.80 2.25 ,5. 55 
:M:nrch ............................... 2.25 7.35 3.50 5.00 5.75 7. 15 3.10 i.00 
April ................................ 2.50 7.40 4.00 5.50 6.90 7. 3'i 3.CO i.00 
:t.fay ................................. 2.50 7.40 3. 00 5.25 7.00 7.20 a.co 7.05 
Ju no ................................. 2.50 8.40 4.00 5.25 7.15 8.25 3. co 8.05 
July ........... · ...................... 2.30 8.25 3.50 5.00 7. 4 '; 8.00 3.50 8.10 
August .............................. 2.25 7.90 3. 1.'.i 4.75 6.75 7.50 2. 75 7.00 
September ........................... 2. 10 7.85 ') -- 4. 2,i 6. 75 7. 75 3.25 7.50 -· /;) I 
October .............................. 2.CO 7.CO 2.65 4. 2.5 6.85 7.50 3.30 7.25 
N ovembC'r ........................... 2.25 8.00 3.00 4. 40 7. 10 7. 00 3. co - qr. , . _,) 

Dccemb<'r ............................ 2.30 8.00 3.25 4. 75 6.00 !.i.00 2.50 (i.80 
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SIIEEP .A.ND WOOL . 

.. Vumber and farm value of sheep on farms in the United States, 1867-1909. 

Price Farm value Price Fa.rm vnlue Year. Number. per head Jnn. 1. Year. Number. per head Jan. 1. Jan. 1. Jan. 1. 

1867 ..•........ 39,385,386 $2.50 $98,643,878 1889 .......... 42,599,079 S2. 13 S90,640,3C9 
1868 ........... 38,991,912 1.82 71,052,570 1890 .......... 44,336,072 2.27 100,659,701 
1869 ........... 37,724,279 1. 64 62,036,752 1891. .•....... 43,431, 136 2.50 108,397,447 
1870 ........... 40,8.53,000 1. 96 79,875,996 ::.892 .......... 44,938,366 2.58 116,121,290 
187 l. .......... 31,851,000 2.14 68,310,110 1893 .......... 47,273,553 2.66 125, 909, 26-1 

1872 ........... 31,679,300 2.61 82,767,741 I 1894 .......... 4.5, 048, 017 1. 98 89,186,110 
11173 ........... 33,002,400 2. 71 89,426,G06 I 1895 .......... 42,294,064 1.58 66,685,767 
187 4 •.......... 33,938,200 2. -13 82,352,976 1896 .......... 38,298,783 1. 70 65,167,735 
l !175 ........... 33,783,600 2.55 86, 278, l(i3 1897 .......... 36,818,643 1.82 67,020,9-12 
1876 •.......... 35,935,300 2.37 85 120 646 , , 

1898 .......... 37,656,960 2.46 92, 721.133 
1577 ........... 35,804,200 2.13 76,361,698 1899 .......... 39,lH,453 2. 75 107,697,530 
!Si~ ..•. ....... 35,740,500 2.21 78,897,59-! 1900 .......... 41,883,065 2.93 122, 665, 913 
1-;;9 ........... 38,123,800 2.07 71:S,964,563 1901. ......... 59, 756, 718 2.98 178,072,476 
l 'SSO ........... 40,71'5,900 2.21 90,230,537 

1902 .......... 62.039,091 2.65 16-1, 446. 091 
J'l'll. ...•...... 43,5C9,899 2.39 104,070,SGl 1903 .......... 63,961,876 2.63 168,315,750 
I 'N2 ....•.•.•.. 45,016,224 2.37 106, 59.5,954 190-1. ....... •. .51, 630, 144 2.59 133,530,099 
I 'l'l3 •.•.•.•.•.. 49,237, 2!Jl 2.53 124,365,835 1905 .......... 45,170,423 2.82 127,331,850 
l-i'34 ........... 50, 626, 626 2.37 119, 902, 706 

1906 .......... 50,631,619 3.54 179,056,144 
n ;.~ ........... 50,360,243 2.14 107,960,650 1907 .......... 53, 2·IO, 2b2 3.84 204,210,129 
l '-S6 ........... 48,322,331 1. 91 92,443,867 1908 .......... 54,631,000 3.88 211,736,000 
1~~7 ........... 44,759,314 2.01 89,872,839 1909 .......... 56,084,000 3.43 192,632,000 
1'!88 ........... 43, 544., 755 2.05 89,279,926 

Imports and exports of sheep, with average prices, 1892-1908. 

Import,;. Exports. 

Yenr ending June 30- Average .Averago 
Number. \"alue. import Number. Value. export 

price. price. 

1892 ................................... 380,814 SI, 440,530 $3. 78 46,960 $161, 105 $3.43 
1!>93 ................................... 459,484 1,682,977 3.66 37,260 126,394 3.39 
189-1 .................................. 242,568 788,181 3.25 132,370 832,763 6.29 
1895 ................................... 291,461 682,618 2. 31 40.5, 718 2,630,686 6.48 
18% ................................... .3'22, 692 853,530 2.65 491,565 3,076,384 6.16 

1897 ................................... 405,033 1,019,668 2.51 241,120 1,531, &15 6.27 
1898 ................................... 392,31! 1,106,322 2.82 199,690 1,213,880 6.08 
1899 ............... .................... 345,911 1,200,081 3.47 143,286 853, 555 5.96 
1000 ............. ...................... 381, 792 1,365,026 3.58 125,772 733,477 5.83 

Jwl.. .................................. 331,488 1,236,277 3. 73 297,025 1,933,000 6.49 
19')2 ................................... 266,953 956,711 3.58 358,7'.:0 1, 9-10, 060 5.41 
1903 ................................... 301,623 1,036,934 3.44 176,0til 1,067,860 6.03 
1904 ................................... 238, 09-1 815,289 3.42 301,313 1,951,604 6.49 

190.5 ................................... 186,912 704,721 3. 77 268,365 1,687,321 6.29 
l 906 ..•..•.•••••••.••......•.........•. 240, 747 1,020,359 4.24 1-12,690 804,090 5.64 
19'17 ••.•••••••••••••••••••••••••••••••• 224,798 1,120,425 4.98 135,344 750,242 5.54 
1908 ..•. .... ........•....... .••.....•.. 224,765 1,082,606 4. 82 101,000 589,285 5. 83 
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Nurn,,ber, average price, ancl farm -value of sheep on farms in the Unit.0 d Stales, January 
1, 1909. 

Aver- L\.ver-
age age 

State, Territory, or price Fe.rm 
Stateb T~~itory, or price Farm Number. per value Number. per vcilue Division. 

head Jan. 1. lvis,on. 
head Jan. 1. Jon. Jan. 

1. 1. 

Maine ... . •........... 262,000 $3. IO $812,000 Tennessee .••...•.•... 351,000 $3.20 SI, 123,000 New Ilampshire ..... 76,000 3.30 2/ll, 000 Alabama ............. 184,000 1 90 350,000 Vermont ............. 227,000 3.60 817,000 Mississippi ........... 176,000 1.00 334,000 Massachusetts ........ 45,000 4.00 180,000 J .ouisiana ............ 18'2, 000 1.80 328,000 Rhode Island . • ...... 9,000 4.00 36,000 Tc:-rns .•••••..•.•••••• 1, 8.)3, 000 2. 70 5, 003, 000 
Connecticut .......... 34,000 4.40 150,000 Oklahoma ............ 102,000 3.20 326,000 New York ............ 1,165,000 4.30 5,010,000 Arkansas ............. 253,()00 2.10 531,000 New Jersey ...•...... 44,000 5.00 220,000 Montana ............. 5. 634,000 3.30 18,592,000 Pennsylvania ........ 1,135, noo 4.50 5,108,000 w . 6,591,000 3.40 22,409,000 rcomtng ............ 
Dela.ware . ....•....... 12,000 4.40 63,000 Co orado . • ........... 1,695,000 3.10 5,254,000 

~.aryl~nd . •.......... 16-3,000 4.60 7fJ.), 000 New Mexico ...•...... 4,978,000 3. 00 14,934,000 \ 1rgin1a ........• . .... 517,000 3.80 1,965,000 • \rizona ...........•.. 1,052,000 3.30 3,472,000 \Vest Virginia ..•...•. 709,000 4.00 2,836,000 Utah ................. 3,115,000 3.30 10,280,000 North Carollna . . ..... 222, 0001 2.40 633,000 Nevada .............. 1,554,000 3.00 4,6G2,000 South Ca.--olina •...... 58,000 2.20 128,000 
Idaho ................ 3,897,000 3. 40 13,250,000 Georgia • •............ 258,000 1.90 ~90,000 Washington .......... 799,000 3.40 2,717,000 Florida ..•.•...•..... . 1)9,000 1.90 188,000 Oreion ............... 2,634,000 3.101 8,165,000 

Ohio ............• •.. . 3,110,000 4.10 12,751,000 Cali omia .••......... 2,325,000 2. 80 6,510,000 Indiana .•............ 1,215,000 4. ,50 5,468,000 
56,084, oooi Illioois ............... 793,000 4.80 3,805,000 United States .. 3. 43 l<l2, 632,000 

-

Michigan ••• .......... 2,130,000 3.90 8,307,000 Division: a 
\Viscoosin . . .•........ 1,044,000 3.80 3,907,000 North Atlantic ..... 2,997,000 4 20/ 12, "', 01") Minnesota •........... 468,000 3.50 1,638,000 South A tiantic ..... 2,038,000 3. 41 6, 943, 000 Iowa ................. 747,000 4. 60 3,436,000 N. Central E. of 
Missouri. ............. 997,000 3.00 3,888,000 Miss. R .......... 8,~2,000 4. 14, 34, '.:99, coo 

N. Central ,v. or 
North Dakota ........ 621,000 3.60 2,236,000 Miss. R .......... 4,311,000 3 83 16, 400,000 
South Dakota ........ 821,000 3. 50 2,874,000 South Central. ..... 4,172,000 2 89 l 2, 01)5, 000 
Nebraska ............. 409,000 3.50 1,482,000 Par \\' es tern ....... 34,274,000 3 2"2 110, 245, 000 
Kansas ............... 248,000 4. 00 992,000 I Kentucky ............ 1,071,000 3.80 4,070,000 

a See note a, page 599. 

• 
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Prices of sheep per 100 pounds, 1896-1903. 

Date. 

-

6% .................................. ] 
1 
1 
l 
1 
1 
1 
1 
1 

ii97 .•.....••••••••.•••••••..•........ 
S98 .•...•..•••••.••.•...••••....•.... 
$99 ...••.•••••••••••••••••••••••.•••. 
900 ........•.••••••.•.••.•...•.••...• 
901 .................................. 
902 ..........•..•.................... 
903 ..•............................... 
90-1. •...••.•••••..•••••.••••.••..••• • 

1905. 
anuar:,-.............................. J 

F 
M 

ebruary ...................... . ...... 
arch ................................ 

-\.pril .............•................... -
M ay .. ., .............................. 
une ................................. J 

J 
A 
s 
0 
N 
D 

uly .................................. 
ugust ........................ . ..... . 
ept1>m ber ..•....................... . 
ctob,,r .............................. 
on>m her .....•..................... . 
eccmber .•.......................... 

j !)00. 
J 
F 
?t 

anaary .............................. 
cbn1ary ..•......................... 
larch ...•............................ 
\ prll ................... . ............. J 

lay .... ----------······-------------?t 
J 
J 

u n.-. ................................. 
u ly .................................. , 

s 
\.ugust .......................... . .... 
ept~mber ........................... 

October ......................... . .... 
Novcmbl'r .••........................ 
Dcccmbur ........................... _ 

19(17. 
January .............................. 
February ............................ 
Marcil ................................ 
A/aril. ................................ 
?t ay .................................. 
June ................................. 
July .................................. 
August ............................... 
Septl'm ber ........................... 
October .............................. 
Novem b<>r ........................... 
December ....•....................... 

1008. 
January .............................. 
February ............................ 
March .•.............................. 
April. ••.............................. 
May ..••.............................. 
J unc ................................. 
July .... . ............................. 
August ..•.....•...................... 
Sept,.mber .•......................... 
Octol>E'r .............................. 
No\'em ber ........................... 
Deccm ber ............................ 

Chicago. 

Inferior t-> 
choice. 

Low. High. 

SL 50 $4.30 
2.00 5.00 
2.50 5. 25 
2.50 5.65 
2.00 6.50 
2.50 5. 15 
1. 25 6.50 
l. 25 7.00 
1. 50 6. 00 

4.50 5.85 
.J 50 6. 25 
4. 75 6. 25 
4. 50 6.30 
4.00 5.50 
4.00 5.25 
•1. 00 5.90 
4.00 5. 65 
3.80 5.40 
4.00 5. 70 
4.25 6. 10 
4.25 6.25 

3. 75 0.25 
3. 50 6. 25 
3.50 6.50 
3.50 6.50 
3. i5 6.50 
3 50 6.25 
3.00 6. '.!5 
3.00 5.60 
3.50 5. 75 
3.50 5. 75 
3.25 5. 75 
3.00 7.00 

2. 25 !\. 00 
2. 75 6.00 
3.00 6. 50 
3.50 7.25 
3.50 7.00 
3.00 7.00 
3.25 6.15 
3.00 6.00 
3.00 6.00 
2.00 5. 75 
2.00 5.26 
2.00 5.25 

2. 50 5. 75 
2.50 5. 75 
3.25 7.00 
3. 00 7.00 
2.00 6. 75 
2.50 5.fiO 
2.50 5.2/.i 
2.25 5.50 
2.00 5.15 
2.00 5.25 
2.00 5.50 
2.00 5.50 

Cincinnati. St. Louis. 

Good to extra. Good to cbolco 
natlv~. 

Low. IIlgh. Low. II!gh. 

I S2. 25 $4.00 $2.00 S3. 75 
2.75 5. 00 2.00 ·1. 00 
3. 10 4.. 75 3.00 5.00 
3.00 5.00 3.00 5.60 
1.25 6. 00 3.40 6.25 
2. 10 5.00 3.00 5. IO 
2.50 5. 75 3.65 t.i. 35 
2.60 6. 25 3 50 t.i. 25 
2. 75 4. 60 3.75 5.65 

4.10 5. 25 5.15 6.35 
4. 50 5.50 6.50 o. 15 
4. 75 5.50 6.85 6. 25 
4.50 5.25 5. 25 5.90 
3.65 5.00 5. 00 5.40 
3.CO 4.35 4.80 5.00 
3.60 4. 75 5.00 5.50 
3. 75 4.50 4.00 5.20 
4.00 4. 75 5.00 5.00 
4. 00 5. 25 5. 25 5.GO 
4. 10 5.00 5.25 5. 75 
4.10 5.15 5.50 6.00 

4. 50 5.50 5. 75 6.25 
4.35 5.50 5.50 6.25 
5.00 5. 75 5.50 6.45 
4.00 5.75 5.50 G.00 
4.10 4. 75 6.00 6.25 
4 . .JO 5. 25 6. 00 (:. 10 
4. 10 4. 75 6.25 5. 75 
4. 10 4. 75 5.00 5.50 
4. 10 4.75 5.35 5. 75 
3.85 4.75 5.35 5.50 
4.00 4. 00 6.50 5.60 
4. 00 4. 75 5.50 6.00 

4.25 .J. 65 5. 50 o.oo 
4. 50 5. 10 5. l.iO 5.85 
4. 75 5.25 5.65 5.S5 
5. fiO 5.90 6.00 6.75 
4. 75 6.15 6. 10 6.50 
4. 50 ·1. 90 5.85 7.00 
·!. 10 4. 65 5. GO 5.85 
4.55 5. 15 5.50 5.75 
4. 35 4.90 5.50 6.10 
4.35 4.90 5.35 5. t.i5 
3. 85 .J. 60 5. 25 5.35 
3. 65 4.40 •1. 25 4. 75 

4. 25 5.00 5.00 5.50 
,1. 50 5.25 4.25 6.S5 
4.65 5. 50 5.25 6.50 
4.50 5.25 (i.50 6.90 
4.10 5.00 .J. 75 5.90 
3. 00 4. 50 5.00 5.50 
3. 00 3.85 4. 40 4.50 
3.25 4.00 4. 25 4.65 
2. 75 3. 75 4.)5 4.35 
3.00 3.75 4. 10 4.05 
3.00 3. 75 4.50 4. 65 
3. 25 4. 25 4.50 4. 75 

731 

Omaha. 

-
Kative. 

Low. Illgh. 

SL 50 S3.85 
1. 75 5. 2.; 
2. i5 5. 25 ., --..,_ Ii) 5. 50 
2.00 6. 10 
2.00 5.00 
2.00 6.25 
3.00 6. 75 
2.25 5.90 

3. 25 6. 2,5 
3.00 6. 90 
3.00 o. 75 
2. 75 o. 75 
2.50 (.i. 00 
::. 50 5. 70 
4. 75 6.00 
4.00 5. 30 
3. 75 5.25 
-1. 00 6.00 
4.25 0.00 
4. 50 (), 25 

4. 00 4. 60 
3. 50 6. ?· -0 
2. 75 6. 00 
3.25 6.15 
4.50 6.40 
3. 80 6. 50 
.J. 00 6.25 
4. 50 5.85 
4.25 5.85 
4. i5 5. 65 
•1. 50 G. 10 
-L 75 G. 3.; 

3.50 G. 3'J 
3. 75 G. 45 
3.00 6.50 
4.00 7. 75 
4.40 6. 75 
4.50 6. 75 
4.00 6.25 
3.50 (i. 50 
3. 75 4. 6,5 
4.00 5.50 
3. 75 5. 20 
3. 00 5.CO 

\Yes tern. 
3.00 !\. 10 
3.50 6. 00 
•i. 00 7. 40 
3.50 6. 70 
3.00 6.00 
2.25 6.10 
2.00 4. 50 
1. 25 4. 25 
1.25 •l. 10 
1. 25 4. 75 
1. 25 4. 75 
2.00 5.50 
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TVool product of thr. United Stales in 1908, by Rtate.~. 

(Estimate of h'ntional .\ ssooiation of "'ool Manu!.\cturers.] 

St.1to or Territory. 

Numht>ro! 
&hcl'p oC 
stll'Orin~ 

&g<' ,\ pr. 1, 
1903. 

A,crage 
weight 

of fiP<.-'C'O, 
10'.)8. 

Per cent 
of 

shrink
age, 1908. 

,voo1 
wnshe,l and 
UDWIISbttl. 

\Yool 
scoured. 

-------------------1------1-----1·---- ------ - --• 

:P.fninA ...............•..••.............•..... 
Nr.w Ilampsh lr~ ......... .. ................. . 
Verrnont ..................•.............. .. . 
:P.fns-.1chu<Pt i, ....................... . .. . ... . 
R hodo ! slant! ... ............... ............. . 

Conn1:<·tir11t. ............................... . 
Now York ......•............................ 
New Jf'rs.,, •........................•......... 
J't,nu;;y h·iinin ......... ..........•........ .... 
Dela\\ are ................................... . 

:P.faryl.1ml. ......... _ .•.•......•..•..••.•..• v · . 1rg1n1a .................................... . 
" 'c>~ t \ '1rg111fu .............................. . 
N I (' 1· ort 1 aro nm................. • ....... ... . 
South Carclinn .•.•....................•..... 

Georgia .. ...........•... .......... ........... 
i,·tori<ln ..•....... .•.....•........ •..... ... ... 
Ohio ............ •. .•...........••........... 
I nrliana .................................... . 
I llinois ..................................... . 

?,fiehigan ...........•............ , ......... . 
\\'1sconsin ........ . ..... ................•...• 
l.iintw:,ota .............................•..... 
I o~n1. ............................... . ....... . 
.Mt~:,OUrt. ••..•••.••••••.•••.•••.••.•••.•••... 

North I> 1kotu ...•...........•........•...... 
Sou Ill fl:I kot •i. .....•..• •.••• ..•.••.•........ 
Nebraska ......... ..... . ............... . .... . 
Knnsns •.•..........••••...•..•..•.•..•....•• 
l(l,ntut•kr ................•........•.•....•.. 

T c>n ni-.,sseii ••• ...•..••..••...•..• . •.••.••• •..• 
Alo.lmma. . . • . . . . . . . . . . . • . . . . . . • . . . . . . .....• 
:P.lississipp!. ....•...•.••.•..•.•..•........... 
Lou isiana .....••...........•............... 
'l'exas ...........•.......................... 

Oklahoma .................................. . 
.Arkan,ns ... •...••. •.............. ........... 
Montana ...... ........ . ................ .... . 
\\ rom Ing ........ ............... ........... . 
Colorado ..... •.................. .... •..... .. 

N ~{ . CW, CXIC'O .••••••••••••••••••••••.••••••••• 
,.\rizonn ...............•..................... 
t: tnh .••...•••••.•.•......•••.......•......•• 
NoYatln .•......... .......................... 

21,5, 000 
70,000 

li5, 000 t 
3.5,()()() 
7,000 

!k1,000 
s:,o, 000 

4.5,000 
9;,o, ooo 

7,000 

12.5,000 
a;,\ooo 
!i~). 000 
:!O:i, 000 
[0,000 

..,., . 000 ---~>. 
100,000 

2,000,000 
Hl0,000 
ti;;{), 000 

1,:00.000 
SE0,000 
3;;),000 
!iOO, 000 
&',2, 541' 

::oo, 000 
tiS0,000 
:?i.'i,()(10 
] liO • ()(10 
l00,000 

:Z!.'li>, 000 
1,'5, 0()0 
1:0.000 
1,-,.;, OC'O 

1. :mo. (J(J() 
[0,000 

2:?5. {.i( 0 
4, h00.0(0 
4, ~00,(1(10 
J, [.00, OtO 

:i,ooo.oro 
HlO, C.fO 

2. 100.0f.0 
';!0,CiOO 

Pound.,. 
ll. 00 
li. 20 
G.00 
5. b0 
.i. 00 

5.00 
li.00 
f,. [-0 
ti 00 
6. 00 

.5 •• 50 
4.&0 
5. r,o 
4.25 
4.00 

3.50 
a.oo 
6. :o 
li. ao 
(.i. 50 

G.40 
ti. 2-:; 
6. 75 
u. 50 
6. 70 

(1, 50 
6. 5() 
(i. ; ;, 

i. 00 
5.00 

-t .~o 
3. 25 
4. 00 
~. 70 
(.i. i5 

6. ,'i0 
4. 25 
7.00 
KOO 
i.00 

o.; 0 
L. ,O 
7.00 
S, 00 I 

Per cent. 
40 
50 
50 
42 
42 

• 

40 
40 
4fl 
-Ii 
::o 
ro 
~9 
51 
.j'.) 

4S 

00 
lil 
1:4 
li4 
39 

I 
I daho. . ..................................... 2,!00.0t10 i. 00 ti7 
"ash ing(on. .. .. .•.... .. . ... ... . ...... ...... 4)..0,W0 S. ;.0 119 
Orroi:on....... ................. ... ........... 2,000,000 S. 2.3 h9 
C:uiforrun........ ..... .. ....... ..•.... ...... l,!l00,000 i. 00 t,G 

l,' nil--d Ctnt ·:i... ..................... 40, ::ill, .5•18 I li. 70 I 60. 5 
Pulled wool. . . ............................................ . . : . . . . . 30. 0 

'l'otnl product, mos .............. ..... • . •· • • • • • .. · ·J · · · · .. · · · · · ·· · · · · · · ·J 

P<n1.ndJ. 
1,290.000 

. 434,000 
1. 0::0, 000 

:20:J, 000 
35,000 

1 ; .'i • 00() 
5,100,000 

247,[00 
5, 700,000 

4.'.?, 000 

;.~;. [00 
~00.000 

• 13, roo. 00!> 1

1 

.'i,040. 000 
4 .,., ....... , 
'--·', \JV. 

Q,1'00.000 
5,:H:?,!00 
:? , &:i], :2: 0 
s. I{)() , 000 
S,,l.?,O;l 

1. 9~ 0, 000 
4,:!~1.000 
1, i--·.O. :?lO 
l , I 20, <I{)() 
3.000,000 

1. ::o.:;, 000 
:,,1,. 7:0 
I 00,000 
Sl~L :oo 

8,775,000 

;10.000 
f}.' G. ~!tO 

:-2. :.:()(). 000 
:·,;,OOO,(l(IO 
10, f,l)(), 000 

ltiJ00.000 
S, :?OU. f1t.'0 

H. 7tKl. 0<10 
li,000,000 

17,:00 000 
4, o.,o, 000 

Jti, ,iOO. 000 
13,300,000 

I'<n1.nd1. 
744.000 
217,000 
525.000 
117, ;~o -,o ~oo - ,~ 
101. /'00 

2 ;,[,Q. 000 
12:l, ;.~() 

2,004.000 
,)A 100 -.:i, 

~i7S, 1:!.5 
1. 0-11; , 2:0 
],[01,;00 

:0"1, :"J~.5 
lit>, 000 

-172.:00 
l '-0, 000 

(1, fi30, 000 
:? • 772, ('00 
2,_112, [00 

4, l!OO, 000 
:i, i~•,07.S 
1. 240, :~13 
2, t,01, 000 
~.t1:o,2;i 

7'lC, 000 
l ,CiiJ7, ~.:o 

t:n~, 2,0 
·0·1 ''00 ., '" . -

1,S30,000 

;s:i, 000 
:HJ ,250 
:l4S, 000 
3J'2, t~O 

2,b!l.i, ;.:o 
l 1,3, ::?r)() 
,1;.;, '"" 

11, ;,~2. 000 
11. :,20. (i-00 
3, :"to, 000 

ii, !l{O. 000 
1. ,20, 000 
-l , <;,i 1. oco 
1,tLO, 000 

:i. 775,CCO 
1 . zt;·l. HlO 
5, 11.i,0OU 
4. 5:!'2, 000 

106. ti."O, t:~S 
26,;l'0,0ll0 

l3S, ;;:.o, tMS 

• 
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ITT·ole~ale prices <'j u•ool pfr pound, 1895-1908. 

Boston. New York. Phih\<h•lphia. St. Louis. 

-
Date. XX Ohio, XX: Ohio. XX Ohio, llesi tub-

washnl. ,~ash<'cl. washed. 

Lo,v. 11. ,., 
l c"1 • Low. High. Low. High. L->w. High. 

Cents. Coils. Cc nt.,. C<nts. Cents. Cent.,. Ctnt:i. Cents. 
1 ~5 .................................. . ....... . ........ 16 19 10 l !l 1 !ll 21 
1 S96 ........................ .......... 17 21 17¼ 19 16 21 17 21 
1/-.') 7 ••••••.•••.•.•..•..••.•••.•.••.••• 19 30 li¼ 31} 19 31 2'.l! 32 
189S .................................. 27 3J 2S 31 2R 31 25~ 30 
18)'.l .•.......•.....•.................. '>C! 38 28 31 25~ 36 2.;1 35 ... ,J.:: 

19JO .................................. 27 31:> 28 3) ')- 37 21:> 36 -t 
19'.l 1 .................................. 21i 28 <>· A ?- 25 2<! 21 2:l½ 

_.,_ 
_, 

1902 .... '}.7 32 26 ?} 26 -32 2•J 29 ······--·--·-····------------ .,_ 
!9'.13 ••••••••.....•• •·•·•· .. - . - .. -... - 3) 35 2S 3:3 :! ) 3-1 '27 31 
1004 ............ •..•... . .............. 32 36 2S ". ,,., ~·1 ... ' 331 3J} 41 

ix.;. ' 
Jannar, ............ ................. 31 3,) 32 35 3-l 31i 40 41 
Fchruary ........ ................... . 34 35 32 35 3 1 35 33 41 
:M:1rch •.••............... ............ 34 3:; 31 31 31 35 37 3g 
April. ... . ... •..................... .. 3! 35 31 36 34 3.5 37 39¼ 
May ..•.............................. 34 3ti 32 3G 31 3J 39 43 
J UDC' ••••••••••••••••••••• ••••••••••• • 3(1 37 32 36 31 36 41 42¼ 
July •................................ 35 37 32 3) 35 36 41 42 
_.\ ugust ..••.......................... 3(1 37 3,5 3') 35 36 4!¼ 4lj 
Sept<'mhcr ................. .......... 36 37 35 38 35 36 •U 42 
Octol,er .............................. 36 37 35 3S 31 35 ,'') 421 ·-No,·emhc r ........................... 3,; 3r, 31 38 31 3., 41 42 
Dcoomlxr ....•.. ........ ...... ..... 3.5 3u 3;; 3S 31 35 41 41} 

1 '.)0/i. (a) 
J iinnarv ............. ............. 31 31i 35 

I 
3S 31 35 33 35 

F,,hr11nry .............. .............. 31 341 3;; a.~ 31 ., . 
31 35 ..,.) 

:t.fnrrh . ..................... ......... 34 34} 35 38 34 3" 36 38 ., 
-~ril ....... .. ....................... 34 34~ 35 38 3.J 35 36 3S 
:r,: a Y •••••......•...•••..•••••••.•...• 34 34} 35 3R 31 35 38 40 
J unc .................... ..... ........ 31 34} 35 38 31 31~ 38 39 
J n1 y ........ ....................... .. 31 35 35 3'1 33} 31 3'1 3t-i 
August. ........ .................... . 31 35 35 3S 33} 34 37 3~! 
S<'pll'mh1:r .................. ......... 31 34} 3;; 3R 33¼ 31 3i 38 
October .............................. 33½ 31¼ 35 3'l 33~ 34 3i 38 
NoYl'rnl,cr ............ ............... 33~ 34 3;; 38 33 31 3i 37} 
Dccc1n bcr ........ , .................. 34 34~ 3.3 38 33 34 ~8 3S 

1907. 
Janu:1rv ............ ............... .. 3-1 341 35 :)'.) 33i 31 ., . 38 v'-' 
1'

0

t•bru:iry ..... ... ...•........ ... ..... 3.J 3~ 35 3'.) 33, 31 nn 38 ,l ' 
:March .......... ..................... 3.J 34) 35 3) 33! 3 1 3; 38 
April. ............................... 31 34~ 35 3'.) 331 31 31\ 38 
liiay .................. ............... 33 3·1~ 32 3J 33} 31 ., . 37 • J 

Juno •................... .......... ... 33 31 3l 38 33 31 311 37} 
July ..... ............................ 33 31 31 3-1 33 31 36 361 
August ......... ...... .... ........... 34 35 32 3.5 33 34 30 301 
&>pll'lnh, r .............. . ............ 34 35 32 3,) 33 34 n• 3() ,).) 

Ot'lobcr ... .. ......................... 3-1 35 3.:l 35 33 31 36 36 
NoYcmbrr .......... ........... ...... 31 35 32 35 33 31 33 35 
Dccemb< r ........................... 31 35 3'.l 3.3 33 34 33 33 

l~Jf.. 
January ....... ........ .. ......... ... 31 35 32 35 33 31 33 33 
F ebruary ...... ...................... 33 34 31 35 33 33½ 33 33 
1.iarch ............................... 33 3~ 31 31 32~ 33 30 33 
April ................................ 32 34 31 ?" 32 32! 21 30 v.> 
May ....... ...................... .... 3J 32 29 31 31 32 "?. 25 ~~ 

Juno ....... ........ ............. ..... 3) 32 :.:s 31 30 31 25 <>-; _, 
July ............. ..... ............... 32 33 3J 3j 31 32 27 2i 
August .............................. 32 33 3J 33 32 33 27 ... ~ ., 
September ....... ............. ....... 32 33 3J 33 32 33 26 2i 
Octobe r .............................. 32 33 30 3..!~ ?•) 33 20 27 ..,_ 
November . . ......................... 3Zi 33 3) :Pl 32 33 20 29 
December ........................... 3:.:} 35 31 34 :;3 33} 28 30 

a XX waslletl. 



Range of price8 of wool per pound in Boston, 1896-1908.a 

Indiana Ohio Michigan Fine select- Fine medi-
Ohio fine, quarter- Ohio XX, Ohio No. l, Delaine, fine, un- eel Terri- um Terri-

unwashed. blood, washed. washed. washed. washetl.b tory, stag le tory, <'loth-
Date. unwashed. scoure . ing scoured. 

Low. High. Low. :Tligh . Low. High. Low. ,tilgh. Low. lligh. Low. High. Low. 
1
rrigh. Low. Illgh. 

C/8. Cts. Cl$. Ct.9. Cl8. Cts. Ct,,. Cta. C/8. Cls. Cta. Cts. Cts. Cts. Cts. Cts. 
1806 .................... 1~ 15 14 l!,~ 17 21 17 22 18 22 14 17~ 28 38 25 35 1897 .................... 13\ 21 16! 24 19 30 21 30 20 30 lM, 2·1 30 58 30 52 
1898 .................... 1s· 21 20 :A 27 30 20 31 28 32 21· 25 46 57 42 5J 
1809 .... .. .............. 16 26 :20 28 25½ 38 !:8~ 30 27 40 20 30 42 75 38 (i2 
1900 .................... 18 26 23 29 27 38 28 30 27~ 40 21~ 29 49 74 45 02 
l 901. ................... 1oz l!)~ 19~ 24 26 '.<8 25 29 '.:7¼ 30 20 22 43 50 35 'H 1902 .................•.. 19 23 20~ 24 ~7 32 26 31 :;,s I 35 Zl 27 48 50 42 50 1903 .................... 20 25 .,,, 25 30 35 ~o 34 33¼ 37 21 2;; 52 60 50 58 --1904 .................... 21 !?5 24 33 32 36 30 40 34 38 19 22 50 70 50 (,l) 

1005. 
January ................ 24 25 31 33 3i1 35 38 3'.J 37 38 21 22 OS 70 62 G3 February .............. 24 25 31 32 34 35 38 30 3G 38 21 22 (l,5 70 60 G3 March .................. :..3 25 30 32 34 35 36 37 36 37 :::o 22 (i.3 68 GO ('" ,_ 
A pri I. .................. 23 24 30 31 34 35 30 Ji 36 37 '.:O 21 C5 70 GO ('3 
:May .................... 23 27 30 35 34 30 36 :is 311 30 20 25 (\8 71 02 Ci June ................... :::6 30 3-1 3ti 36 37 37 4.! 30 40 25 27 73 7G 05 ';0 July ................... 27 28 33 37 35 37 3!1 43 3S 40 ~5 2() 73 71.l 67 iO August ................ 27 28 34 36 36 37 40 42 39 40 ~.5 27 70 78 07 -) ,_ 
September ............. 27 28 34 35 36 37 40 42 30 40 '::fi 26 7(i 78 (i8 72 October ................ 27 '.:8 34 35 36 37 41 42 37 30 25 :::6 76 78 OS 72 Novem her ............. 27 28 34 ., . 

35 30 41 42 36~ 37 25 ~o 76 78 (!6 70 ..,., 
December .............. ';.7 :::s 33 34 35 30 39 42 31.i~ 37 25 ::o 76 78 w 70 

190G. 
January ................ 20 28 33 3·1 34 30 30 40 3Gl 37 25 26~ 75 78 cs CR February .............. :CG ~ Cl} 33 34 34 34~ 39 40 JO 37 ~6 2C.¼ 76 76 co (i8 
Ma.r<'h .................. ~1 26 32 

32t 34 34~ 39 40 36~ 37 24 25 72 73 (3(l C:8 April. .................. 24 25 32 ~~. 34 34} 39 40 
~ 37 21 26 72 73 OG 68 !fay ....... ......... ... 24 '.t.0 32 34 3H 37 40 37 2·1 25 72 73 CG 68 June ...... ... .......... 21 :25 32 3:1¼ 34 34~ 37 3S 3G~ 37 24 25 "') 73 CG 70 ,_ 

July ................... :24 25 32 34 34 3,5· 3~ 38 3Gi 37 24 25 72 75 68 70 August ................. 24 '.20 33 34 34 35 40 4l 3!i 37 24 ~n 73 75 Gl.l 70 Septemuor ............. 25 20 33 31 34 ,. It 40 41 3(i 37 2/i !.:6 i3 i5 cs 70 3! Octob2r ................ 24 26 3J 31 33! 40 41 35~ 37 :H :;G 70 75 Clo (.9 
November ............. 24 ~5 30 3q 3:J} 34 40 41 35! a,il 24 •• r' 70 -, er, l ii ... , ,_ 
December .............. 24 25 31 ,, l 

:14 34¼ 40 41 36~ 37 24 .. " 70 i3 Ul LS 
.,_ 

-;J 

Texas, 12 Fine free Pulled, A 
months, !nil, Texas super, 
scoured. or Callror- scoured. nla, scoured. 

Low. lllgh. Low. Tiigh. Low. lllgb. 

I 
Cts. er,. Cls. Cts. I Ct,,. Cla. 

'..8 30 23 30 '.:'.8 33 
33 5,3 :,:6 45 3l 48 
42 53 35 45 40 48 
40 (,j 30 5.2 40 57 
48 t'5 •!O C5 42 57 
,J:j 50 3!i 42 35 45 
4S 110 38 48 38 46 
:;:i co 44 48 40 47 
G~ (,8 4·1 5ti 43 co 

GS cs 55 56 58 (jQ 
(13 68 b4 56 57 (u) 
G:l G.5 54 56 5.3 00 
Ci3 cs 51 5G 5!'\ co 
Gi 72 54 56 sx 65 
70 75 54 ()0 58 62 
74 70 57 63 t8 02 
74 iU G'.! (;3 . GO G3 
i·I 7!i cu (l3 ti2 <13 
74 7!i 02 (,3 62 G3 
i·I 76 ('•) ,_ ra 02 (i3 
i4 76 (2 G3 62 (iJ 

74 ;c. 62 ra (12 63 
7-1 ;r; r , ,_ (:3 CiO G3 
i2 73 <,2 h3 00 02 -) 7;1 ti:! C3 60 U2 ,_ 
i2 73 r> ·- (i3 co 64 
- l ,_ 73 U3 G3 co 6·1 
7J. 73 fl:.! 03 (;I) (i4 
7!. 7:1 Ci2 (,3 c;o f.4 
") ,_ 7:l ~~ C3 f,() <H -., ·- 7'3 f>S (0 !"l7 fi4 -) ,_ i,l [,S l'O /if, (\!) -, ,_ 73 f,S I G.? 5:1 50 

Pulled, B 
super, 

scoured. 

Low. Iligh. 

Cls. 
~;J 
:..8 
3J 
30 
37 0 
30 
33 
30 
40 

53 
52 65 
fi'l 
5i 
5~ 
55 
5.'i 
511 
51.l 
57 
55 
54 

53 
52 
51 
52 
52 
r,2 
52 
5t 
/i0 

4'J I 47 
4; 

~ 
C>.:> 
~ 

~ 
t,.,. 
!:l::i 
b:j 
0 
0 
~ 
0 
>zj 

1-3 
~ 
t::l 
t; 

~ 
~ 
H 
~ 
tr.I 
~ 
1-3 

0 
>zj 

> 
C> 
!:l::i 
H 
(} 

d 
~ 
H 
d 
!:l::i 
M 
• 

,~ 
::, 



1907. I I I 

Janunry ................ 25 27 32 34 34 34~ ~o 41 
February .............. ~6 .,- 32 34 34 341. 40 41 _, 
:March ................ . 26 ~7 31 33 34 34~ 39 40 
April ................... 26 'i.7 31 33 34 34J 39 40 
:May ......•............ 25 ~7 30 33 33 34} 38 40 
June ................... 25 26 30 31 33 34 38 39 
July ................... 25 28 30 31 33 34 38 39 
August ................. 26 27 29 31 34 35 39 40 
September .... _ ........ 27 27 29 31 34 35 39 4,0 
October ........... . .... 27 27 ~g 30 34 35 39 40 
N o,em ber .... . ........ 26 27 39 30 34 35 39 • 40 
December ............. 26 .,-_, '.:9 30 34 35 39 40 

1908. 
J:inuary ................ 26 27 '.:8 30 34 35 38 40 
February .............. :24 27 '.:6 30 33 34 37 39 
:March .................. 24 26 25 ::s 33 34 37 38 
Apri I. .................. 2!? 25 ::3 ~6 32 34 35 38 
:Mo.y .........•......... 19 21 20 2-4 30 32 31 35 
June ................... 19 20 20 2•1 30 32 31 32 
July ................... 21 ~3 ::3 25 32 33 32 35 
August ................ ::o 23 24 25 32 33 34 35 
Sep tern ber ............. 20 22 23 ~4 32 33 34 3,:; 
October ................ 21 22 23 25 32 33 34 35 
November ............. 21 22 24 t) - 321t 33 34 35 _, 
December .............. :!l 24 25 

I 
Z7 32; 35 34 39 

I 

a From Commercial IlulleUn, Doston. 

I ;s I 3i :i~ '.:4 rs i2 CO 70 72 75 
3i ::s 25 ~5 I 72 i5 cs 70 73 75 

73 I 3i :'8 25 ~5 I 72 (.8 73 72 75 
37 38 24 25 -., 73 (,8 I 70 72 74 ,_ 
36 38 24 25 I 70 73 70 i2 74 C8 
36 37~ ~3 24 70 73 l8 70 iO 73 
37 38 24 ~5 72 73 cs 70 72 73 
38 39 24 ::o 72 75 (8 

_., ,_ 72 73 
3S 39 26 '.,(I -., ,_ 73 70 72 -., ,_ 73 
38 39 24 26 72 73 70 72 72 73 
38 39 24 25 72 73 70 ! 72 72 73 
:s 39 24 25 70 73 cs 72 -., ,_ 73 

38 30 24 25 70 7'J t:8 62 70 -., ,_ 
37 38 22 25 C5 70 53 57 cs 70 
37 38 22 24 C'.3 (8 53 55 G3 (5 
35 37 21 23 .':8 cs 48 55 5(l ('5 
31 34 18 20 5J co 43 48 50 56 
31 3,1 18 :.o 53 57 43 48 50 52 
33 36 :.o 22 [i5 co 45 46 50 55 
35 36 ::o 22 57 to 45 48 52 53 
34 30 19 21 57 58 43 45 50 53 
3-1 35 20 21 57 co 45 50 50 54 
34 36 20 21 57 C3 47 52 51 co 
S5 37 ::o Z2 62 C5 49 5:2 co 62 

b Quoted as X, washed, to June, 1903. 

00 02 li6 li8 4G 
co 02 56 GO '17 
58 co 53 co 45 
58 60 53 58 45 
57 co 53 58 45 
57 58 53 /;8 4;3 
57 58 53 58 44 
57 58 55 r,3 43 
57 58 52 F:8 43 
57 .'8 .52 57 43 
62 58 fiO 57 42 
50 55 45 55 38 

50 53 46 55 38 
48 52 45 48 35 
48 50 44 48 35 
43 48 44 48 35 
42 45 44 48 32 
42 43 44 45 32 
42 43 44 46 32 
42 43 43 45 35 
42 43 42 45 35 
42 43 42 48 35 
42 .'.iO 43 50 36 
45 47 47 .'.i5 30 

Ii 
~ 
< e 

5 
• -4 
4 
~ 
4 
4 
4 
4 

4 
4 
4 
4 
3 
3 
•• • 
~ • 
3 
4 
4 
~ 

,2 
2 
2 
0 
0 
7 
7 
7 
.3 
5 
5 
5 

5 
0 
0 
0 
8 
7 
8 
8 
8 
0 
5 
5 

rn 
~ 
l-3 
H rn 
l-3 
H 
0 
rn 
0 
l:rj 

rn 
µ;j 
t::l 
t::l 
i,; 

> 
~ 
t:;1 

:::::: 
◄ 

0 
0 
t1 • 

-.::, 
C>.? 
Ct 
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11,hrnationr.l tr11.d,• in uool, 190,J- 1907.a 

l'.XPUHTS. 

! 

Country. YPar ]),.. 
1903. 1904. ghu1iob-

l'oumls. Pounda. 
A lgeria ..••........... Jun. 1 Hi, G..~. 4'.?0 21, SllJ, .nr, 
Ar;.:cntin!! •...•....... Jan. l 425 4G~ •11.· 3i I, ti.•i', ()!JS , • 1 I ") 

A11str011a ............. Jon. 1 T1 4 ·r.·, 030 :,u;, 130, S-2.i • - t ;,.;. ... , 

DP1g111m .•••..••.••... Jan. I .Ji, 107, :.iiO 42, 0..-,1, 4i0 
Drilish In<lil! .......... Jan. l :l.J, 1,1,J, 49':? 37, 8t13, Oi2 
Capo ol Good JJO(l<' I> •• .Jan. 1 i\'l, G! IS, :>9:l 78,411,w0 
Chile ............. . .... Jan. I 7, Jr,O, 210 li, 9:.13, oco 
China ................. Jan. l '.?il, lJl, l6<l j 3S,041, 0:13 
Fronce ...•.••......... J ::in. 1 70, 'Hc;, !>42 'i 4, 0'.l,1, 9J9 
Nl'lherlunds .......... Jan. l -12. :?H, s:io 1 :J:.l, O:l'.?, !i'i2 
1'<'W '.lealuu<I .•••••... lun. 1 155, 12'.!, ,i~l ]'.!i,, li3-I, 850 
J'PrU ....•. •....... .... Jan. 1 " •>·- \120 i, !.l.'H; Ot,O .._, _,"l,, ... 
H ussin ... ...... - - - - -- Jan. 1 30,071, 0.'ih ;,.), :.,>Cl<i, :!?ti 
8i,oin .... . . .... ...... . Jan. 1 :?.5,0'..11,, l:13 ,., so., 2&" 

,i. ' I J 

'l 'nrk,J ............... Mor. l t -10, G'.?I, 73i t -10, ti::!!,,:;; 
Unite King<lom ..... Tnn. 1 3.;, o;u, 200 a;.~~. ;;oo 
t ·r11guay .............. Jan. 1 !t~, 12·1 1 :!h'.! 99, l4'i, 322 
OllH' r counlrie..; ..•.... .. - .. -...... 1-H. ,i li,CIOO 148, 74~. 000 

'l'olal. .•....••. · r ......... I l. 60'.l, :.?00, 52.; I, t,'24, 134, 3;;1 

A us: r!n-rT uo"nr:;...... J n n. 1 
TIPld11m... . . . .. . .. . .. Tan. 1 
nnlis:1 Indm......... .Jun. 1 
Cnna<la ............... Tan. I 
Frnncn .... ............ Tan. l 
c:ermauyo .. .... ...... Jun. 1 
J:1p11n. ........ ........ .Ian. 1 
Nl•lherlnnds ..... .. ... Ian. 1 
R11 ss111 ................ lan. 1 
Swt•tlen. .. .. .. .. . . . .. . .Jan. 1 
SwitzPtlnnd........... Ian. 1 
Unlll:d Kmg<lom...... fan. 1 
United ::.Hntr.s...... ... Ian. 1 
Otl1<'r countries ...... . ......... . 

Cil, S..C. i, fr2S 
I LO, •172, 000 
14,,i-'-I , bOO 
7, 53\), t\50 

52 4, 4:l-1, 503 
4'.?,, 721.i, tils 

7, 2~. 080 
41}, !Mi, l'l7G 
71,C07,0li0 
10, lo4,3M 
10,&I'.?, 21l0 

3Sl, D2S, J., l 
J /~1 . .1~3, S~l 
62, 8G'.?, 000 

IMl'OR'fS. 

(,'.?, .501. .1; 4 
117, 2Cl.5, 915 
13,8-11,83:-1 

7,.'>78, :JS·l 
46ti, O! , 531 
41:l, 7M, 9i ti 
21,281, 9')i 
·12, Glll.1:i4:! 
.50, :!07, o,q4 
10, 471, 4."i-1 
11, ;,:!,'<, GOO 

:lH, 758, ti31 
l ,;(I, 57:!, u.'!3 
5!!, 941, ooo I 

190.'i. 

I'ounda. 
Z-2, ,,01. 034 

421, O"J!i. :?:$-1 
43,, lli,, !ifu 

40.0'2:J. 10'.> 
'j•I ?}'> (i.5'j 
• Lt ... -, 0 

74, ::lll, Gl1, 
:.'O, 7,5J, 8-t8 
,:1;, 40-l, 40il 
i .!, :?'.:?it !)'J.~ 
:m, ;,~, 915 

14" •>5- l .,, .,, - , , ,J. 

!I, 9-H, 067 
32, -123, !?G-l 
4:l, 8"...j, 0,33 
10 I.Sf •v• ,. ' l, .:>.o.> 
3,,, 2-51,500 
'i:?. 917, ::?l~ 

1.5G, 0..~6, !Si 

1, i 40, 340, ~O'.? 

100.t 

I'oundt. 
:i:1, 4!)(i, S., i 

::2s. 7:tl, Ibo 
··•·t (l'I' ''07 .J ..... , - ,, .. 

.JO, cl'Jq, 2".!5 
4-1, Si\), 96.J 

104,510, 2LS 
:!'-:, 9i'S, 611 
4fi, 20.}, i33 
711, ;; 11, 4;s 
:.>s. W'J, 091 

1-iq, S4tl, 20; 
10, 00,, 2.'S9 
.;1, !!19, 341 
:!fJ, thi'.,?, 4[10 

r1 .;o. 1.;t;, .;sa 
2~,, so~. ;oo 
~n. 7-1.3.S:!3 

}().j, ti,j~. 951 
. 

l, iti'.?, '.?i,0, 9il 
I 

Sl. nr.x, 2si ! 
1:14,1,;.~.s.;1 
22,3S7.~1J 

5, 11;,J, Jib 
:i:i~. ~~o, -108 
4:J<i, 2'<-l, 1.-iOli 
13,-413.bSG 
34. 7~:l, S-12 
1,\1, .~.,J. 42\) 
10, i>07, 8,1.S 
J l, ◄li~, li'Jtl 

4Ui3,403,ii'.! 
19!,. l-44, 29({ 
44. 9;:1. o;.; 

190i. 

}'nunda. 
26, f\30, 95 '.? 

) 341, 2\/i, 5:t. 
6JS,.5i'U,3S 9 

7 40, i78, 43 
44, 19.J, i74 

llli, 4;2, 023 
31, 7"2. O&'S 
3), 4..."9, 33;1 

c S4, ti&>, 5S6 
21, il '<, :i91 

1 ;~, ;,3.3, 5!f4 
dJ0,06ft.~9 
C 21', fj()J, J;J_il 
C 32, :_>(IJ, 80() 
I .;o, li>G, 5~1 

31, 1-1.-;,f,•t.? 
d 90. 7 -13, .':,33 
C l)ti, 2}t,, 5)0 

. 

l. $2, '.?13, 344 

------·1------·1------
'l'otul. .................... 1, b!.1'2, 2.50, :?38 I, 803, 37::-, 43i 1, 9.'.i0, !l-13, ti'.?-1 2, OO'J, 231), 115 2, 148, ill~, 508 

l I 

a SM' <,Nwral not<'." p. llO.'i. 
b Urll 1sh ::,;onth A1rica after 1905. 
c J>reJimmarr. 
c Y l)ar preceding. 

e Figures for 1699. 
/ Figures for 190.5. 
g Not lucluc.llug free port~ prior to Mnr. I, l!'I0G. 



STATISTICS OF SHEEr AND '\YOOL, 

Esti1natcd icool clip of the world, 1.901-1906. 

737 

[Yaoy difficulties beset the preparation of a statement of the wool c·lip of the world. Each" od-produc
ing country needs to be treated according to the character of the available iniormatlon, nnd hence it may 
ho that for one country the census moy have ascertained the fact, for another country the production may 
have been estimated by an expert, for another country it muy not be possil.Jle to do more than to take 
exports, and for still another country the best that can 1~ done is to take the nnmher of sheep-itself

1 perhaps, nn estimate-and multiply by a weight per Ocece, which may or mar not have he1>n determinea. 
1,y commercial Pxperience. 'l'bc wool included in the following ta hie is that ofshePp an<l lamhs, unsconred. 
~o important countries are omitted. Tho figures !or tho Uniied States are the estimates of the National 
.\.ssociation of '\Yoo! hla.nuructurors.] 

[000 omitted.] 

Country. 1901. 1902. 

XORTII Alt.CRICA. I 
Pound•. Pou rids. 

Uniteu Stat0 s ••...•..••••••.••. 302,f:02 3lli,341 
c::u1ada ••...........•......•••. 11, 4;-1 11, 3:>l 
Central An1crica and \\'est 

Indksa ...................... 1,000 1,000 
Ifawaii b •••...•.....••.•••••.•. 424 4:N 
J.fexico a . ...................... 7,000 7,000 
Newfoundland c • .....•...•••.. 109 199 

Total Xorth America .... 3·>? "99 ---· .:>. 336,205 

SOUTll .'.MERIC.\ . 

. \rgcnti;Jad .................... 503,443 436,374 
Brazil d •• •••••••••••..•.•.••••• 2,210 2,143 
Chile d • ••••••••.••••.•••••••••• 0,4H3 17,016 
Falkl::md Islands 01. ••..•.••••••• 4,373 4, 31;0 
P<>ru d • ••••••••••••••••.••.•••• 2,400 2,059 
Uruguay d • .•••..••.•...•.••••. 101,867 95,637 
Other a ••. ..•••.. . . . •.•.•.••.... 5,000 5,000 

Total South America ..... 628,792 562,589 

EUROPE. 

Austria-IJ;ungary: 
7,050 Austna .................... ~ ?00 

I' -
rrungary ....... . ........... 27,uOO 26, ~00 
Bosnia-Herzego,inaa ...... 10,000 10,000 

Tot,11 .A ustria-Ilungary .. 44,800 43,8!;0 

Bulgaria ....................... 21,000 21,ifO 
Frilucc ......................... 90,2,1 77,007 
Germany ......... , ............ 33,GOO 32,000 
G rneco a ••• ........•.•.••••..... 14,COO 14,0CO 
Italy a ......................... 21,!'JJO 21,500 
Portug:11 a • ••••.•..•..•.••••••• 10,000 10,0CO 
Roumanh 11 •••••••••••••••••••• 27, 5(.r() 27,WO 
Rus.sia, European .............. 3i0,()(:0 380,000 
Ser'l'ia a • •..• .. .••.••........... 9,000 !l,000 
Spain .......................... 53,400 53, lGO 
Turkey, Europe:ina ............ 30,000 30,000 
Unite<l Kingdom .............. 138,483 135, (84 
Othera .. ............... . ...... 18,000 18,000 

Total Europe ............ 881, 55·1 873,691 

ASIA. 

British India a . .........•.•••.. 50,000 50,000 
Chinese Emplrc a . ...•. . ..•...• 17,920 25,724 
Persia d • ••••.•..•.••••••.•.• . .. 11,500 11,500 
Russia, Asiatic a •••.•.••.••.•.. 60,000 60,000 
Turkey, Asiatic a • • . •••.•••..•. 45,000 45,000 
Othera .• . . ... ............. . ... 1,000 1,000 

Total Asia .•............. 185,429 193,224 

a Estimated average production. 
b Census, 1890. 
c:Census, 1901. 

1-67563-YBK 1908 47 

1903. 

Pounds. 
287,450 
11,0(;() 

1,000 
424 

7,000 
199 

307,133 

425,468 
1,714 

19,663 
4,024 
2,870 

98, 1'.!4 
5,000 

556,863 

6,900 
26,000 
10,000 

42,900 

22,500 
70,000 
30,{00 
H,000 
21,[00 
10,000 
27,f:OO 

375,000 
9,000 

52,800 
30,000 

13:3, 124 
18,000 

865,724 

50,000 
25,751 
11,648 
60,000 
45,000 
1,000 

]!)3,399 

1904. 1905. 1906. 

Pounds. Pounl].g. Pounds. 
291,763 :.>o5, 488 298,915 
10,612 10,275 11,210 

1,000 
424 

1,000 
424 

1,000 
·J24 

7,000 
HJ!) 

7,000 
l!)!) 

7,000 
199 

a11,01s I 314,386 318,748 

371,697 ~1,00R 328,731 
2,182 558 1,130 

19,703 20,754 e 20,754 
4,2!i0 4,251 4,324 
7, !},51 9,940 e 9,940 

99, 1;$ 72, 917 66,837 
5,000 5,000 5,000 

W0,940 534,518 436,716 

6,700 c,, GOO 0,800 
25,500 25,000 e 25,000 
10,000 10,000 10,000 

42,300 41,700 41,600 

•)J 2'0 24,000 e 24,000 .... , .. 
78,000 78,000 78,000 
28,800 27,2()0 25,600 
1·1,000 14,000 14,000 
21, 5'JO 21,500 21,500 
10,000 10,000 10,000 
27,SCJO 27,500 27,500 

340,000 325,000 320,000 
H,000 9,000 9,000 

52,400 52,000 52,000 
30,000 30,000 30,000 

131, !1(3 130,500 133,088 
18,000 18,000 18,000 

826,713 808,400 604,288 

50,000 50,000 50,000 
34,797 46,404 42,253 
10,6G6 12,146 e 12, 146 
60,000 60,000 60,000 
45,000 45,000 45,000 
1,000 1,000 1,000 

201, -'.53 214,550 210,309 

a Exports. 
e Data for 1905. 
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Estimated teool clip of tlte irorld, 1901-1906-Coniinucd. 

A 

B 

Coontry. 

A.FRIC..1.. 

lgeria. ......................... 

ritish South Afrlca:a 
Cape of Good IIope ........ 
K atal .. .. .................. 

'l'otal British South 
_\.frica .................. 

◄ gypth .......•................ E 
T 
0 

UDIS C • ••••••••••••••••••••••• 

thcr b • •••. _ ...•••••••••••••••• 

T ot:.l Africa .............. 

OCE.D,L\. 

A ustralia: 
Now South "":.ks .......... 
QU"'i>nslan,l ............•... 
1'outh Australia ............ 
Tas:nania. ................. 
Yicloria ...... . . .. .......... ,v csti>rn _\ ustralia __ ....... 

Total Auslrali.l. _. _. _ .... 

ew Zf'~land .................. N 
0 th.or " ........................ 

Tot:ll Oceanl:i. . . ... . ...... 

Tot::i.l .... . .. . ............ 

I 
I 
I 

I 

1001. 1002. 

Poun,ls. Pounds. 
24, WO :JS, OG4 

G5, 210 I 
10, b.32 l 

79,328 
9,48~ 

iG,OC2 88,810 

3,000 
1.300 

3,000 
420 

10,000 10,000 

11.J, :JG2 130, 29·1 

301, !)42 221, ;~66 
;o; H2 41, 6t9 
3!1, 9D2 36, 8li3 
s.o;,o 8,304 

,4,o79 05,490 
14,0•10 13,378 

50!), !)03 36i,2<;0 

164,0J2 
100 

167,448 
100 

674,015 554,808 

2,806, i51 2,661,101 I 

I 
1oro. 1901. H'-05. 

Pounds. PO"c1. nd s. Pounds. 
29,984 ~,a, 052 31,173 

' 

65,524 64,3;:J G3,47.J 
10,991 I 10,3'.:0 IJ, i13 l 

76,515 74,G!)2 ~~ is- I 
' •, I 

3,000 3,000 3,000 
1,153 1, :??l 4,Hll 

10,000 10,0CO 10,0CO 

120,652 121,!JGS l:?:~, f~l I 
I 

227,004 2~0,140 2~:-. 151 
52,984 63,270 6fl,6SI 
46,0C6 36,98G :!7,534 
5, !H; 11,562 10,530 

54,GOS 60,482 G0,350 
13,306 12, SOl 17, ;:.'() 

399, ~s I 45-1, 9•11 4!l!J. !l(.9 

1ii,.:i75 
100 

1 -9 ,. 0 
' .. ' -j.~ 

100 I 
172, ~68 I 

577, 5(;() I 633, -171 (ii2, 044 I 
' 2,621,331 
I 2,004,svo I 2, 6(;9, 419 . 

1900. 

Pound,.,. 
33, 18'! 

71,913 
17,b;O 

S9,is.3 

3,000 
3, iJ5 

10,000 

139,:-02 

326, 9!)9 
bli,364 
44,603 
11. 300 
01:-126 
15,405 

5.'52, 15i 

143 :ms 
100 

6!)5, 5(,5 

2, C05 418 

a Figur<'sshowingthcproducUon of wool for each of tho British South African Colonies are not nvailuble. 
T ho nxport.s of South African colouhl wool fron1 Cape of Good llope aud Natal arc here given us repre
senting appro.rimntely the tot~! South ~ur1can wool clip. 

b EsLin1ntcd avcrago production. 
cExports. 
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S\\' IXE. 

]{umber and/arm value of swine on/arms in the United States, 1867-1909. 

Janll!lry 1- Number. I Price F arm ,alue. January 1- Nwubcr. P rire Farm Yalue. per bead. perhcnd. 
I 

1867 ...... .... I 2-1. 69:): 534 SL03 S99, 63'i', 016 1889 .. ...... .. 50,301,592 ~5. 79 $291,307, l 93 
1868 ......... . I 24, 317, 2-08 3.29 70,975,643 1890 .••• .••... &1. 60:2, 780 4. i2 243, 418, 336 
1Sti9 .......... • 23. 31G, 1i6 4. 65 108,~.534 1S91. ......... 50, 625, 106 4.15 210,193,9:?J 
li\70 . ...... .. . ~(i,i.51,400 5.~o lSJ, 10s, z~ 
lSil. ........ ·1 ~9, -Kii, 600 5.61 lw, 311, &98 1S92 .......... 52,398,019 4.GO 2-ll, 031, 415 

l fi93 ..... .... . 46,094,807 G.41 295,426,492 
1 S'i'2... . . . . . . . 31, 79ft, 300 4. 01 127,453,285 l&H .......... 45,200,493 5.98 270, 38-1, 626 
1873 .......... ::2,632,050 3.67 119,631,680 169.5 .......... ·H, 165,716 4.97 219,501, 267 
1874 .......... 30,660,900 3.98 122,695,085 1906 .......... 

1 
4.2, SJ'.!, 759 4.35 186, 5'.!9, 7 45 

1675 ......••. . 28,062,200 4.80 134,581,364 
1S76 .......... :?5, 726, 800 6.00 154,251,110 1897 ......... . 40,fi00.270 •!. 10 lGu,272, 770 

1698 .......... 39,759,993 4.39 174,351,409 
1 S77 ......... . 28, 077, 100 5.66 158, 8i3, 410 1899 .......... 38,051,631 4. ·10 170, l(}), 743 
l Si'8 ......•.. . 32,262,500 4.65 156,577,228 1900 .......... 37,079,356 5.00 185,472,321 
1S79 .......••. 3-1,766, 100 3.18 110,507,788 1901. ......... 56, 9i>'2, 112 6.20 353,012, U3 
lSS0 ...••••••. 34,034,100 4.28 145,781,515 
1S81. ......... 36,2-17,683 ·!. 70 170, 535, 435 1902 ... . ...... 48,698,890 7.03 3-12,120,780 

1~03 ..... .. ... 4ti, 922, l•24 7. 78 3()!, 973, f,88 
18.'!2 .......... 44,122,200 5. !)7 I 263,543, J 95 190 I. ......... 47,009,367 6.15 2S9,22!,627 
18...'\3 ...••••••. 43,270,0813 6.75 291,951,221 1905 .......... 47,320,511 5.99 283,2:i-t,978 
183-1 ...••••••• •14, 200, 693 5. 57 246, 301, 139 
I S<!.3 ••.••••••• 45, 142, 6S 7 5.02 I 226,401,GRJ 1906 .......... 52,102,817 6.18 321,802,571 
lSSo .......•.. 46,092, 0-!3 4.26 lOti, 569,894 1907 .. ........ 54,794,439 7.62 ,t 17 t 791, 3,n 

1908 ......... · t 56, OS-t, 000 6.05 339,030,000 
18,~i .. ........ -14,612,836 •1. 48 200,043,291 1909.......... fi4, 147,000 0.55 354, 79i, 000 
l~S ... ....... 44, 3-!6, 525 4. 08 220,8ll, 082 

.\·umber, average price, end /u.nn 1•alue of swine on farms ni the United States, 
January 1, 1909. 

I A,cr- Av1ir-
age ago 

State, Territory, I price Farm State, T erritory, price Farm 
Number. per value Number. per ,alue or Division. hc:i.d Jan. 1. or Dhisiou. heau Jan. 1. 

I I Jan. Jan. 
1. 1. 

-
Maino ............. 1 06,000 $8.50 5561,000 Tennessee •. .. ..... 1,487,000 $5.00 $7,43.5,000 
:-l°<'W IIampsbiro .. 52,000 9.50 494,000 Alabama .......... 1,238,000 5.20 6,43b,OOO 
\' ermont .......... 98,000 8.25 808,000 Mississippi ........ 1,290,000 4.60 5,934,000 
Massarh usctts .•... 69,000 9.25 63$,000 Louisiana ......... 689,000 4.75 3,273,000 
RhoJe Islaou ..... 13,000 10.00 130,000 Texas ........... .. 3,301,000 5.60 18,502,000 

47, ooo I 11. oo 
,, 

Connecticut •...... 517,000 Oklahomo. ......... 1,588,000 5.15 8,178,000 
XewYork ........ 669,000 8.50 5,686,000 A rknnsns •... ...... 1,150,000 4.00 4,600,000 
Xew Jersey ....•.. 158,000 9.25 1,462,000 Montana .......... 68,000 10.00 680,000 
Ponnsylvanla ..... 990,000 8.50 8,-115, 000 \Vlcoming ... ...... 19,000 7.00 133,000 
Delaware .......... 

1 16,000 8.00 308,000 Co orado .. ........ 105,000 7.00 1,155,000 

~far~·l!!-nd ......... 267,000 6.60 1,894,000 New Mexico ••••... 32,000 6. 75 216,000 
lrg1ma ••.. .... ... 806,000 5.50 4,433,000 Ari zoo a . .......... 22,000 7.25 100,000 

\\'est Virginia ..... 3i5,000 o.oo 2,250,000 Utah .............. 62,000 7.G5 47J,OOO 
X orth Carolina .•.. 1,39S,OOO 6.30 8,607,000 Nevada ........... 15,000 9.50 1-12,000 
South Carolina .... G86,000 6.25 4,281,000 

Idaho ............. 1-13,000 7. 25 1,037,000 
Ocorgia ........... 1,615,000 5.50 8, SS2, 000 ,v ashiogtoo •. .... . 197,000 7.50 l,J78,000 
F lorida .••......... 1 447,000 4.00 1, 788, 000 Oregon .. .......... 290,000 6.25 1,812,000 
0 hlo .............. 2,380,000 6. 75 16,005,000 California ......... 562,000 0.50 3,IJ53,000 
J d' 3,033,000 6.10 18,501,000 n 1ana .....•..... 

6. 55 ! 351,794,000 Illinois ............ 4, -138, 000 7.00 31,066,000 United States. 54,147,000 

Ml<'hlgan ........•. 1,332,000 7.00 9,324,000 Division: a 
\VlsC'OOSiO ••••...•. 1, 63-1, 000 8.25 15, 130,000 North Atlantic . . 2,162,000 8.65 18,711,000 
'\iinnesota ..•...... 1,153,000 7.75 8,936,000 South Atlantic .. 5,059,000 5. 78 32,703,000 
Iowa ............. 7,908,000 8.00 63,264,000 North Central 
Missouri. •••... .... 3,270,000 5.25 17,108,000 E. 1>Uss. H. .... 13,017,000 6. 92 90,066,000 

North Central 
North Dakota . .... 226,000 8. 00 1,808,000 W. Miss. R .... 19,752,000 7.20 l-!2,123,000 
South Dakota •. ... 894,000 7.90 7,003,000 Sou th Ccn tral. .. 11,982,000 5.03 60,231,000 
Nobraska. ......... 3,904,000 7.25 28,304,000 Far \\' estcrn . .. . 1,575,000 0.95 lu, 9!0,000 
Kansas ...• . .. ..... 2,397,000 6.50 15,580,000 
Kentucky ••....... 1,230,000 4. 75 5,871,000 

a Seo note a, page 599. 
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TTT.olesale prices of lit•e hogs per 100 pound$, 1SrJ5-1908. 

Cincinoat i. St. Louis. . 

Packing, fair 
Chicago. Omaha. 

Date. Mixed packers. to good. 

Low. High. Low. IIigh. Low. I High. Low. Iligh. 

1895 .................................. $3.05 35.35 $2.80 S.3.35 $3.ZO $5. 70 $3.20 $5.10 
1896 ..... . ............................ 3.15 5.45 2.85 1. 25 2. ,::; 4.45 2.50 1. 12 
1397 ................................ . . 3.00 4.45 3. 10 4. 50 3.00 4. l•5 ') !l" 4.17} ~- .) 

189''!. ................................. 3. )5 4.45 3.10 4.55 a.10 4.bO 3.10 4.GO 
1899 ··-······-······················· 3. I) 4. R5 3.40 4. 85 3.30 5.00 3.25 4. iOJ 
1!100 .................................. 4. 'j 5. S5 4.<0 5. 7S 3. 3;i 5.85 4.15 5.62} 
1901 ......... . ........................ 5. 15 7. 20 4.90 7.10 3.00 ,.~o 4 . .(5 G.85 
1902 .......... .............. .......... 5.85 8.00 5.CO 8.20 4.~o 8. 20 5.25 8~05 
1903 ................ .................. 4.15 7. 7.5 4. 20 7.CO 3. 75 7. S.5 ,I. 10 7. 55 
1904 .................................. 4.35 6.25 4.~5 6. 30 3. (;() 0.37½ 4.20 0.05 

1905. 
January ................ _ ............. 4.00 4.95 4. 75 5.02 3.90 5.00 4.30 4. !l5 
February ..... ................. . ..... 4.80 5. 35 4.97 5 20 4.10 5.15 4.40 5.00 
Marc•h ................................ 5.00 5. (i5 5.25 5. 57 4. 15 5.55 4.50 5.25 
April ................................. 5.25 5.80 5.tiO 5. 70 4.50 5. i2½ 5.10 5. 40 
liay .................................. 5.30 5.00 5.40 5. 57 4.00 5. r,5 5.00 5.3,¼ 
J une ............ ........... .......... 5.30 5. 55 5.42 5. 6.5 4.50 5. r,5 4. 90 5.35 
July .................................. 5.45 6.20 5. 75 6.20 4.SO 6.15 5.05 5. 70 
Augusl ............................... 5.90 6. 35 6.30 (l. 35 5.25 6.45 5.50 6.10 
September ... ........................ 5. 15 6.25 5.00 6.00 4. 1.0 6.20 ·1. !l5 5. 75 
Oc·tober ............................. 4. 05 5. 70 6.15 5.55 4.1,0 5 ro 4. 75 5.3i½ 
N o,·em ber ........................... 4.80 5. 15 4. 95 5 I'll 4.20 5.25 4. 50 5.00 . -~ 
December ............................ 4.80 5.45 5.00 5. 30 4.50 5.35 4.05 5.00 

1900. 
January ....... . ... 5.30 5.80 5.10 5 t· 4. CO 5. iO 4.85 5.50 ..................... .. I) 

Fehrnary ...... . ....... .............. 5.65 5.45 5.35 6.20 5. 10 6.<0 5. 25 G.~O 
Afareh .. . ............................. 6.30 6. 75 6.10 6. ~5 5.50 6.55 5.85 6. 3i} 
April. ................................ 6.35 6.75 6. 25 6.U5 5.15 6.821 6. 10 G.55 
May .................................. 6.25 6.62 6.22 6.57 5. 10 6. (ii~ 6.10 ll. 45 
J uoo .. . ............................•. 6.30 6.85 6.20 6. 75 5.25 H.85 6.10 6.00 
July .................................. 6.65 6.95 6.55 6.97 5.00 7.00 6. 15 6. 75 
August. .............................. 6.00 6. 72 6.05 6.67 5. IO 6.60 5.45 6.<5 
Sep I cm her ........................... 6. 10 6.80 6.12 6.67 5.25 6.SO 5.40 G.45 
October ......... .- .................... o. 10 6.80 6. 15 6. 70 5.16 6.85 5.92½ I>. .50 
N OYem bf'lr ........................... 6.10 6. 50 6.07 6.42 5. 20 6.50 5. 80 G. 27} 
December ............................ 6.10 6. 55 5.95 6 .. ;5 5.30 6. 5.3 5.90 6.35 

, 

1907. 
January .•... ................... ..... . 6.40 7.00 6.20 G. 87 5.50 6. 97! 6.15 6.90 
February .............. .............. 6.60 7.40 6.(,5 7. 2"2 6.00 7.25 6. t,7! 7.05 
March ................................ 6. 25 7.25 6.07 7.15 5.50 7.05 6.00 6.90 
~ril. ................................ 6.50 6.90 6.50 6.85 5.90 6.90 li. 20 6.55 

6.25 6. 72 6.25 G. (;5 5. 70 ti. 05 5. 7ii G. 50 ay .................................. 
June ................................. 5. 75 6.30 5.87 6.47 5.40 6. ◄2½ 5. 70 o. ~o 
July .. ................................ 5. 75 6.55 5.85 6.~5 5 20 6. 65 5. 50 6.30 
August. .............................. 6.10 6.85 5.85 6.~o 5.20 6. iO 5. 35 6.25 
Septem her ... ........................ 6.25 6. 90 6.00 6. 75 4. 75 7.00 5. 40 6. 35 
October ........................... ... 5.90 7.10 6.30 7.00 4.00 7.05 5. 25 I). 50 
N ovem her ..................•........ ,I. 15 6.25 4.00 6. 45 3. 10 6. 3.'l} 3.80 5. 75 
Dccem her ............................ 4.25 5.35 4.25 5.30 3.50 5. 25 4.10 4. l!O 

190S. 
J anuary .............................. 4. 15 4.70 4.20 4. 62 3.05 of ~?t 4.06 4.<0 . 1-J 

February ............................ 4.25 4. 85 4.20 4. (i() 4. 00 4. 70 3. 97 4.29 
:March ................................ 4.55 6.30 4. <O 6. 12 4. 15 6.35 4.20 5. 78 
April ................................. 5.50 6.40 3. 50 (l. 15 5.00 6.~5 5.26 5. 82 
:May ••••.........•..•....•... . ....•••• 5.35 5. 95 5.30 5. 85 5.00 5.90 5. 14 5. 78 
June ................................. 5. 30 6.60 5. 30 5 90 5.05 6.67} 5. 23 6.03 
July ........... .......... ............. G.35 7. 10 5.00 6. !lO 5.00 7.10 5.95 6. 4-1 
August. .............................. 6.10 7.15 G. 25 6. !10 5. C-0 7. 10 6.17 6.53 
Sep tern ber ..... ...................... 6.00 7.35 6.~o 7.35 6.0S 7.(0 o.-:3 6.90 
October .............................. 4. 85 7.00 5. 10 7. 15 4. 70 7.20 5.21 6. C'-1 
N ovem her .•......................... 5. JO 6.20 5.~o 6.05 4. C5 6. 10 5. 5·1 5.89 
December ..... ................... .... 5.25 0. 25 5.30 5.90 .J. co 6. 15 5.30 5. 70 

--
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EGGS. 

Wholesale prices of eggs per dozen, 189S-1908. 

New York. Chicago. St. Louis. 

Cincinnati. 
Date. Average best 

fresh. Fresh. A veragc best 
fresh. 

Low. High. Low. Iligh. Low. High. Low. Iligh. 

Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. 
189,2 ... ............................... 11¼ 34 8 26 9 31 8 25 
18% .................................. 10! 25 7 17 7} 22 G 19 
1897 .................................. 9} 25 7 17 8 22 6 18 
1898 .................................. 10 27 8 20 8¼ 26 8 20 
1899 ................ - .. - .. -- .......... 12½ 35 8} 21 10 35 9 22 
19JO .................................. 12 29 9 22 10 26 8 23 
19Jl. ................................. 13 31 9 27 IO 28 6 25 
1912 .................................. 15¼ 37 13 32 131 33} 11¼ 32 
19)3 .................................. 15 45 12 28 10 30 11 28¼ 
19J-L ..... •........................... 16 47 14} 32 11 34½ 13 29 

19-.)5. 
January ............................. 22 40 22 27 18 31 22 29 
I'ebruary ................ _ ........... 21 40 24 30 20 36 28 34 
lilarcb ............................... 17 40 14½ 23 14½ 31 14 22¼ 
,\pril ........ ..... .. .. ............... 17½ 2l 15 16 14¼ 19 H¼ 15½ 
May ................................. 17½ 21 15 16 14 18½ 12½ 16½ 
June .. : .............................. lti½ 22 H¼ 15 12 17½ 14 15½ 
July .......................... ... .... Hi} 25 14 H½ 12 20½ lOt 14 
August .............................. 18 28 14 17 12} 22 H 16½ 
SC'ptembcr ........................... 20 30 17 19 13 22½ 16} 16¼ 
October .............................. 21 35 18¼ 23 15 25 16½ 19 
Novemb('r .................... _ ...... 25 40 23 28 16 30 19 2l 
December .................. ...... .... 26 40 2-1 27 18 31 22½ 24 

1906. 
J anuary ............................. 17½ 3,1 16 24 16 27 14 22 
February ................... __ ..... .. 15½ 27 13 17 11 21i 11¼ 17 
:March ....... .... ..... .. ... _ ...... ... 14 ~ 22 13 13! 12 17 12 15 
April. ....... . ..................... .. 17 22 14 16½ 1-1 19~ 13} 16 
May ................................. 16 21 14 14½ 12 18½ 13 H 
JUD(' ................................. 17 23 14 14~ 12 19 15 17 
July .............................. ... 17 25 14 15½ 12 18~ 12¼ 13 
August. ............................. 18 28 14¼ 18 12 20½ 13 15 
September ........................... 21 33 19 21 12 24~ 15 17¼ 
October ..................... ___ ...... 20 35 22 24 15 27 18 22 
Novomber ..... ............. ...... ... 20 42 28 29 20 32 20 26 
Deccm ber ............................ 22 45 25 29 20 36 21 26 

1907. 
January ............................. 25 36 22 25 23 28 21 22½ 
February ............. • .............. 25 32 20 21 24 30 16¼ 25¼ 
}lure h ........................ _ ...... 17 30 15 10 16 22 14 17 
April ................................ 16! 21 14¼ 15 15 171 13½ 16 
}.Iay ................................. W! 21 13¼ 15 14½ 17 13 14 
June ................................. 16 20 13¼ ----. -.. 13 15 12 13 
July ....... ..................... ..... 16 2G H½ 15 13 16 12 13 
A ugusl. ............................. 18 30 15 20 16 20 12 16 
September ........................... !!O 32 20 21 18½ 21~ 16 17¼ 
October ..... ...................... ... 23 45 21 23 21 2! 17! 18¼ 
N ovem her ........................... 26 50 25 28 22 26 19 21 
December ..... .. ... .. ...... . ... .. .... 25 50 2G 29 22 27 20 23 

1908. 
January ............................. 23 38 19 26 21 30 18 21 
February ............................ 20 32 18 23 192 27 17 23 
Morch ........................... _ ... 1.5 29 13 18 14 22½ 13 17 
April. .......... . ....... .. ..... ...... 15~ 20 13 14 14¼ 16¼ 13 13¼ 
M ny . .......... ... . ... ..... .......... 10½ 21 13\ 15½ 14¼ 17 13 14 
J ane ......... -.. -. -..... --... -- .. -... - 15 24 13½ 17 14 17½ 12¼ H 
J tly ................................. 17 2G 1-1 17 15! 19½ 131 14¼ 
.\ugust . ........ ... .. . .. ....... .... .. 18 30 14 21 17½ 20¼ 14¼ 10 
September ........................... l!J 35 19 24 19 23 16 18¼ 
O~lober ... .. ...... ... .... .. .. . ... .... 22 44 22 28 22 27 18½ 23 NV b . 2-1 50 23 3-1 20 30 23 27 o C'm er .......... . ..... .. ... .... . . 
December ............................ 28 55 25 36 28 33 25 29 



BUTTER AND CIIEESE. 

Wholesale prices of butter and cheese per pound, 1895-1908. 

-· 
Dutter. 

!,ew York. Clnclnnatl. Chicago. E lgin. New York. 

Date. • 
Creamery Creamery. Creamery Creamery September, 

extra. firsts. extra. colored. 

Low. Iligh. Low. High. Low. I Iligh. Low. lllgh. Low. High. 

-
Cent.a. CcnJs. CC'TltS. Cents. Cents. Cer.ts. Ctnts. Cents. Cent.a. Cent8. 1895 .. .. .... . ...... . . . .......... . .. . ........ 17 26¼ 13 21 14½ 26~ 

• - ♦ - - - - • . . ... -.. 6 11\ 1896 ... .. .. .. ... . ........................... 14 25 12 20 12 2•1 14 24~ (i~ 10{ 1897 . . .. .................................... 15 24 12 2'2 12½ 23 135 23 7" 12¼ 1898 . . ................. . ..... - · · . · · · · · · · · · · · J5 23¼ 13 20 14 22 15 2'2 6ft 10½ 1899 .... .. ......... .. .................. . .. . . 161. 28 16 24 14 27 16 27 7~ 13 1900 ................. . . . . . ........... . . . .... 17! 30 16 27 151 20 18 29 9 13t 1901. ..................... . ....... . ......... 18 25½ 17 24 15 24¼ 18~ 24¼ S! 12 1902 ..... . ... . ............... .. ............. 19 33 17 21 16 31 19 30 0~ 13i 1903 ... . .................. . ................. 19 29i 15¼ 27 16 28½ 18½ 29 10 15 1004 . . ..................... . ................ 17} 28 17 28 )5 28 17 28 7 12 
1905. 

J anuary . . ...... . .......................... 28 301, 28 30½ 22 30 28 29¼ 11~ 11, February .. ........ . ............. . ......... 29! 35f 30 34 25 34 29 34 11 ! 13t :March ... ......... . ........................ 25 31 • 24 30 22 32 26 33 13'1 14; ~ril. . . ................. . ................. 27 32 26 32 22 31 27 311 13~ 14t ay .. ........ . ............................ 20~ 27 20½ 2,5 18 24 21 25 14¼ l·f.t June ............ .. .............. . .......... ~t 21¼ 19 21 18 201, 19! 20¼ 9 9~ J uly . . ...... . ............... .. ............. 21\ l ()1, 20¼ 18 20} 20 20 91 llt August . ................................... 20} 22 20· 211 18¼ 21 20 21 10, 12 Sep tam ber . ... .............. . ..... . ........ 20, 2P 20 21~ 18 21 20¼ 21 11'1 12 October ............... . ...... ... ..... . ..... .. 
20 22 20{ 23 19 22 21 2'..!~ ll½ 13t November . .............................. . . ]7~ 24½ 22 24½ 20 23 221 24 13i 131 December ......................... . ....... . 21 26 23~ 26 19 24½ 21 26 12 11 

19C6. 
Januarv .. .. .................. .. .. .. ....... 25 27½ 2,51 27 20 21 26 21 11 14'. February . . ................... .. ........... 26 27~ 20 20½ 22 21'1 27 2R\ 14 14} Mnrch . . . .. . ............................... 27 27} 27 28 21 27,~ 27 281 14 14\ A pru ... . ................ .. ................ 21 25} 21 27 17 2G! 21 26 14l 1·11 

Cheese. 

Cincinnati. Chicago. 

Factory. You.1g 
Americas.a 

Low. Illgh. Low. lligh. 

Cents. Cent.a . Cents. Cents. 
7 101 6 11 
7 10 5¼ 10¼ 
7 11 :.l 11 
7 11 3 ll 
8 12¼ 8 13 
8¼ 12~ 7 12~ 
8¼ 12 9 11:l 

10.} 13 9! 13 
10¼ 121 9 13} 
8 10¼ ~J 11½ 11 

12¼ 13 111 12 
12~ 13 11" 13¼ 1 
12~ 1 •i 13¼ ... --------
14 14+ 13} 14 
14 1·1} 10 14 
10 12¼ 10 10~ 
10 lOt lOl 11 l 
lt 11} 11 ll'l 
11 12:\ ]1~ 11 'I 

12¼ 12 11~ 12½ 
}?l 14 13 13i .,., 
13¼ 14 13 • 31; • • 

12~ 13~ .... -... 13 
131, . .... . -. --..... . .. 13 
l :i.~ . -.... -... 11~ 13 
13~ ........ 11 12 

St. Louis. 

Full cream. 

-
Low. IDgh. 

Cent,. 
St 
71. .. 
8 
8 
!) 

10 
10 
lOf 
11¼ 
9 

¼ 

13¼ 
131 
14¼ 
14 
11~ 
111-
11~ 
12 

} 

l:?l 12. 
14 
131 • } 

13} 
13-! 
13 
12½ 

l 

-::r 
i,p.. 
~ 

I<! 
t,:j 

i; 
t;j 
0 
0 
~ 

0 
lzj 

H 
III 
t,:J 

t::t 
t,j 

~ 
H 
~ 
t;,j 

z 
H 

0 
1-,:j 

> 
0 
l:d 
H 
0 

~ 
H 
c:1 
l:d 
t,:J 
• 



M: 
J 
J: 
. 
S, 
0 
N 
D 

J: 
F, 
M 

il 
J 
J 
A ·s. 
O, 
N, 
D, 

J 
F, 
), 

~· 
l',f 
J 
J 
A 
S, 
0 
1'1 
D, 

llY ••......•...•.••..••••••• ••••.•••••••.. 
ne .................................•..... 
ly ....................................... 
1gust ........................... · · .. · · · · · 
ptemher . . ............................... 
:to her .................................... 
>vember ................................. 
icem ber .................................. 

1907. 
nuary ................................... 
:bruary .................................. 
irch ..................................... 
>riL ..................................... 
lY .•......•.•...•••...............•..•.•. 
ne .. ..................................... 
I y ................... ........... ... ...... 
1gust .................................... 
ptem ber ............. .................... 
,tober ....... ......... .. .............. - • • • 
,Yem ber .......... . ...................... 
:cem ber .................................. 

1908. 
ouary .................................... 
hrnn.ry .. ................. ....•....... _ .. 
,rch ..................................... 
n-il. ..................................... 
,y ....................................... 
110 •••.••••.•••.•••••.•••.••.••••••••.•••• 
ly ........•.............................. 
l)nlS l. ............................ . ...... 
ptem ber .......... . ..................... . 
tober .................................... 
,yem her ................................. 
cember ...................... .. .......... 

I 

19¼ 22 
l!l½ 21 
20) 21g 
21 :Hi 

<>5i 24 - .. 
25½ 27 -
27 30½ 
30½ 33 

28 33 
32t 34 
:!9~ 3•1 
'27 35 
24} 27½ 
23} 25 
24¼ 27 
24~ 26~ 
26 29! 
26 30 
24½ 28 
28 29! 

29 321 
30 34 
28 30 
261 30½ 
211 251 
22 24 
~2 23 
21} 23½ 
')?l 25½ _..,~ 
26 27~ 
27 31 
30~ 33 

10 22 16½ 20 10 
19} 21 lG~ 21 l!l} 
20 22} 18 20 20 
211 24 18 23 21¼ 
24 2.5! 20~ 24 24 
24~ 27 Z2 254 24~ 

28~ 26 31 22 26 
30 32½ 25 31 30 

20 33 22 31 29 
32 34 23 321 32 
30 32 25 321 30 
27 31 25 321 I 27 
23 26 18 25 23 
23 24½ 18 24 I 23 
26 27 18 25 24 
26 27~ 20 25 24 
28 30~ 21 2S¼ 26 
29 32 22½ 2fl; I 27 
20 29 20 27 24 
29 31 21 29 27 

29 34½ 24 31 2~ 
32 36 2U 33½ 32 
29 34! 25 31 29 
26! 32¼ 22 30 26½ 
22 28~ JO 25 22 
23 251 20 23 23 
22 2~ 20 221, 2'2 

22~ 21 25~ 10 21 
23 2~½ 20 24 23 
"&I, 30 21 27½ 27½ - , 
')- 32\ 22 30 28 _, 
29~ 34½ 25 31 30 

a Full cream, 1895 to 1900. 

21 I 9¼ 141 11 1----~~~-20 9} 11 11 
2q 11 11} 11 I . • - . - . - -

23 ll~ ] •),I 12 13 ~, 
24¼ 12½ 13 13 ---... --
26 13t 13! 13 I 13i ,, 
30 13} 14 131 13] 
31¼ 14 14~ 13! 14 

32 141 14¼ 14l 15 
33 14~ 14'( 14½ 15 
32 14t 15 15 15,l 
33 15 15 15 15~ 
25 12 15 14 15¼ 
23 HI 121 13! 14 
25 12t 12· 131' 14 
26 12 13¼ 14 . . --- --. 
2~ 13} 14} 14 . ... -... 
30 llt 16t 14 15½ 
27 15} 151 15½ -..... -- . 
29 15} 15} 15½ --.. --- . 

32 15} 15~ 14½ 16½ 
33 1.5 15¾ 14~ 16½ 
31 15} 16 14½ 16½ 
30 14½ 16 14! 16½ 
26 14-¼ 15 14:\ 16~ 
23 101 11½ 12 16¼ 
23 9·' 121 12½ 13} • 23 11 12 12~ 13! 
26 11 13 121, 14 
27½ 11} 13 13¼ 14 
30 llt 14 13! 15 
32 11:l 14 14 15 

9½ 11~ 
10½ 1q 
11\ 11/ 
12 12:: 

I 

12\ 12}, 
12~ 13\ 
13 13·• 
13½ 14' 

14 14½ 
14½ 16 
15 16 
14! 15½ 
14 15 
13 14 
13 13~ 

. ...... - 13} 
13~ 14} 
1•1 15½ 
12~ 15~ 
11½ 13 

12½ 13 
12l 12~ 
12• 131 
11 13'l 
11 12½ 
11½ 12!, 
11~ 12 
1 •>J- 13 
1?~ 13½ -· 13½ 14 
13¼ H} 
l•! 14½ 

11} 12} 
11~ 12¼ 
12} 12~ 
1 ')" 
-1 14 

13! 14 
14 14¼ 
14-\ 15½ 
15¼ 15¼ 

lG} 1.51 
15 Hi½ 
15 16½ 
12} 13 
15 15} 
14 H¼ 
14¼ 15 
14{ 14'} 
14" 15} 141 16½ 
13} 14-'J 
13 14 

14 14 
131 14 
14 14~ 
13 H.t 
13 13 
12~ 13 
l'.!¼ 14 
13~ 14 • 131 H~ 
14} 14} 
14! 15 
15 15} 

.. 

'(/) 

1-3 
> 
1-3 
H 
(fJ 

1-3 
H 
(") 
C/2 

0 
lzj 

t:J 
~ 
t::.1 
kl 
l"d 
t::.1 
0 
t:J 
,-! 
'-< 
(") 

1-3 
UJ 
• 

-:J 
j+). 
~ 
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Country. 

I 
I 

Argentina ...... . ...... 
Australia ..•.•....•... 
\ustrlo-Jlungary ...... 

lll'IJ::i Ulll •••••••••••••• 
Canada ............... 
JJenn1orl: ............. 
Flulantl ............... 
Franc\! ................ 
<; rrmony c •••••••••••• 
linly .................. 
Kctherbnds .......... 
New bl'alaud ......... 
N orwoy ............... 
H ussla .............•.. 
l:iwt>dcn .••.....•••.••. 
Unite,! Stall's ......... 
Other countries ....... 

'fotal. .......... 

Australia ............. 

Intcrnationr.l trade in butler, 190.J-1907.a 

EXPORTS. 

Year I I 

' bei?ln- 1903. 1901. I 1905. 
nlng- I 

Pound.,. Pound.a. Pound,. 
Jan. 1 11, ,.·,o, 9-H 11,672,157 11,!:i!l0,040 
Jon. 1 30, 9(11, 910 64, j'!.'<, 542 55,904.151 
Jan. 1 13, 72'<, 1 !>1 11. 233. 431 8, 9•14. liil 
Jan. 1 4,492, 0,'-0 4,340,012 3,800,594 
Jan. 1 24, 0[13. 115 32,544,blO 34 '-01' ,_l ':.... J, b, 
Jan. 1 17 ti, llh·l, 571 17l1,i45,595 17ti,O~l,731 
Jon. 1 2'.?, 700, So3 2li, h9 I, 7!10 35.135, 901 
Jan. 1 59,714,579 4'.l,S42,!J70 49,,81,5-'<4 
:Tan. 1 2, 791;, 343 J, 7f>ti, 5(i4 1. 534,907 
Jan. 1 14, I 7li, 3'-l 12, ::li5, 425 l3.3.'i9,'iii9 
Jan. 1 51.fi59, 13/i 52,053,0·H 51, J f.'.!, 9b0 
Jon. 1 31, 931., ),.72 35, 20~. 32U 34,240,864 
Jon. l 2, ili,:.?19 3. 3n,·. 075 3,1312,711 
Jan. 1 9J, ,1;3, 4,~ 87,705, 713 8•l, 9fai, ·1!>-! 
Jan. 1 44, 24.'l, ii ti •i3, l-H,fh2 40. 63ti,:.9-s 
Jan. 1 9,315, ·UG 13, ~lj(). :,ii,-; lti, 10·1, 4~3 

... - ..... 2.9i.J,OOO 2, 4,'i7, 000 3, ti37, :!Hi 

....... "' .. 5'.\4, ii.Ai, 5i3 W3,0li', 100 ti27,990,55b 

---- -
IMPORTS. 

Jnn. 1 1, l"l67, 1·18 43,873 592.201 

19JG. 

Pound,,. 
9,712,0iG 

i5.7li5,536 
9, .'.'v.ll, 9:!0 
3,704,232 

21, (,80, 489 
li5, 043. ti.'l9 
:!3, Hl2, 114 
39, :W,, :;2,; 

9~3. u.;s 
10, 74.,, 430 
5'i, 4•14,8lil 
35, -~•i5, 200 

3,281,403 
11:;, 97~.393 
Jj,712,817 
21. 4l~<i, 023 
3, l'-02, :lii 

(3,'i/j, 113, iS-1 

-
70,143 

nelgi um .............. I J nn. 1 9,785, 81 i 9 --,- -14 ,,,_,,,, l0.054,9i9 11. 128. 5:?0 
Brazil ................. Jon. 1 6.19ft, 13·1 5, li42, 179 G, t,•i7, 7 lS 5,244,412 
Cnpr of flood !loped ... Jan. 1 b,0.55,0,5 5,294,516 5,251,721 11. 2,3, '; 4S 
Dl'nmark ............. Jan. 1 12, 7'-li, Ml8 13,00,,2i0 12, sr,ti, 345 13. 049, 158 
l >utch Eost Indies .... Jan. 1 2,946,!10!1 3. 021 ,377 2, ~l57, 073 3.433,031 
l gy pt. •...•...•..•... Jan. 1 2,3l.iti,3b6 3. 12ti,945 3. Oli<.i, 94!1 2, 95...._, iS4 
France ................ Jun. 1 10. 2{;(}, 344 10, Oti7, 4.24 10, Ot~i, ll50 11,402. i-o., 
norn1any c •••••••••••• Jan. 1 53,5sg,:?o5 7 5, 705, 1':l8 79,524.904 80, S9li, l 79 
Natali ................ Jan. 1 2. 121,121 3,171,875 2, 14.:!, 003 ..... ---... -.. 
Nrfhf'rlands .......... Jan. 1 2, 11115, 917 5, 85'!, 391 5,439,Nl6 5, f,30, ,-;1;5 
H usslu. .•.......••....• Jan. 1 8:l~.214 1, 151.i, 3\lO 1,103,318 1,914,484 
Swcrl<>n ..••.••.••••••• Jan. 1 9Hl, 639 1,305.925 911. 0!13 1,316, lli' 
Swll 1.rrlnnd ........... Jnn. 1 10,970,199 10,889,289 11,955,445 ""3') 2-1 't ' .,, ' 
Transvoul I ••..•••.... .Ton. 1 6, 119, (i42 4,514. 41i8 4,731,433 ......... -...... 
l'nite,1 Kingdom ...... Jnn. 1 447, 1>84, 490 465, :?S,'i, 9tlS 45ti,Gf.2,97li 477,09:?,448 
Other countries ....... .. - .. -.... 14, 478, 000 11, SS.1, 000 17,4SS,ti.J3 17,973,iil-

Total. .......... - .......... - 589, 942, 2.5.J 629, 6i.J, 412 631,054,15i GSl,216, i46 

1907. 

Pounds. 
ti, ti91, 9SO 

f.G, QI,';?, 3S3 
b -; , OJ,'>. 355 
:t 755,227 
4. 635, 4,,7 

l!. . f.:?9, 579 
I, 2", 024, b33 
b 39, 35:!. 944 

.'):l5, 0 i2 
i, '-35, UOG 

l,4 80!1, 205 
3,1. i~.392 
2.l-v4,2h7 

b 131, 3i'S, 3\JI> 
~ •H~ 303 ,-~i, -
:i. 657. 2~'l 

1>3,9:H,478 

ll34.~91,1G5 

20,SS.5 
12,52'.l.438 

5,45:!,030 
i,533,lUo 
8, -L~. 43, 

c 3, .J3:l, 031 
3,52l, 070 

b l.J, 1i7l, 9SO 
SS.565.569 

·-----···-----
3, 332,fi.14 
t, -il,9. 41.i6 

1 . .J~S, 453 
i,6.J4,0.J5 

.. -..... --... -.. 
462, I i5, 2M> 

b ,,.., \'.Ir S51 
-- '. f ! ' 

l.i39, 414, 2i7 

"Seo" General note," p. 600. 
b Prellmlnarv. 
c Not lneluulng free ports prior to ~for. 1, 1906. 

d Imports of British South .\.frlc:\ after 1905. 
t Year prrecrlini:: 
I Iuclu<lc<l with British Sont h Africa. after 1905. 

Country. 

D nlgario ......... . .... 
C'nnnda. ....••....•.... 
l• ranco ................ 
Grrrnany c ••••••••••.. 
ltal!i .................. 
Net wrlands .......... 
N<'W Zealand .......... 
R ussla ................ 
Swlt ierland ........... 
l,'nlted States ......... 
Other countries ....... 

Total. .......... 

International trade in chas<', 1903-1907. 0 

EXPORTS. 

YPnr 
hrgin- 1903. 
nlng-

I'ovnds, 
Jan. 1 7,0b.J,385 
Jan. 1 235,059,368 
Jnn. 1 23,119,970 
Jnn. 1 2,813, 5.10 
Jnn. 1 33, 158, (lt 7 
Jan. 1 109,025, 9t,'l 
Jan. 1 8,375,360 
Jan. 1 1, 40li, 557 
Jan. 1 53, 642, 8l~1 
Jnn. 1 19, fl34, 239 

. .......... 8, t>JZ, 000 

. ......... 502, 132, 8661 

-
19:14. 

-- --
I'ovnd,f. 
G,b24,517 

220,733,2'.l'l 
20, ill, •180 

2. 697,927 
30,29!l,443 

103,000,01:n 
9, 4Hll, 912 
I, 396,961 

56,u.~.9R9 
19,120,102 
7, 01J'i, 000 

477. 765,650 I 

- -
1905. 

Pound.~. 
7 J :.?'2i I !-,"2 

219,N>l,23 
:?'2, 125. 15 2 

7 
1 
5 
4 
I 
1 
6 
8 

2,050,39 
37, 69.i, 01 
98. ,mi-, 57 
0,01:--,94 
l,311~, IS 

Gl,3SJ,73 
R,229,i5 
7,503,50 

470,437,91 4 

IOOli. 

Pounds. 
(l,{i(){i, 741 

213, 311i, 430 
2'2, 051,, •1\7 
:!, t.,29, 673 

42, 314, 633 
104, i 42, titl5 
1-l,C,95,072 
l,i9u,570 

GI. ll35. 107 
2:?. 3:'ti, 340 
8,359, (i52 

500, 831,376 I 

1907. 

Poti.n,L~. 
5. 674,170 

,l'iV.3Sl,t-i5 
b 30,511, Oli..~ 

2,891,.'i03 
"4i;, «iOi, o:r.? 
Ila,C4-",0l0 

:?ti, 5:.?5. 296 
bl, 30 >. Ot•l 
l;2, ::?13, :t31 
JO, 341,335 
b II, 114, 22'2 

-----
497,209,093 

aSee" Genornl noto," p. 005. b Prelltnlnnry. c Not luclurllng frCl' ports prior to Mor. I, 1900. 



STATISTICS OF DAIRY PRODUCTS. 745 

In ternational trade in cheese, 1908-1907-Continued. 

IMPORTS. 

Y ear 
Country. hq:i n- 1903. 1904. 1~05. 1900. 10J7. 

n lng-
-

Pounds. Pounds. Pou,ncls . Pound,• . Pounds. 
Argentina . . .......... . Jan . 1 2, 439,821 .J,OllO, 223 4, 234, (il6 7,304,669 7,265, 746 
Australia . .....•...... J an. 1 1,141.300 375,642 3S4,718 304,951 299, 711 
Austria-Hungary •..... Jan. 1 7,527,020 8,213, 5.JO 9,358,179 8,950,545 ao, 114,789 
Belgium ........... . .. Jan. 1 27,094.030 26,304,868 28,4&8,857 30,333,690 32,278,995 
Brazil . . . . ..... . ....... Jan. 1 2,903,536 3, 043,516 3, 120, ltiS 3,781, 774 3, f,31, 012 

~~t~~-r-?.~~~-~~~~-~:: Jan. 1 4,25L, 4CO 3,994,730 3,249,035 5,752,252 4,761, 140 
Jan. 1 2,900,902 3,333,992 4,202,427 4, 07'!, 517 5,232, 416 

Denmark . . ........... Jan. 1 2,052,503 2.033,764 1,932,351 l,7frl, 437 1,784,642 
Egypt. . .............. Jan. 1 G,947,710 8,495, 738 9,512,371 10, OH4, 009 8,650,855 
France ... . ............ Jan. 1 4'l, 43•1, 148 4.J.tiSJ,327 43. 254, 1G8 44,714,972 a 40,087,182 
Germany c ........... . J an. 1 35,859,059 3l 750,057 44,698,270 4~. 187. 525 44,760,881 
Italy . ............... . . Jan. 1 9, 474, 31i3 9 .. 568, 500 9,921,901 10,398,982 a 10,294,042 
R ussin ................ Jnn. 1 3,191,252 3.302,985 2,91 4,736 3,179,913 a 3, 35h. 490 
Spain ..... . ........... Jnn. 1 4,033,420 4. 338. 30G 3,901,938 4,255,835 a 4, 39t3, 636 
Switzerland ........... Jan. 1 5,879,065 (i, 567,789 5.530,515 5,541,979 i,048,017 
lTnitcd Kin~<lom .... . . Jan. 1 296,012, 528 280, 125, 104 2G7, i22, 51'.0 280,371,824 '.!59,!-33,392 
'l'nited Stales .. ...... . Jnn. 1 21, 531,792 22,450,605 2.5, 731, (l04 29,075,017 34,23S, 450 
Other countries ... . ... .. ... --. -- .. . 14,393,000 18,710,000 10,021,937 21,271,863 a 21, '.!9fi, 477 

Total . .... . ..... - ..... -..... 4:Ji,Olti,909 4'l5, 3G2, 340 487,ll:i0,351 5'.!9,254,C54 50-1, 333, 482 
I . 

a r rcliminory. c :-rot induuing free ports prior to }far. 1, 1900. 
b Figures for Dritish South. .\.frica after 1905. 

• 



746 YE.\.HilOOI( OF T I IE DEP.\.RTl\IE XT OF AGRICU LTURE. 

T R1\ NSP0RTATI ON. 

To,u1a9c ,if Jann products carried 011 rail1tays in the (hdtul S1'alcs, 190.'J-1907.a 
[C'omplletl !ruin reports of th•l lutcrstnti:l Commerce Cornmlssio1!. •rons of 2,000 pounds.) 

CJa.s.s or pr.:,d1wts. 

\ 't•~ctoit(,, 1nat tcr: I 
( _o 11 on .•..•••.....•.......... · I 
} rnlt ontl Ycg,•tohl,•,; ...•.••.•• 

---------
Y.-•nr cnf!ln;; Jun:: 3'.>-

190-1. 

-1-------1--------1----
3,1;-.;,117 
7, J:?r), 19-0 

3.~:?, lS.1 
H, ~_,.,, .J3.:'> 

3.4.?S,68!'l 
&. 1,21, '.!6.? 

4' 33'.?' GC4 
!J,71:,, 117 

Groin anrl i;m!n products- ='-----'-'=--'-"'-"=--=:==--=-==-=:=====:=--=-=-~===.==== 
G1ni11..... • • ........ ..... ... 30, lbS,3l6 
c: rnln pro1l11cts • 

30,493,327 30,000, ·HO 30, 71.i, 384 

Flour •.•.•. ··········•·· • • ;,2;.;,oos i,~.1-141 tl,5Stl. 7651 7,331,•HO I i,SS0,52i 
Other gr;1ln products. . .... -1,.;-11,014 -i, i:!~,9iS 4.r39,411 &,0-12,,5-.1 5,u:is, 119 

Totfil crnln nnll g:-:iiu :------!- j i----i---
Jiru,i11cts.. • . . .... ..... 4'.?,tl00.~3, 42,310,44'.l 4:!, 13:i,113ii I 48,~30,~27 I [,0,::>94,030 

-====<====-=.====,:"--=--=--===:===== Huy........................... 4,1.tl,440 !i.Z:!8,47,i .'i, 11.tl,'-30 n, 479, ;s;; li,8!17.S'.?S 
Sugar .•••.•••..... • •••••..••. } :.!,'42.;,%tJ ~.i'00,1>4::? ~,.'i;,,,o7d '.!, 793,ll64 :?,Ct0,:., 7 
Toh!lcc·,1........... . ........... bl.13, 478 7,"il, ~.1; '-JJ. Li21 S...1:-2, '.!3.i P'.?S, 1:-i l 
Uthu· y,•;;,•t11blo llUlttc·r........ 3, :!4!1, 74U :?, ~:?. 511 _ 3.~~-:3~_, __ a_,:?_5.:_1'>_,_,,_;1_ ---"--._9_0..C:_R_, :?_S_l 

'fowl vci;,-,tahlt' rnottcr... o3, -1'"'.!, 1 iS ti L 11 '.!, :,s:; li7, 210, 711 7'.!, •~:;. ,·.s4 'ill, IJ40. 3;5 
t=====;=====!===== 

.\nimuls, 11,-........... . ... ...... !l,603,bil JO, 190, 1'.')-1 10,011,[~iJ 11.0S!l, ◄5'1 
.\11lmal 1notter: j I 

===-=--~='.===-=-~=--======:=====::==== 
P;'lt'kill~•hOU!l(' prol!ucts-

lln sscd 111cuts ••.....•.....•. 
I Iltles (lll•1 lurlm~ IC'alh,•r) ...• 
01 h"l" µocl,ht1?·ho,1 ,,. prod• 

UC ts ....••.....•........... 

l, fi.';4. Ill'.! 
~l~,w3 

2, us, 3.<;9 

1, 73•1. r,;-,1 
till, iiS 

2, 3,;s, ;,05 

Total J• nc k Ing-ho 11 S<' 
products.............. -1, 7:,0,0:; 1 5 I ()(\1, S..:!) 

1=====-... =-c::. -=-=-o...-==-==-=--= 
Pollltr:,- (Including game um! j I 

h ~h). .•• . ••.•. •... .•••.. ... .. ti.',3,G0-1 tiS0,8'2'1 
\y,,.,I.. ....•.. .......... . ...... 3,;i,047 :174,S.'i,I 

r., 101, 1,;s 

760,3ft0 
387, 03-J 

1, 305, OS6 IJthPr anlmul products. ... . . .. l.~ia,r,i; I,3'2'.!,41'.! I 
Total animal products .. _,--J-,;-,-80'-2. 5'!13 17, !ii"G,01;-l·--1-..,-. 1-Z--,i-, 743 

1, .Sl3, -1<!.i 
I, (l'_ •, 148 

'.!,4S0,637 

~ ,7,Sl l 
353, ·136 

1, 36!1, 952 

l, OS:?. 53S 
l , 08'.!, 5-'5 

2,312,313 

5,347,436 

:..'O, 4i3, 4$6 

100, 113,~-N Total farm products. . . . . &>, 2&">, 0,11-;-1, 1,s~. tXl3j_==8.=-.=, =36=f=,,=4=i,=I =1:==!l=l=, 9=9=.,=, =40!=0=1 
=====_:===== 

1'otnl, all freight. . . .•.... , H3S,&X1,1i.:;1> I H41,l.i.S0,54i I il5, ti63,·J12 I ~'.?O,Hl4,li:.!7 j 

----------------------
n Original shipmcuts only, 11xcln<llng frd.;ht rccclY1'<l by t•~ch rallwny from c-onncl·ting ralhn1ys uU<I 

ot lwr c.1rrlN·s. 

Quotati•n1<1 of ocru n /tt•ight rntci on r.orn, u•heaf, rollo11, and !arr/ froni l-nitt cl St:;:c~ 
ports lo Lit•i tpool during 1908. 

-
,\ rtlclt• nnd port. 

Jnn. I'c•h. Mor. . \ pr . 

• 
Corn 1111,t whl"nt (per 

1,0 JIOUIIII'!): rts. ('/.•. Ct&. Ct.,. 
Ho3t o11 .......•.... 5.67 3 .. jJ 3. 1:; :t (12 
Nl'\\" York ........• -i. -m 3. 78 3. l ,i 2. ·l!l 
Bnltlmorn •.•.....• I>. 04 •1. 20 3.91 2. ti2 
.i\<'\\. Ur(PJIIIS . ....• 7. 1 1 ti. 30 Ii. :m 6.30 
< i ·11\·,·ston ......•.• 6.31! 5. 15 5.2.s r: ,., -

"· -·' C' otlon ( t><•r 100 
JIOlllldS): 

Boston .........•.. 1/i.GO 10. ,iO 10. 00 10.00 
Nt·\\' York ......... 1~.00 15. llO 12.25 1:!. 00 
Hultlmon• ..••....• 22. 2,;j 10.00 15. 75 15.00 
Nc•w ( l rlf'UUS •••••• a7. tlO :Iii. Oil JJ. 00 28.00 
!lal\ -":ton_ . . ...... 32.00 31. 00 :?S.00 26.00 

J anl, :--nrnll J11wkuc:,•s 
(p••r JOO pounds): 

Hoston .... _ ....... rn. l'iS I II, .'oi-J w. f-.'l 17. Ji;-, 
N1•w York ......... ICl.f.8 I Ii, !<-'I Hi.~ rn. ~..., 
Bull lmon• ......... l!l. :l I 19.ll!l HI. bll lll. ll!l 
NPw c lrlrn us ...... 27.00 25. r,o :.?~.on '.!.'i. 00 
ClulYl'Slon .. • ...•.. 21. 00 20. 00 1 !l. 00 18. (k) 

-

~r <>nn for month, 1Mcnn 
1 'Mny. 

-----------------,---l ior 
I J nnr. July. t ,\ u~. 5, pl. l'ct. Xe\-. Dl'C. lyl"l!'. 

Ct.,. 
2.63 
2.20 
2. 3H 
r. .. ~ ,}. I 

5. 25 

10.00 
10.40 
1:3. 20 
25. 75 
:!13. ()(l 

19.60 
l !I. I;\' 
HI. ti!l 
2-1. i;o; 
1~. OOj 

Ct.<. 
2.H3 
2.03 
3.GS 
•t 20 
5. 2:; 

10. 00 
12. ()() 
12. 00 
:?tl. 25 
'.!tl. 00 

HI. fi9 
I ii. tit! 
lfl. ti!l 
2a.oo 
IS.Oil 

r, .•. (:/,1. 
2. lH 3. Iii 
3. l.i 3.36 
3. 9 I 3. t~--
5. 00 6. :m 
5.:25 I: •)-v . • J 

10.00 to. so' 
12.UO 15. ·10 
12. 00 12. ()() 
'.!II. 00 2.;. 00 
:lO. 00 30.00 

('1.,. Ct!. Ct.<. Cts. rts. 
i 3. If, 4.6tl 4. 20 3.H 3. l,~ 

3. 1.; 3. 1r. 4. Oi 2. b6 3 o-. _, 
3. tl-1 3. }.'; 3. °'" 5.25 i. ~, 
o.:-m tl. :~o 6. :~o 6.51 ti. ,)3 
6. 00 6.3S 6.3S -1. s.~ 5.bJ 

12.00 12. 00 ) '.!. 00 
lltbO 1.5.00 l.l 00 
~I. 00 20.00 20. 
29. •lO, 29. 40 ;1:1. 00 
2i.OO 28. 001 30. 00 

• 



TRANSP0RT,\TI0N RATES. 747 

Lire stock and dre:;:;ed me!lts, Chicago to 1Vew York by rail: Jllean rates, ·in cents, per 100 
pounds. 

I 

Dressed I 
~ hogs. -p 

a ...; ., ... 
Year. 'O ., 0 A 

§ ,.0 ~ 
0 I 'O 1:1 • s ri ., ~ ' G) ~ 

., 
' 

~ 
~ (I) -~~ a "' . .... C) ~ ~ C) ' .... .... C, -d 0 .cl 0 ... C, 0 

u ~ ca l=l A ~ (.) 

- -
1881 .•••.•..... 35 31 61 60 56 -... -. -..... 
1882 ...•.... ... 3G 29 53 60 57 ...... • • • • • • I 

1883 ........... 40 32 50 60 64 ..... . • ••••• I 

18.~4 .......... . 31 28 4·1 60 51 ...... . ..... I 
1885 •.......... 31 26 43 60 54 . ..... . ..... 
1886 . .. •....... 33 30 42 00 61 53 48 
1887 ........... 33 32 40 60 62 59 54 , 
1838 . .......... 22 25 31 00 46 46 44 
1AA9 ........... 25 30 30 60 47 47 45 
1800 ....•...... 23 28 30 00 39 39 39 I 

45 1 1891. •••...... . 27 30 30 co 45 46 
1892 •••..•. .... 28 28 30 60 45 45 45 I 

l!'.193 ........... 2S 20 30 60 4.5 45 45 '. 
1S94 •.......... 2S 30 30 60 45 45 45 ' 
1895 .••••.. . .•. 28 30 30 60 45 45 45 

1~96 ... ....... . 2S 30 30 60 45 46 45 
1307 ........... 28 30 30 60 45 45 45 

"' ., -0 a 
Year. 'O 

A c:s 
G) . :3 

~ ~ .... 
I::? ..., .., ., 

"' 0 .!:I 0 
u ~ {/.) ~ 

- - -
1898 .......... . 28 30 30 60 
1899 a . •....... 25 25 25 60 
1900 ........... 28 30 30 60 

1001 ........•.. 2.~ 30 30 00 
1902 ... ..... .. . 28 30 30 60 
H)03 ........... 28 30 30 60 
1904 ........... 28 30 30 60 
1905 ........... 28 30 30 60 

1906 ........... 28 30 30 60 
1907 . .. ....... . 28, 30 30 60 
1908 • .. ........ 28 30 30 60 

= ,=1= Mean: 
1881-1885 .... 34. 6 29. 2 50. 2 00 
1886-1890 .... 27. 2 29. 2 34. 6 60 
1891-1895 .... 2,.827.630.01 00 
1890-1900 .... 2,.429.029.0 60 
1901-1oos .... 

1
2s.0

1

3o.o
1

:io.ol co 

Dressed 
hogs. 

...; ... ., ., s ,.0 
'O ~ri Q) 

"' ;s~ :3 .... ., 
A ~ 

45.0145.0 
40. 0 40. 0 
45.0 45.0 

42.9 42. () 
41. 2 41. 2 
45.0 45.0 
45.0 45.0 
45.0 45.0 

45.0 45.0 
45.0 45.0 
-15. 0 45.0 

50. 4 ...... 
61. 0 48.8 
45.0 45. 0 
4•J, 0 44.0 
43.8 43.8 

A 
0 s . 
r. ~ 
0 
0 -
45. 
40. 
45. 

42. 
41. 
45. 
45. 
,J5. 

45. 
45. 
45. 

0 
0 
0 

9 
2 
0 
0 
0 

0 
0 
0 

---.. 
46. 
45. 
44. 
43. 

0 
0 
0 
8 

a Rates Jid not go into effect until Fol>. 1, 1S9!>. Up to t!J.at time the 1893 rat.es governed. 

Jleats1 packed, Cincinnati to 1·\Tcw York by rail: Mean rates, in cents, per 100 pounds. 

Year. Jan.
1 

Feb. Mar. Apr. May. June. July. Aug. Sept. Oct. Nov. Dec. The 
year. 

1881 .•.••....•....... 35.0135. 0 35. 0 30.5 30.5 25.7 21.5 21. 5 21.5 21. 5 21.5 21.5 26. 7 
lS.S'.l •••••••..•••••.. • . . . . . . 21. 5 24.3 26.0 26. 0 26. 0 26.0 26.0 26.0 26.0 26.0 30.5 25. 8 
1883 .•.•••........... 30.5 I 30.5 30.5 20.2 26.0 20.0 26.0 26.0 26.0 26.0 26. 7 30.5 27.8 
1884 ••••............. 30.5 30.5 23.3 17. 5 17. 5 18. 4 23.0 26.0 26.0 26.0 26.0 26.0 24.2 
1885 .••••.......•.... 24.4 21. 5 20.0 20.6 18.5 17.5 17. 5 21.5 21. 5 21. 5 22.8 26. 0 21.1 

1886 ••••.......•..•.. 26.0 20.0 26.0 26.0 26.0 20.0 26.0 26.0 26.0 25.0 26. 0 27. 7 20. 1 
1887 •••••....... •.... 30.5 30.5 30. 5 26. 0 26. 0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 27.1 
18S8 ••••.•..•..••... . 28.0 28.5 26.3 26.0 26. 0 26.0 19.9 17.3 15.5 18.8 21.5 23.6 23. 1 
1889 . •••.... ......... 26.0 26.0 20.0 26.0 26.0 26.0 26.0 26. 0 26.0 26.0 26.0 20.0 26.0 
1890 •••••. •.......... 26.0 26.0 26.0 26.0 26. 0 26. 0 26.0 24.8 20.0 20.0 20.0 20.0 23. 9 

1891 ..••••...... •. ... 20.0 24.3 26.0 26.0 20. 0 20.0 26.0 26.0 26.0 26.0 26.0 26.0 25.4 
1!>92 .•.•••.•.•.. •.... 2(1.0 26.0 26.0 26.0 26.0 25. 7 21. 5 21. 5 21. 5 21. 5 21.5 21.5 23. 7 
18'J3 ..•....••...•.... 21.5 23.7 26.0 26.0 20.0 26.0 26. 0 26.0 26.0 26.0 26.0 26.0 25.4 1894 •.•.............. 26.0 26.0 26.0 26. 0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 20.0 26.0 
1895 •.••.........•. .. 20. 0 2G.O 2G. O 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 2\l.O 

1896 ..••• .. .... .... .. 26.0 26. 0 26.0 26.0 26.0 26. 0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 
1897 ....•..••.....•.. 26.0 26.0 26. 0 26.0 26. 0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 
189'l. •.....••.• . ..... 26.0 26.0 2G. 0 2G.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 2ti.O 169? .••••....... •.... 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 21.5 21.5 21.5 24. 9 1900 .•••...•........ . 26.0 26.0 26.0 26.0 26.0 26.0 26.0 20.0 26.0 26.0 26.0 26.0 26. 0 

1901 .•••............. 26.0 2G.O 26.0 26.0 20.0 26. 0 2G. 0 26. 0 26.0 26.0 26.0 26.0 26.0 1902 ••.• •.. .......... 26. 0 2H.O 2G. 0 26. 0 26.0 26.0 2Ci. 0 2c;.o 26.0 2H.O 26. 0 26.0 26.0 190'3 ..••• ••.... .. .... 26. 0 26.0 2c;.o 26.0 26.0 26.0 26.0 26.0 26. 0 2<i.O 26.0 26.0 26.0 
1904 ..••.....• •..... . 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26. 0 26. 0 26.0 26.0 26.0 26.0 
1905 .•..•......... . .. 26.0 26.0 2G.O 26.0 26. 0 26.0 26.0 26.0 2u.O 23.0 21.5 21.5 25.0 

1906 .••••..•......... 26.0 26.0 26.0 26.0 26.0 26. 0 26. 0 26.0 26.0 26.0 26.0 26.0 20.0 1907 ......•.•..•..... 2!i.O 2fi. 0 26. 0 26.0 26.0 26.0 26.0 26. 0 26.0 26.0 20.0 2H.O 26.0 
1908 •••••.•.•.•...... 39.0 39.0 39.0 39.0 39.0 S9.0 39.0 39.0 39.0 39.0 39.0 39.0 39.0 
Mtan : 

18Rl-1SS.5 .••••..... 30. 1 27.8 26.6 24.8 23. i Z2. 7 22.8 24.2 24. 2 24.2 24.6 26. 9 25. 1 
lNSG-lSOO •••••• ••.• 27.3 27.4 27.0 2G.O 26.0 26.0 Z4.8 24.0 ?•) " 23.4 23.9 2-t 7 25.3 _.,... ' 
181>1-1895 .••....... 23.9 25.2 26.0 20.0 26.0 25. 0 ?5.1 25.1 25.1 25.1 25.1 25.1 25.3 1891}-1900 .•........ 26.0 26.0 26.0 2G.O 26.0 26.0 26.0 26. 0 2ti. 0 25.l 2,5.1 25.1 2.5. 8 
1901-1905 ...••..... 26.0 20. 0 26.0 2ti. 0 :.m. o 26.0 26.0 26.0 26.0 25.4 25.1 25.1 25.8 
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Conipres~ed collon, by rail: .},lean rates, in cenl~, per 100 pounds. 

rrom New Orleans a FromMem- From New Orleans a FromMem-to- phis to- to- phis to-

c::i ..; I 
Year. 

~ ;a • ,!4 Year. .a . 
0. 

.., .!-< s:i.. C, .!.:: ... ... .. ... .. ... 0 - 0 0 . 0 Q 0 0 "' d i:: ~ al .§ >i I'.: ~ 'Cl .§ ~ i:: 0 .s .8 d 0 .... ~ - _. !;:; I> ::::: - :.. -,,, - o! ~ 
,,, ... - ... "' 0 .., .s:: "' 0 C, .a d c.. 0 j:Cl z P.. ,:q z j:Cl Ill 

,.,. 
H ~ z i:::l ,..., 

• 
l~l.. _. ... . 58 5.J 54 54 66.0 il. 0 1898 .••••..• 55 t:o i;O £0 47.0 52.0 
1AA2 ••••••.• 0:3 48 51 51 61.0 (ili. 0 1 1S99 .•....•. 52 4, 47 47 4~.o [>;{. 0 
l 88.1 .••••... 60 55 53 52 72.0 77 0 • 1900 ••••.... 55 to 50 [;0 5o.5 55.5 
11:,84 ..•..... 00 55 5.'3 52 54.0 59. 0 

w. b l lSSb .•••.•.. 60 55 63 52 56.6 58.0 1901. ••.••.• 55 50 .'iO r.o 55.5 
l 902 ..••..•. 55 r.o [-0 50 ;'.;0.5 ,. - " ~-~ 

1886 ..•••... 52 47 45 4•J 53.0 58.0 l \J0.'3 ..• • •••• 55 r.o [,() 50 50. 5 55.5 
1887 .••••... [,() 45 43 42 5:i. o ~~l.0 190-L . • ••.•. fJ5 .'iO [,{) [,O 50. 5 W.5 
lAA'l ........ 50 45 43 42 47.0 52.0 1905 .•••.... 55 [~} 50 50 40.5 45.5 
l f,<;;9 ..••.... 52 47 45 41 50.5 55.0 
1&00 .•.•.••. 55 50 50 50 50.5 55.0 1 !lOG •••••••• 55 50 [,0 .5() 40. f, 45.5 

1907 ... • .... 55 50 .:;o 50 40. :i 45.5 
]891. •.•.... 55 50 50 50 50.5 55.0 100S .••..... 55 50 f,O 50 4') a 47.5 -·., 1892 .••••... 55 50 50 50 /i0.5 55.0 
189:L ••••.•. 5-5 50 50 50 47.0 52.0 :\fean: I 
lS-94 •.••••.. Sl 50 50 f0 ;,o. 5 55.5 I&;l-1SS5 .. 5't2 !i:3. 2 S2.8 52.2 61. s GG.2 
1695 .••.•••. 63 48 48 4S 50.6 55.5 13S6-1S90 .• 51.8 4tl. 8145. 2 -H. 4 ;,(). 8 55.6 

1891-V:,95 .. 53.8 4().6 49.6 49. li 49.8 5-1. 6 
1896 ........ 55 i:o fO 50 [,0. 5 55.5 1896-1900 .. 5-1.4 49. -I 49. 4 49.4 49.2 51. 2 
1897 ........ 55 50 50 50 50.0 55.0 1901-1005 .. 55.0 ro.o I zo.o 50.0 48.5 52.5 

a These ralc>s aro mllinly used for bnsing purposes. 

Corn and wheat: )Jean proportional c.rportfrcighl rates per 100 pounds from J-:o.ruins ('ity 
and O,naha to leading Gulf and _illanlic ports during the eallndar years 1905-1908. 

From Kansas City. From Omaha. 

Destination lllld article. 

I 1905. 1906. 1907. 1908. 1905. 1906. 1907. 190S. 

New Orleans: Ctnl$. C't'nts. C<nfs. (:'tnts. Clnts. Cents. Cents. Cents. 
C'orn ............ . ................ 14.8 a 16. 6 16.9 17.5 15.8 a Ii. 5 17.0 l::i. 5 
\ Vbcat ........................... b 16.1 a 17.1 17.9 18. 5 b 17. 4 a 18.1 18.9 19.5 

Qal,eston: 
Corn ............................. 14.8 ] 6 • .5 ]6. 9 )7. 5 15.S 17. 5 17. 0 IS.5 
\\'heat ........................... b 16.1 17. l 17. 9 18.5 b 17. 4 18. l lb. 9 )9.5 

Boslon: 
Corn ............................. 22.2 23.4 23.4 24. 0 22.2 23.4 23.4 24.0 
\Yheat ........................... c25.0 d 21. 5 24.4 25.0 c25.0 d 21. 5 24.4 25.0 

New York: 
Corn ............................. 22.2 23.4 23.4 24.0 22.2 23.4 23.4 2-1.0 
\V heat. .................... - . • - • - C 25. 0 d21.5 24.4 25.0 C25. 0 d 21. 5 24.4 25. 0 

Philadelphia: 
Corn ............................. 21. 2 22.4 22. 4 23.0 21.2 22. -! 22.4 23.0 
\Vheat. .......................... C2-1.0 d20.5 23.4 24.0 C24. 0 d20.5 23. 4 2·1.0 

BalLimorc: 
Corn ............................. 20. 7 21.9 21.9 22.5 20. 7 21. 9 21. 9 22.5 
\Vhcat. .......................... C23. 5 d20.0 22.9 23.5 C 23. 5 d 20. 0 22.9 23.5 

a From Apr. 25 to.\ ug. 10, 1006, inclush·o, rlltcs used in computing this aycrngo i11cludc delivery on bollrd 
ship. 

b For July 25 to Dec. 31, 1905, inclnsb·o. 
c For srcond half of 1905 onJv 
d Average bosotl upon rates in force for two periods, amou11Ung together to nl>out 30 days. 
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Corn and 1t11cal: Jlca,1 rates, in cents, per bushel, Chicago to 1'-tcw l'"or!:. 

Year. 

ll76 . ...... .................... 1 l 
1 
l 
l 
1 

::,--,1s: : : : : : : : : : : : : : : : : : : : : : : : : : : I 
~!1 .... . ... . ...... . .... . ...... 
sso ........ .... .... ........... 
ss l. ..... . ... . ................ l 

1 
1 
1 
1 

l 
1 
1 
1 
l 

,2 . . . ....... . ................ 
'< :s3 .. ....•.•..••.....•••.••••• 
"-'i ...... .. ................... 
S.35 ........•........•..• ..... 
S<lii. . • ••••....••••.••••••••••• 
S.S7 ........................... 
SS!~ . .......................... 
~<;9 ••.••••.••.••••••••••••••.• 
<:~ . ..•.• . ....••..•.•••.•••.•• 

) 
1 
J 
1 
1 

),,~ l. ................ ......... 
r,,1.:! ••••.•••••••••••••••••••••. 
8!13 ...........•............... 
,,q.1. •...........••. ••.• .•..... 
::,95_ .. . .. . .................•.. 

'i,'!)G .. . .....................•.. 
h.'<li • •••••••••••••••••••••••••• 

1 
1 
1 
1 
1 

,•.1:~ .....•..........•••...••... 
h:Vl •.••••••.•..•.•.•••.••••••. • 
OJ().• •• : •..•• •.• ...•.• •••••••• 

I 
l 
1 
1 
1 

901 •. . . . ...... . ..........•.... 
Ot>.:! •••••. . .•.••••.•••••••••••• 
!l'.)3 .••.•..••••.••..•..••.••••• 
904 .......•......•..........•. 
905 ........................... 

190G ••••••••••••.• . •.•••.••.•.. 
1 !}()7 .•••••••••••••••••....••••• 
1908 .........•................. 

~-
ny Juke 

o.nd canol.a 

8.75 
9. 59 
8.83 

10. 49 
13.41 

7. 77 
G. 72 
8.03 
6.55 
6.30 

<l. 45 
s. [,O 

G. 71 
6.32 
5.!13 

6.32 
5. !15 
7.18 
4. 9:3 
4.50 

5. 75 
4. 53 

b3.hl 
b 5.08 
b 4.07 

b ,j_ Gl 
b 4. S3 
bi. So 
b3.(B 
b 4. 7G 

b 5. 51 
b G. 12 
b 5. 6'.! 

}, Ienn: ~ 
18,G-JRSO.................... 10. 21 
1((8ll!>S5 .................... 

1 
i.07 

1'--;t; 11'W .................... 1 7. 18 
1~91-1895.................... 5. 78 
Ib9ti-1900 ...•.•...•.......... r 4. (;5 
1901-1005 .•...........•...... b 4. 5-t 

Corn. 
. -

Dy lako 
nnd rail. By all r:~il. Dv- lake 

ancicanaJ.a 

9.68 H.12 !l.82 
13.42 18.03 11.00 
10.45 HI. 3!1 !l.!16 
12.~ 14.51> 11. 87 
14.13 17. 18 13. 13 

9.42 13.40 8.G7 
10.28 13.50 7.23 
11.00 15. 12 9.01 
8.50 12.:J2 7.00 
S.01 12.32 6. 5-1 

11.~ 14.00 9. 10 
11.20 14. 70 9 . .'i0 
10.26 13.54. 7.05 
8. 19 12.1.iO 6. 92 
7.32 11.36 6. 10 

7.5,3 14.00 G. 95 
7.21 I:?. ~6 G.45 
7.97 13. {\5 7.Gl> 
fi. 50 12.32 5.11 
(i. 40 10.29 •J. S6 

6.15 10.50 6. 1!) 
6. 92 11.43 

I 
.5. 22 

4. 41 9.bO l. 4. 45 
5.83 10.08 b 5. SJ 
4. 72 9.19 I b 4. 4ll 

5. 16 9. 21 b 5.11 
5.51 9. 94 b 5. 2o 
s. 78 10.5-1 b 5. -10 
4.82 10.38 b4. i:J 
5. 19 !). 40 

I 
b5. 53 

5.72 9. 52 b6.03 
6. '.!0 10. 17 ,, li. (1.3 
5.,9 9.S!l bH.05 

12.04 16. 12 11. 17 
9.44 13. 3:, 7.G9 
o. G.'3 13. 2-1 7.87 
7.12 12. ti4 6. 21 
5. 61 10. 20 C fJ. 23 
5.29 9.89 b 5. 21 

-
a Including Buffalo charics and tolls. 
b F.xclu<iing BulTnlo charr,rs. 
c Including, in lb96 and 1~~7. nuITalo chnrges and tolls. 

"\\'heat. 

-
Dy Ink~ 
and rail. I Dy nll rail. 

10. l'l 15. 12 
11. i 5 l!l. 50 
11. 9~ 17. 56 
13.13 17. 74 
15.80 19.80 

IO. 4'l 1-1.40 
10. ~11 1 .J. 4 7 
11. U:J 16.20 
10.00 13.~ 
!l. 02 13. 20 

12. 00 15.00 
1:.!. OU 1.1. 75 
11. 1-1 1-1. 50 
8.!fi 1,;, 00 
8 r:j) 

• i)~ H.:\0 

8.57 15. 00 
7.51) J;l.!IO 
8. 4S I l. !i3 
7.00 1:1. 20 
ti. !lG 11. S!) 

6.61 12 00 
7.4'.! 12.50 
4. 01 12.00 
6.tiJ 11. GO 
5. 10 !I. 06 

5. 54 9.SR 
5.89 10.ti2 
H.37 11.~ 
5.50 11. 12 
6.40 9.90 

6.35 10.20 
7.09 10.90 
f,, f,() 10.60 

13. 17 17. 96 
10. ~ l 14. 29 
10. f:3 1-l.0l 
1. i2 la. 70 
0. 13 11. 01 
5. 01 10. /:6 
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Averagr receipts by railroads for freight troJfic, in cenlir, per ton per mile . 

- ... ":I ' 'Cl ~ .!<I(.) Q) • • A . ' C) ~ ... .., .:: -s ~ ~ <.:: ....... ~ - -... ;., 
~~ 0 :cq -- " ::, ~ C.>•- I - . _, 

A~ og ::, ... - ~ cri 0 i:::l Cl) . H 

"' - <, ~ C, 
~Ul ..!.: ..... .... ~c... '-:, ;:1 -~ ::.> A "' "' . -., ~ ;IC::, c., <O 0 ... ·- .t; • "O "O • • C: §i ti) -.!< •n _g § i.:. i::l Cl) p.:; :::: " ~ .-. :,, '7.l Year.a . d i::l 

0~ ;:;:~ ·c:; ._.'O p;; d:: ~~ 0 ::, c.o ti-~ 
;, P.o c:, ':3 C, 

c., ti' 'O • . ... ..,, - .., ;,.~ . . - d:a o'"" I!-. :::: :::I ~~ ,., 0~ --'Op.:; i:::l 
,.,, 

Cl § :;,., l:.D ;,- ---§ "'o .... t:.c .:: o.9 o 0 0 • i::: d? "' -~ ~ d ::l 
1:- C • C) 0 --~ C) .!4 :;;i .. ,9 ;;~~ c., s::: t, ::, - ;:.; c;; c,,,~ .... ..c: ·- ·a .., "' ... C, :::l :ci d ..c: 0 -7. ~ ,.;:; ll< c.; .... - c., ~ p ...:. .,,. .._, 

' - - --
J R7Ci .................. 0. {120 0.9i2 0. 722 0. '!41 l. 062 1. 5e.7 1. (j!)J 1. i9S l. ·138 2. 211 1. f,'\8 l. 21 i 
1 S,7 ..•............... . o:;.1 • 6'.lS • 813 . 95! l. 035 I. 719 1 . .'.;tH J. ft!!) I. 3ul 2. 13.i l. 3-82 1. 2,G 
187M ... •• .•.••. •. •. ••. . OHi • r,e.o . 724 • 014 • 0-s.'> 1. Ill 6 1. 539 1. 71i2 1. 3[,1 2.236 l. 1;.15 1.296 
1 R70 . ...•••.••..•...•. . i93 . i79 . 6.\1 • ):l'.?3 . 810 1.523 1. 429 I. 704 l. 0;,4 l. 991 1. ;,28 1. l /;3 
l &iO .•....•.•...•..... . bi!) • SJ() . 750 • Ol!! . t5ti6 l. 513 l.21Y.l 1. 740 1. :.!Ou .. --- .. 1, ~I: l 1. 23'2 

1&81 ...•. ..... .. ...... . 783 • fl05 • 017 . 657 . S02 1. 522 l. 220 1. 7CY.? l. 241 2. 1 i/5 1. 503 l. lSS 
16$2 ...... . ........... . 7.18 • 710 . G'.?8 . S7 ! . 7[.3 l. •It 7 1. :!SL 1. 481 l.~c):3 2. 102 I 1. 3-1'.l 1. JO:! 
1833 .................. . 015 . 7i'-IJ . 7~S . SSl . '/22 1. 433 1. 170 l. 391 1. l'..'8 I. !)J 3 I ..,.,3 

• •.J- 1. ~o.; 
l 8S l. ................. . ~JI • 719 . 652 . 80! (i"'> . ' - 1. 3118 1.097 1. :·g ~ 1.008 1. 557 1. 31-l 1. 1:,r.; 
1885 •................. . G'-8 • GSG • 553 • 695 • 5:-,0 1.307 1. 0-13 1.278 1. 00',) 1. 4'.?0 1.150 l.0ll 

l ~ti .................. . 7ft5 . 059 . r,30 -·· • (j,Jl 1.157 1. Oi"l l. HIS . !'.!tit 1. 2,113 l.Oi9 . 999 • I .J'-' 
1887 .................. • 7S2 . LS7 . viO . ,30 . 537 1. 0!!7 1. 012 I l. 1189 . !llli 1. 213 1.07.', . 0!<4 
l!SX~ ...•..•..••...•••• . 7.~3 • 716 • . 8(,1 ""3 • 511 1.068 • !){,1 1. O'.!O . 973 1. 1 ;o 1.0~0 I.COL . ' -
llIB'.l ........•..•.•.... . 71:! . 1144 63? . - • G'S . 53-8 • S39 . 9il 1. (;f17 

,,,. . .J-•' 1. lfi6 .ws . 9~ 
1~90 .................. . 7;j0 • Gti& . l\-11 • lit.ii • 5Gl • !)!'..l . 09.3 • 005 • BOS l. 138 . 972 • OH 

ISO I .................. • 7.J.O . C,36 . f,30 • 6513 • 52,5 • 93·1 1. 039 I. 003 . 980 1. 1:n • 9'38 • S95 
l 8!)2 .................. . 0~9. • (,14 . li02 • IH7 • 51S • 008 1. o:;5 I. 020 . 973 1. oso . 9IS • t;!)'! 
1 S93 •...........••.... • i Ol • 1\31 • 500 • 620 • C.11 . Sl5 l. 0:39 J. 0'.?6 • !J49 1.003 . 917 • Si:! 
18'.l l. ................. . 733 . li21 . r,;7 • ,.OG • 178 • 839 I . 980 J. 037 . 9;.1 • 970 . S7u • s• o 
H,'.l,5 ••••.••..••••.•••. . 721.i . G04 • :67 • 5G5 . 425 • 8CS I l. 081 l.0i5 . 094 . 9il . 831 . ~39 

l R9J ......••..•....•.. • CGS . 006 . 551 . 5fl3 • 425 . 745 1. 01 i 1. 003 • 925 . 957 . 800 • &JO 
18D 7 ....... •....... ... . u;9 • GlO . :;3g . 561 . ·119 . 071 I . o;; .:i 1. ()()::; • ))\11 . !)t,2 . 7Jl . i!JS 
ll:<98 ....•.........•... . C06 • 575 . r,ao . 52) . 3G9 . til5 • !)(it, • Yi2 • 8ti6 . 050 . ;.u • i53 
1 S99 .................. . 58tj • 5;30 . 4~1 • .'(;9 . 362 . liS.'1 • {l!)t; . 937 • 800 1. 016 . 727 . i~ 1 
1900 .................. • 558 . 5S'3 . 400 • 504 . 313 • CSO I . 9S7 . 1130 • 794 1. 050 . i52 . i~O 

I 
I 

1901. ................. . 575 • (il 5 
I 

• 4 8!) . 5f:2 
1 · 388 

.GlO 1. 000 . 'lCll . 723 1. 0-12 . 772 . 7.:;o 
1902 ........•......... . (j32 . G!H . 503 . 590 • 402 ('')') 1. 031 • !HO . 1;i8 . 970 . 7-14 """ I . , ........ . ,v' 
1003 ...... . ........... . 034 . 1;37 

I . 510 . 508 . 475 . 591 1. 013 • Rli,5 . 599 . 9i3 • i81 • 71;:J 
] 00 I. .......... .. ..... . Gui . 652 5"3 . 606 I . -170 • C07 . 9·1 ! . 891 . lli7 • 9S'.! • 791 . i~ .. -
1905 .................. . G38 • 6-15 . 524 . 604 . 4'.!7 . 587 . 031 . SSl . 689 . 807 . 793 • 7CU 

1906 ......... ......... . 025 • G'.!l . 516 . 588 . 420 . 550 . 930 . ~r.2 • f,'39 . 924 . S03 , . 7t~ 
1007 .................. . &H . 637 , • 527 . 587 . 43;3 . 5'i7 • 9.'.,3 ."51.i • l;Q4 . 959 bl)'> . it9 
190l!b ................ . 011 . 0'.!8 I . 523 . 570 .432 . 58G • ll32 . 812 . GlO • 9li2 . 7i9 I ....... 

- . 
Jif <'RD: I I 

11111;-1&"11 ••••.•••••. . 89.'i . sso . 730 . S90 ' • 0"2 1. 59S I 1. 467 ]. 702 1.283 <2. 113 1. 55.5 !. 237 
JS41-l:'i85 ..•........ . 702 . 7·13 . oar; s·'? . 718 1. 409 1.102 1. ·129 l. 12li }. !)34 1. 3.'36 1. 128 . --
lAA,--1890 ........... • 748 • (lj.J • 680 • 711 • 541 1.019 1. 003 1. 008 • &il 1. 191 l. 035 • 9li9 
JMJI-U;95 ........... . 720 • (;21 I . 597 . 610 . 491 86" 1.011 1. 0.'33 • 971 l. 0.'37 . 008 • 874 • I 
1 b~I',.. l!)()() ••••••••.•• . Gl 9 . 51> I . 518 . .521 • 381 • GOO • 985 . 970 • 855 . 9<1,i • if>! • 7t.i2 
1 O'.ll-! 005 •.......•. • . G20 . &l3 . 512 . 692 . • -J32 • G05 . 9S1 . 868 • 673 , 9i5 • 776 . iG3 

- - - - -
b I'r,•llminary. a fipglnnlng with 18.'>.'I, tho Yt•ars m<'ntlonNl <'nd on Jun<' 30; 

prior to 1~ th(\y cover di!Tcicut periods tor <llJJl'T<'lll rnlhYU) ., . c Menn, 1s;G--1S70. 

JJ[ean rat rs on grain, flour, and provisions, in ccnls, per 100 pound.~, tl,roughfro1n Cl,irago 
to European ports, by all rail to seaboard and thence by steamers, 1899-1908. 

Shipped to- .Articles. 1890 . 1900. 1901. 1002. 1903. 1004. 1905. )906. 1007. 1908. 

-
Liverpool. ... a rain ......... 29.72 29.48 21. 47 20.8.5 22.68 20. 19 19.10 111 ~- 19.22 19.01 • Ii) 

l>o ....... 8ackc•d flour .. 30.12 27.90 23.00 23.50 25. 19 21.00 22. ·10 20.50 21.25 2(). ;,5 
Do ....... l'rovislons .... 40.50 ·18. 8,J 3ti. 00 311.26 41.90 3G.S6 38. ·19 4 !. 00 4C.& 42.57 

G!?.S!?OW ..•••• a rain ......... 32.35 30.08 24.10 21.75 24.43 22.38 20.00 19.2.3 19.07 lb.63 
J>o ....... Sacked flour ... 31. 25 31.56 2.J. 2'3 22.75 25.38 23.20 22.50 23.00 23.91 22.08 
Jlo ....... 1-'rovL~lons .... •14. GO 55.31 45.16 41.83 46.88 ·1-1. 06 43.23 45.03 46.&! 1!l.P.8 

London ....•. Grain ......... 30.60 31.10 23.23 21. '75 23.56 21.50 20.23 19.25 20. 54 l!l. 46 
1 >o ....... Snck,·<l £lour .. . 33.50 3.5.01 25.50 2•1. 00 25.10 -..-z. 25 23.64 !?'l.50 23.63 23. IO 
l>o ....... l'i-ovlsions .... 44. l•J 55.87 44. 75 39.00 4·1. 06 •14.00 40. 88 46.26 46.20 4ll. '.?6 

Antwerp ....• ....• do ...•.... 47.50 51.09 46.25 41. 50 49.69 48.28 43.70 47.61 45.56 49.59 
lJam1>11rg . .. . . . . . . do ........ 46.00 60.00 4 -:. 00 3!l.OO •17. 00 46.00 •15. 75 49. 00 46.00 •19. 59 
Amstc>rdnm .. ..... do ........ 47.00 61. 00 •15. 00 40.00 ·12. 00 42.00 45.42 46.00 45.00 45.00 
Rollercltun ... . .... do ........ 47.00 51. 00 45.00 '10.00 42.00 42.00 •l-1.53 46.00 45.00 45.00 
CoponhagNl .. ..... do ........ 51. 72 55.31 4i. 75 42.00 40.69 46.88 48.l\6 51. 00 fH.00 53.96 
Stockholm .... . . . . . do ........ G2.97 tH. liO 63.25 ·15. 00 62. !iO 49. 60 51.47 53.50 53.00 60:. {i(l 
Stottln ....... ..... do ........ 51. 72 5/i. 31 47.75 ·12. 00 40.69 46.RB 48. 18 50.00 40.00 61.83 
J3ordenn , .... . . . . • do ........ 69.12 6 4. 12 o·L 25 I si. 25 56.25 56.25 51.45 53.00 55.00 55.00 

- --



TRANSPORT.'\TION RATES. 751 

Cost of haulin7 selected produrt{ from fc1rm.~ Lo shipping po-i,nts 1n the [/11itcd Stales 
during the crop yecrs 190.5-6 to 1908-9. 

Cost of hauling. 

Product. Pounds hauled. Fann value of 
loads. P er 100 

pounds. Tot!\!. 

1008-9: 
llarlcy ......................... . a 7,207,000,000 $83,178,000 $0.07 $5,0,5,000 
l'oru ............................ b31,831,688,000 344,464,000 • Oi' 22,282,000 
Cotton ...•. .. .................. . e li ·~·>(j o•') 000 5,~l,23i!,OOO .16 10, 13-s, OfO , '" t; , ' ..,, 

Flaxseed ....... . ...... ... ...... . a 1, 2'20, 000, 000 25,795,000 . 08 976,000 
IIemp .............. ... .......... C 11,750,630 546,000 . 06 7,000 
II ops ...................... --.. - - C3J,OOO,OOO 4,000,0CO .11 43,000 
Oats .................. .... ..... . b 7. ~26, 176,000 115,436,000 .07 5,471),000 
Pcanu ts ....................... .. c. ~6:J, 000, 000 7,271,000 . 12 31G, 000 
Rice ............................. a fJ-13. 000, 000 17,016,000 .11 1,037,000 
Tobacco ........... ... ..... ... .. . c 71b, 001. ooo 74,130,000 .10 718,000 
\\"beat ..... •. ... ...... .. ........ 623, o06, <HO, OCO 361,723,000 .oo 21,246,000 
'W 001 ••................ ....••.... c311, 13S,000 4-1, SO•l, COO • ·1'1 1,369,000 

Total, l!lOS-0 ............. ..... 60,313,525.0CO l,6:J2,G01,0CO . 00 _I C3, fl.5.5, cco I 
1007-8 ....•....................... ... 70,198,700,000 1, 4&, 531, (.('0 . 09 r;0,238,0CO 
1906-7 ...•.................. .. ......• 89,695,509.0CO 1. .;37, 31\1, oco .08 
l 905-6 ..••........................... 85,4S.S,OOO,OOO 1, il4, 900,000 • ()CJ 

a Crop of 1008, less an Cl.timated quantity rcta.lnetl for seed. 
b Quantity or crop of 190S shipped out of county where grown. 
c Bntire crop of 1P08. 
d Entire crop of 1699, census, 

75,525,000 
72,934,000 

Percent 
of form 
,aluc of 
loads. 

6.1 
6.5 
1.8 
3.8 
l.3 
1.1 
4.7 
4. 3 
6. 1 
1.0 
5.8 
3. 1 

4.2 

4.1 
4.9 
5.2 

A t•cra.Je cost rj hauling prodttcts from fatms to shipping points in the United States, 
1906.a 

Average-

Number of 
Pro:.luct bauletl . counties Miles to Days for Pounds Cost "[)er "03t per roportlng. Cost ger shipping round in one loa . 100 ton.rcc-r 

point. trip. load. pounds. ID! C. 

A pp le;; ....................... 114 9.6 0.9 2,300 $2.79 $0.12 S0.25 
UaTJey ....................... 226 8.8 .7 3,970 2.67 . 07 . lo 
Beans ........................ 22 9.0 .8 3,172 2.1r, . 09 . 20 
Buckwheat ................... s 8.2 .8 2,438 2.72 . 11 . 27 
Corn ...........•............. 981 7.4 .6 2,696 1.78 .07 . 19 
Corto'l .......•............... 5;;5 11.8 1.0 1,702 2.76 . 16 . 27 
Cot~on seed .................. 110 10.7 . 9 1,654 2. 42 . 15 . 28 
Flaxseed ..................... 51 10.4 .7 3,409 2.70 . 08 . 15 
Fruit (except apples) ......... 99 11.6 1.1 2,181 3.53 . 16 . 28 
Hay .... ...................... 761 8.3 .7 2,786 2.32 . OS • 19 
llomp ........................ 7 5.2 .7 3,393 2.10 .06 . 23 
IIo;?s (live) ................... 316 7.9 .7 b 1,041 2.00 b, 10 b.25 
1Tops ......................... 14 11.7 1.0 3,665 3.89 .11 .10 
Oats ..• .••.•..•••.•....•..•.. 798 7.3 .6 ~.1i2 1.82 . 07 . 10 
Pe1nut3 ...................... 19 8.1 .6 l,3C,3 1.67 . 12 .30 
Pol-:ltocs ..................... 569 8.2 .7 2,679 2.34 . 09 29 . ~ 
Hic1> .......................... 18 7.5 .8 2,407 2.10 .11 . 29 
P. y C ••• •••••• ••••••••••••••••• 78 8.4 .7 2,625 2.23 .08 . 19 
Timothy seed ...•............ 5 8.0 . 8 2,410 1. 92 .08 . 20 
Tobacco ...................... 113 9.8 . 8 2,248 2.28 .10 .20 
\" c.!(etnbles (except potatoes) .. 152 9.8 . 9 1,852 2.84 . 15 . 31 
Wheat ....................... 1,051 9.4 .8 3,323 2.86 . 09 . 1 \) 
Wool .............•........... 41 33.8 5.6 4,869 21.39 • 4·1 . 22 

.. 

a Flgurc3 for each product represent the 3,vera.10 C)Jt of hau!in:; In o:ily t!lo3e States in which that product 
Jsm'.l.rkcte!l in considerable quantiti~;;. 

b .\. ,·eragc fo1 6 StJ.te3 only . 
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IMPORTS AND EXPORTS OF A GRICULTURAL P RODUCTS. a 

. .J7ricultural irnporls n_f tlc l/nitcd States during ll.e fire yc,,rs cndin'] June SO, 19:JS. 

--
1904. 1905. 190G. 1907. 

Article lmported. 
Quantity . \'nlue. Quantity. Yalu('. Quantity. Yalu<'. Quanllt:r. 

.L'\'"DfAL MATTER. I 

Animals, Jive: 
Cattle-

For breeding purposes, number. (',84 ~79,986 2,314 S93,0~4 829 ~118. 368 83.'i 
0 ther . . • . ............... do .... 15,3i2 230,751 25,541 3Ci5,4SS 2'!,190 •130, 062 31,5G7 

Total cattle ............ do .... 16.0W a10, 131 1 27,855 458,512 I 20,019 54~.430 32,402 

liorses-
For breeding purposes ... do .... '.!, 634 1,090,596 2,8.53 1, lf:9, 011 3,377 1, 2f>fi, 967 3, G.J..1 
Other ... .. .............. do .... :!, 09'.! 369,691 2,327 422,0,2 2,G44 449,CSS 2,436 

Total horses ........... do .... 4,7261 1. 460, 28, I 5, 160 1. 591,083 6,021 1,716,675 6,080 

Sheep-
i.·or breeding purposes ... do .. . . 1,253 23,298 2,200 45,319 2,G,O 53, 9,31 3,081 
Other . .................. do .... 236,841 791,991 164,742 659,4U2 23S, 068 01iti; 40S 221,717 

Total sheep .. . ......... do .... 2.38,0941 815,289 186,942 704,721 210,747 1,020,350 2'24, 79S 

AU other, Including fowls .......... . .......... -. I 543,2% ....... --... - . 583,078 .... -... -.. -.... tl'.?8, 958 ...... -.. -...... 
Total Ii ve animuls ................ . ... -........ I 3,129, cm --... -........ I 3,337, 45·1 -... - . -- -....... 3, !ll 1, 422 ...• . ..•..•••••• I 

i neeswax ........ : .. . .......... pounds .. 425,]GS I 116, f>i8 373, 5691 101,121 i~7 1 (~17 W<i, Pl4 917,08s I Cochineal. ....................... do .... 162,362 G4.240 84.332 3fi.6i{j 111,007 53, ,l4f, (") 
Ooirv products: I 

Butter. ...................... do .... ]54,45i I 3·1, 764 593, 104 124,136 196,642 .)7. fl;)!, ,j-11, 75,3 
, ·heese ..... .. . .. ............. do .... 22, 10;, 103 I 3,281,811 23,095,705 3, 3i9, (j(X) 27, 2Sti, &;G ·l, 303, 83U :i3, 815, ,ur, 
}! ilk . . ....... . ................. . ... . .. .... -.. - - - :r2. 931 . -. --. -. - ..... 2l$,014 .... - . - . - ..... -. 10, K'.iS ••..•..•..•..•.. 

I 

3,352,506 1- ............. 1 Total dairy products ............ . .. ... ....... 3,b21i,700 --........ -. -. - . 4,372, Ci-!3 ................ 
r ; 

E~gs. . . . . . . . . . . . . . . . . . . . . . . UOZP.D 3 .. 49r\~5 r.1,408 I a52,3oa 3'-, -~41 2-11,0.H 21.::!00 211,850 
F gg yolks ............................ ....... ..... ·, 'L'2, i>-l .............. 37,0~~fi ................. 10, U'i2 . ......•..•...•. 
Feathers aod downs, crude .....•....... . ........... -. 2, 742,01.') , .............. 2,036,791 ................ 2. 970. ~4 .0 ...... . .......... 

- . 

1008. 

Yaluc. Qu'.1.ntity. 

$122,230 3,188 
4·!2, b!J2 so, ltl8 I 

5r,5, 122 I 9'2, 356 1 

1,574,0'.?0 
40·!,055 

3, 5G2 I 
1,925 

1. o;s, 10s I 5, 4~1 I 
i 

6- 55' 5,609 }/ f' J 

1,052,870 219, 1513 

1,120,425 224, 7f>5 

C.fi0,030 ... -.... --.. -. . . 

4,344,282 .. ... ---....... 
-21;4_ r,3; C.71, 52G 

(1,) (/,) 

117, 8.15 780,00S 
5,, 704,012 32,530,b30 

10, 188 - .. -...... - .... 
.'i,~2.035 .. -............ 

2n. :i16 231,939 
10, lilti .. . ............ 

4,401, 1:11 . .............. 

\'alue. 

$149,142 
1, 35S, HiS 

1, so1, :no 

l,325,7S4 
2i6,G08 

1,604,392 

104,500 
978,097 

1, OS:?, 001; 

S.<!J, 151 

4,777,-::50 

19-1 7(,9 
(b) ' 

1~2, 8~7 
5, SS<l, 706 

11, 49(i 

5,781,099 

2\S.50 
10,645 

4,3fi0,721 
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Fibers, animal: 
Silk-

Cocoons ............... pounds .. 
Raw, or as reeled from the co-

coon ................ pounds. 
v.· aste ................... do .. . 

Total sll k ........•..... do .. . 

Wool, and hair of the camel, goat, 
al;>aca, and like animals-

Class 1, clothing ... . . •. pounds. 
Class 2, combing .••••• ••• do .. . 
Class 3, carpet ......• •.... do .. . 

29,i50 10, 6971 28,546 

12,630,883 
4,062,0U7 

44,461,564 
1,628,239 

17,812,133 
4,516,628 

16,722,709 .w, 100, soo I 22,357,307 

45,575,953 
12,934, 1-13 

115,232,698 

8,573,494 
2,810,822 

13,420,275 

109,868,25S 
26,551,624 

112,695, 864 

24,813,591 249,135,746 

7,875 33,592 11,452 71,223 23,807 187 

59,542,892 14,505,324 52,855,611 16,722,207 70,229,518 15,424,041 
1,489,286 2,813,105 1,213,441 l, 950,474 1,158,574 1,237,904 

61,040.053 11,352,021 I 54,oso,5o4 18,743,904 71,411,899 16,662,132 

24,762,682 86,810,307 20,936,934 82,982,116 21,378,304 45,798,303 
6,521,171 15,204,254 4,214,024 10,Ci71,378 3,235,281 13,332,540 

14,941, 705 99,674,107 13,917,414 110, 19·1, 051 16,920,443 66,849,681 

46,225,558 201,688,C68 39,068,372 203,847,545 41,534,028 125,980,524 

r Glu,......... . . . . . . do 
Honey ........................ gallons. 

Total wool ............ do .. . 

Total animal fibers . .. .. do ... 

173,742,831 

190. •165, 543 70,914,091 271,493,053 107, 265. 6ll 219,040,689 j 93, 148,S76 222,591,449 112,945,927 142,642,656 
a 

5,798,330 598,546 7,439, 7:J5 701,8-17 6,558,168 I 632,700 6,466,312 596,667 6,731,943 
206,292 69,053 198,617 I 76,719 138,221 I 50,651 175,672 70,854 211,992 I 

--. ---.. -. --. 19,578 .. --. ----- - .. -. 15,837 ... -.... ----.. --- 23,915 . -............ -..... - 11,835 -.................... - .. 

..... --. -........ 23,671 .... --............. - 11, ()()4 ........ -------.. -.. 24,277 . -.... -... --.......... 94,023 .. -......... --...... 

...... --......... 536,366 - ..... -.. -. -.... 926,505 .......... -....... 1,013,351 ........... --.. - .. --- 845,255 ......... -.. -. -. -... 

Packing-house products: 
Bladders, other than fish •. ......... 
Blood, dried ...................... . 
nones, hoofs, and horns .......... . 

11,241 10,976 8,122 4,054 13,435 9,389 11,620 5,325 7,710 

2,576,615 2,356,325 2,461,464 2,366,444 2,728,114 2,686,357 3,433,941 3,256,552 2,614,783 

Bristles-
Crude, unsorted ....... pounds .. 
Sorted, bunched, or prepared, 

pounds ...................... . 

Total bristles ..... pounds .. 2,587,856 2,367,301 2,469,586 I 2,370,498 2,741,649 2,695,746 3,445,561 3,261,877 2,622,493 

I" ............ 1,157,923 ·······-······ 1,170,514 - -.. -...... -.. -...... 1,295,855 - --................. -..... 1,355,739 .......... ---- . -.... -
.. . . . - .. -.... --... 60,351 . -. -............ - 62,630 . .. . . . .. .. .. . . .. . -. - .. 85,587 .. -. - ....... --.... -.. - 103,489 .... ----... -....... -
.. . . .. . -....... -. 2,639,586 ....... -............ 3,328,471 .................... - 3,704,987 . -.................. -. 3,038,996 .. - .. -.... -........ -
. -........ -..... 854,483 ......... -. -... 1,120,070 - - ... -.. -....... -... 1,160,683 ....................... 1,473,188 ........ - ...... -..... 

Grease ............................ . 
Gut ............................... . 
Rair .............................. . 
Ride cuttings and other glue stock .. 

85,370,168 10,989,035 113,177,357 14,949,628 156,155,300 21,862,060 134,671,020 20,649,258 98,353,249 
86,338,547 23,971,731 97,803,571 26,945,721 111,079,391 31,773,909 101,201,596 31,715,298 63,640,758 

103,024,752 17,045,304 126,893,934 22,868,797 158, 0•15, 419 30,246,198 135,111,199 30.841,989 120,770,918 

Rides and skins, other than furs-
Cattle hides ........... pounds .. 
Goatskins ................ do ... . 
Other .................... do ... . 

Total hides and skins .. do ... . 274,733,467 52,006,070 337,874,862 64,764,146 425,zso,110 I 83,882,161 370,983,815 83,200,545 I 282, 164, 02s I 
• i 

a Forest products come ·within the scope of the Department of Agriculture and are therefore included in alphabetical order in these tables. 
b Not stated. 
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63, 66-5, 534 
881,077 

64,546,903 

10,278,199 
3,624,617 
9,762,122 

23,664,938 

88,211,SH 
-

629,032 
98,425 

4,905 
40,023 

733,798 

7,620 

2,090,157 

2,097,777 

1,103,081 
113,861 

2,770,658 
1,265,382 

12,044,435 
17,325,126 
25,400,575 

54,770,136 
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.. igricultv.ral imports of the United States during the five years ending June 80, 1908-Continued. 

------------
1004__ 1005. 1900. 1907. 1908. 

Article lmporlcd. ---------1------,------1------ -
Quantity. Vnluo. Quantity. Value. Quantity. Value. Quantity. Va.luc. Quantity. Value. 

---------------1----- ----1----- ----1------1- -----1------ ---- -
Packing-house prod ucts-Contlnucd. . 

Meat--
Sa.usages, bologna.............. .... . .. . .. .. . Sl21, 143 .. .. .. .. . .. .. . 1147, 119 744, 63·1 $1-10, 593 451,050 $121,205 520,770 St08, 307 
Otber,lncludlngmeatextracts.. ............. 8H,34l .............. 074,411 .......... ...... 675,568 ................ _ _ 888,209 ..... .......... 775,713 

Total meat................... .. .. .. . .. .. .. 935,481 .. . .. .. . . .. .. . 821,560 1................ 825, Hil . .. . . . .. .. .. . .. . 1,000,414 . . . . . . . . . . . . . . . . Sbl, 080 

Oll8 ....................... gnllons.. 111,s+1 34,S:Jo 175,020 27,559 160,864 23,914 132,8·13 20,011 86,9Ci4 lti,9ti5 
Rennet.s............................ ......... .... 94,430 ........ ...... 99,481 .... ....... ..... 03,288 . .. .......... ... 117,344 ............... 151,02S 
Snusagecnslngs.... ................ ............. 885,Ci-15 .............. 8.16,323 ................ 874,293 ................ 1,288,022 ............... 2,182,o:m 
Stearln ................... pounds.. 1,492,407 110,600 2,800,540 191,0GO 1,700,177 13-1,100 1,184,287 !13,385 1,·13·1,845 135,730 
Other ........................................... I 30, 61!) .. . . . . . . . . . . .. 52,223 ............... · I 68, &13 .. . . . . . .. . .. . . .. ,1s, 188 . .. . .. .. .. . . . . . 29, 9fi8 

Total packing-house products .............. ~j 61,756,952 .............. 7s.°798,8-n-j ................ 95,900,263 .. .. . . .. .. .. .. .. 05, 971, Sil .......... ~~ 06, 299,437 
-- ---

Totalnnimalmatter .......................... 1142,828,138 1·············· 192,057,587 1 ................ 201,2.J0,407 ................ 22.J,467,296 ............... 170,389,•178 

VEGETABLE :MATTER. • 

Argols, or wine lees ......•.... pounds.. 24,571, 730 21 650,223 20,281,031 2,201,051 28, HO, 835 2,358,061 30, &IO, 593 2,502, 38-:. 26,738,834 2,305, 185 
Dreadstu.trs. (See Grain and groin 

products.) 
Broom com ...................... tons.. O 392 3 918 1 777 ,t 1,663 2 516 
Cider .......................... gallons.. 5,000 5,041 8,651 8,001 13,044 15,013 8,018 7,842 !>, 70-1 11,113 

Cocoa and chocolate: 
Cocoa-

Crude, and leaves and shells 
or ................... pounds .. 72,277,600 8,673,700 73,815,805 8,577,649 80,117,102 8,697,515 92,219,810 13,376,562 82,S:il,242 14,257,250 

Prepared, or manufactured I 
pounds. .. .................... 1,009,082 300,409 87I,e78 250,037 l,0;}5,031 299,141 1,267,733 371,816 1,010,090 311,C61 

Totalcocoa ..... pounds .. 73,286,r,sz I 0,171,118 74,690,773 1 8,8.16,68«i 81,172,4331 8,906,656 !>3,.517,/;521 13,718,378 j 83,818,232 I l-l,5l'>8,911 

Chocolato .................... do .... , 1,784,0G-1 I 420,486 j 2,002,2.51 Ci-17,377 2,051,51!1 : 70'J,717 3,Sll,901 I_ S.10,01_:_I 2,750,4!;2 I 715,131 

Tota.I cocoa and chocolate, I j j I I I 
pounds......................... 7n,0'/0,7•10 9,000,004 77,383,02·1 0,·181,003 8·1,127,027 9,099,373 97,050,513 l •l,678,980 86,001,081 15,281,012 

Cotree ......................... pouuds .. 995,043,28·1 j 09,.5,51, 790 .l,0·17, 702,084 : 81.G5·1,<Xi2 j 851,668,9:!.3 73,250,134 985,321,173 78,231,002 I 8\l0,(i40,057 1"' 67,038,100 
=============•I============-- -------===== 
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Coffee substitutes: 
Chicory root-

Raw, unground .......... do .. . 
Roasted, ground, or otherwise 

proparcd ............ pounds. 

. 4,138,248 CS,312 3,340,913 

. 534,207 20,175 596,095 

Total chicory root ... do .. . 4,672,515 88,487 3,937,008 I 
Other ........................ do .. . 462,378 26,483 244,327 

Total coffee substitutes .... do .. . . 5,134,893 114,970 4,181,335 

Curry and curry powder . . ........... . 
• . -----...... ---- 9,955 - - ----... -.. ---

Fibers, vegetable: 
Cotton .................... pounds. 
Flax ......................... tons. 
Hemp ....................... do .•. 
lstle, or Tampico fiber ....... do .. . 
Jute and jute butts .......... do .. . 
Manila hemp ...... • .......... do .. . 
Sisal grass ................... do .. . 
Other ............ . ....... . ... do .. . 

48,840,590 8,541,510 60,508,548 
10,123 2,541,874 S,089 

. 5,871 869,260 3,987 
13,622 1,199,014 15,G07 

. 96,735 4,104,870 98,215 
65,666 11,423,395 61,562 

109,214 15,935,556 100,301 
. 14,428 1,740,317 17,149 

Tote.I vegetable fibers .......... . . . ............. 46,355,795 .............. 

Flowers, natural. . . ......•............ ......... - ..... 42,612 .............. j 

Forest products: 
Charcoal ................. bushels .. 
Cinchona bark ............ pounds .. 
Cork wood or cork bark ........... . 

231,302 14,8~4 5,643 
3,605,131 501,375 4,251,869 

.. - - . - - . --. - - 1,484,405 .............. 
Dycwoods, and extracts of-

Dyewoods-
Logwood ............. tons .. 
Other ................. ... . . 

48,491 663,572 3.3,514 
............. 588,934 .............. 

Total dycwoods ......... . ............. 1,252,606 .............. I 
Extracts and dccoctions or, 

pounds ...................... . 3,145,770 269,777 3,436, 6421 
-

Total dyewoods and ex-
tracts of. ................ . ......... -.... 1, 522,283 , ............. I 

59,589 3,401,0()5 58,502 2,597,807 

22,395 546,809 20,500 615,267 

81,984 3,947,874 79,062 3,213,074 

15,407 430,227 28,705 341,486 

97,391 4,387,101 107,767 3,554,560 

8,327 .. ---. - - ---... -. 10,424 -.... - -. -- ---... 

0,414,750 70,963,633 10,879,51l2 104, 791, 784 
2,260, 421 8,729 2,327,300 8,666 

638,325 5,317 90G,808 8,718 
1,405,184 13,914 1,283,311 14,966 
4,500,023 103,945 6,449,684 104,489 

12,065,270 58,738 11,036,067 54,513 
15,250,859 98,~37 15,282,208 99,061 
1,991,989 18, 03 2,074,312 22,580 

47,532,821 ................. 50,239,882 ................. 

29,080 .............. -. 27,275 I··· ............ -I 
478 774,501 42,856 144,802 I 

570,725 4,076,553 383, 720 3,515, 9581 
1,729,143 ... -... -.. -..... 1,837,134 .... -. -....... -.. 

444,824 37,313 496,551 38,230 
77,751 ........ -...... -. 109,515 ................ 

522,675 ................ 1 606,066 ................ 

299,036 3,390,316 290,179 4,796,655 

821,611 ................ 1 896,245 , ................ 

41,680 2,170,G33 34,330 

25,770 502,792 21,311 

67,450 2,673,425 55,041 

23,385 431, 6031 2"/, 621 

90,835 3,105,028 j 83,2G2 

14, 983 I ............... I 14,350 

19,930,988 71,072,855 14,172,241 
2,254,112 9,528 2,514,680 
1,534,371 6,213 1,086,805 
1,369,206 10,174 893,273 
8,950,918 107,533 6,504,920 

10,876,107 52,467 8,974,(i17 
14,959,415 103, 99'1 14,047,309 
2,295,229 13,575 1,471,419 

62,170,346 . - ............. 49,665,324 

32,729 ............... I 42,821 

8,516 472,670 37,167 
380,552 3,983,825 368,419 

2,356,052 ......... -..... 2,092,732 

478,63() 21,594 244,460 
54,902 ................ 55,040 

533,638 ............... -.. 300,400 

379,927 3,959,049 238,649 

913,406 ............... , 539,049 
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Agricultural imports of the r.,-niled Statc.s during the fii·e years ending June :JO, 190S-Continucd. -::r 
Cl 
~ 

1904 • 19().;. 

.Article imported. 
Quantity. Valur.. Quantity. Value. 

Forest products-Continued. 
Gums: 

Arabic ................ pounds .. 2,890,051 5180,623 3,651,!;44 ~JOO, 132 
Ca.mrehor, crude ......... do .... 2,819,673 874,CiG-5 1,904,002 b3.~, 744 
Chic e ................... do .... 5,084,580 1,308,540 5,060,166 1, 3;;7, 4.'.i8 
Copa!, cowrie, and dammar, 

pounds ...................... 20,565, b07 2,127,228 25, CS7, 762 2,493,438 
Gambier, or terra jo.ponica, 

1,251, 7821 • 32,192, 731 pounds ...................... 27,857,055 1,112,660 
I 

India rubber, gutt:i.-percba, 
etc.-

Bala ta ............ pounds .. ~:~ f1) (a) (a) 
Cunyule ............ do .. . a) (a) (a) 
Gutta,joolatong, or East 

Indian gum .... pounds .. 14,887,416 430,231 19,104,911 641,319 
Gutta-percha ........ do .... 424,617 174, 9:;3 Gw,217 210,188 
India rubber ........ do .... 59,015,551 40,444,250 Gi,234,256 49 7 378 I 31i6 

Total .............. do .... 74,327,584 I 41,040,434 87,004,384 I 50,729,Si3 

Shellac ............ . ..... do .... 10, 933, 4131 3, .'i05, 229 10, 700, Ill 7 1 3,743,180 
Other .......................... . .. .. . . . .. .. . 917,815 ............... 1,094, 8{;9 

Total gums .................. ............ .1 51.221,316 .............. I 61. 360,354 

I vory, , egetable .......... pounds .. 15,740, 792 , 229,9441 10, 68~, 013 I 410,883 

Na,·al st.ores-
Tar and pitch (ol wood), bar-

Tels .......................... 1,063 G,G43 ;,;4 3,206 
Turpen tine, spirits ol. . gallons .. 19,751 6,224 43,ooa 1 13,546 

Total naval stores ............ . . . . .. . . .. . . -1 12,8G7 I_ ..•...•• ·····I 16,752 

Palm leaf, natural. ................. ............. j -~,610 1 .............. 1 t', 434 
' 

Tanning mat.i>rials: 
f3, 4C0 I Hemlock bark .......... cords .. H, 111 13, :.;11 f.4, J 81 

Mangrove hark .......... tons .. (a) ( fl ) 

I (a) (a) 
Quebrarho, nxtract or. pounds . . (a) t) ~:~ ~:~ Quebracho wood ........ . tons .. (a) a) I 

1906. 190,. 

Quantity. Value. Quantity. 

4,055,233 ~232, 7]5 7,0CS,066 
I,GG8, 744 608,440 3,138,070 
5,041,508 1,495, 3Uj Ci, 732,581 

20,448, 703 1,914,663 :?G, 681 I 736 

31,278,485 1,118,910 28,865,617 

374,220 152,689 79!1,201 
(a) (a) 1,187,59(; 

21, 3!10, 116 733,074 28, 437, ff,O 
500,770 188,lul 54(i, 890 

57,844,345 45,114,450 76,963,838 

80,109,451 46,188.374 107,935,185 
. 

15, 780, 0f,0 5,107,,'";42 17,785,960 
.... -............ 1,423,088 .......... -.... -... 
.................. ss, oso. w8 I. ..... .. ....... 

21,076, ;i08 s10, 607 I 16, G0'.2, 229 
I 

] . 3f.3 0,504 l, 330 
158,730 50,273 35,386 

.............. . -I or,. 111 I ................ I 

................ I 8,!14 , ................ 
' 

7,467 :15,8CO 6,744 

i~~ 
(a) 20. fi{l3 

~u) 79, 03:l, .584 
a) a) 66,810 

1908. 

Value. Quantity. 

~:m3,t;~l 4,890,897 
1, 5i2, 863 2,814,290 
2,139,204 6,089,607 

2,835,332 24,96G,C93 

077,009 I 26,681,791 

305,0H .'.i84,552 
24,613 1, 52-1, 401 

1, 08/i, 098 22,803,303 
201, 3:l9 188,610 

58,1119,9!!1 62,233,160 

f,0, 536, 072 87,334,026 

5,621,688 13, 3Hl, 932 
l,234,1i9 .......... -.... 

75,510,228 . -........... -..... 
464, 031 14,536,288 J 

6,923 2,523 
lu,ll0 76,743 

2:1, 038 ..................... 

14, 77!) ..... -.......... 

30.ir.7 S,86~ 
·1~6. 431 15, 192 

2,319,7Ni 79 I 18{i, 787 
840,779 48,871 

Value. 

S348,883 
1,3115,2C!l 
2,027,148 

2,813,515 

894,752 

27fl, 7:;(l 
28,563 

1,039,776 
100,305 

36,613,185 

38,058,60;, 

4, 143,0i•I. 
939, !)[2 ~--

50,592,008 

37 .5, fi.'l.5 

9,797 
29,210 

39,007 

36,855 

•!3, 81'0 
310, 7-15 

2.2(;0,364 
612,971 
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Sumac, ground ....... pounds. 
Other .•... . .......... •. ....... 

Total tanning materials ..... 

Wood, not elsewhere specified
Cabinet woods, uosawed-

Mahogany ......... M feet. 
0 ther .................... . 

Total cabinet woods .... . 

Timber
Round, including logs, 

M feet .................. . 
Hewn, squared, or sided, 

cubic feet ............... . 
Pulp wood ......... cords. 

Total timber ........... . 

Lumber
Doards, deals, planks, and 

other sawed lumber, M 
feet ................... . . 

Shingles .............. .. M. 
Other ....... ... ... . ...... . 

Total lumber ........... . 

All other ...................... . 

Total wood, n. e. s .•.••.• 

Wood pulp .................. tons .. 

Total forest products .......... . 

'Fruit juices, n. e. s. : 
Prune juice, or prune wine .gallons .. 
Other, including cherry Juice.do ... . 

Total fruit juice.c;, n. c. s ... do ... . 

Fruits: 
Fresh or dried-

Bananas .. . ......... bunches .. 
Currants .............. pounds .. 
Dates . .. •........ _ ..... do ... . 
Figs •••..••....•......... do ... . 

• , 1S,G04,644 
.. . .............. 

. . ............ 

. 50,370 

. . ........ - - ..... 

. .. ............. 

06,033 

139,180 
(a) 

' - - .... -....... 

589,232 
770,373 

......... - - - . -

. . . . . . . . . . . . . 

....... - ..... - -

............. 

144,796 

......... ..... 

70,521 
62, !l88 

133,509 

(a) 
38,347,649 
21,058,164 
13,178,061 

!?iG, S!ll I 15, 5S3, 3341 ~t ~~i 1 ..... ~~·. ~~~·. ~~.[ 194,201 •............. 
' 

I 
' 53~,552 -. -............. 1,213, IGO , ................ , 
, 
I 

2,(190,382 31,844 
~:g~~;~j 1·········~~:~~~. 1,434,22!) .......... - - ... 

I 

4.124, 611 ............. · I 3, 055, 617 ,-............... , 

I 
5."i2,50'1 Oi,300 722, G03 100,592 

33,357 181, 742 28,912 Z50, 180 I 
(a) (a) (a) ( ") 

585,861 .............. 751,G0.5 ................ 1 

I 

8,878,474 710,538 10,900,051 I 049,111 
1,602,090 758,725 t:i:iri I ........ ~~~'.~~. 1,545,384 .... -.. -..... -

12,026,857 -... -.. - .. - . -- 14,137,306 ................ 

3,752,103 ............... 4,102,436 ... -. -.......... 
20,489,432 .......... -.. - 22,047,054 ................ 
3,602,668 167,504 4,500,955 157,224 

7!>,619,296 ............ -.. 92,680,655 r ............... 

I 
38,227 52,765 37,118 50,2371 
27,731 23,5i4 14,130 40,893 

65,958 76,339 51,2-18 01 ,1ao I 

7, iO!l, !l7G <ab 9,897,821 
997,430 31, 7 , 910 764,28!) 
463,450 19,257,250 360,41?3 
660,360 13,364,107 617,027 

' 
a Not stated. 

237,309 12, 48i, 1031 
l,419,9b2 -- .. --.... -..... -. 
1,693,131 - .. - - . - .... - .... 1 

2,470,072 51,899 
1,334,7~8 ........... -.. - -

3,804,820 .... -. -. - . -..... --

773,260 07,573 

.;r,, 770 
(a) 

(a) 
050,366 

820,030 ........... --.. -

14,813,733 034,195 
1,852,612 881,003 
2,700,505 - .. ~ ..... - -.. -.. -

19,360,850 --.............. 
4,353,034 ......... - -- ... -

28,344,734 - ... - . - - ..... -. 

4,584, 942 213,110 

96,462,364 -.... - . --.. -.... 

34,900 
24,661 

52,9(0 
54,553 

59,561 107,493 

10,330,302 
1,119,146 

479, I 42 
722,967 J'-'~J 

267,239 8,570,091 
84,400 ..... . -- ... -. -. -

3,909,397 .. -........... -. 

3,2G3, 718 41,G78 
2,091,882 ................... 

5,355,600 . -..... -....... 

!)38, 501 131,348 

(a) (a) 
2,792,751 923,503 

3, 731, 2s2 I ............... 

791,288 16,255,350 
1,940,001 988,081 
2,764,015 ............... 

20,959,3C61 . .............. 

2,384,7431. .............. 

32,430,061 1··············· 
6,34s,s51 I 237,514 

122,420,776 1 ............... 

• 
35,068 
35,662 

31,5S4 
40,467 

,o, 130 I i2,051 

' 

3i,003,388 
38,652,656 
24,958,343 
18,836,5i4 

227,011 
125,378 

3,580,9.'>!J 

2,566,954 
1,464,907 

4,031,861 

1,264,439 

(a) 
4,089,019 

6,254, 3.58 

15,212,788 
2,379,242 
2,665,428 

20,257,458 

2,214,2f.8 

32,757,945 

7,313,326 

97,733,002 

25,818 
26,677 

52,495 
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Agricultural imports of the [Tnited States during li.e fi1:c years ending June SO, 190S-Continuccl. 

I 
1904. 1903. 1900. I 1907. I 1908. 

I 

.\rUcle Imported. I .,.. --
Quantity. I Value. Quantity. 

,-----1------
Vah!c. Quantity. Valuo. I Quantity. \'alue. I Quantity. I Value. 

- _ , --I 
Fruits-Continued. 

Fresh or dried-Continued. I I 
Grapes ..•.......... cubic !eet.. (a) I (a) (a) 
Lefnons ............... pounds .. 171,023,221 ~,65!l,50S 139,084,321 
Olives ................. gallons.. (") 1 (a) (a) 
Oranges ............... pounds.. 35,S93,200 j 52.S,468 28,880,575 
Plwns and prunes ....... do.... 4'H,105 46,1176 671,604 
Raisins .................. do.... 6,8tl7,tili I 355,5-t2 4,o,t.l,689 
Other ....................................... _ 2,749, 1170 ..........•... 

Total freshordrlad ...•...... , ............. 17,168,470 ............. . 

(a) (a) (a) 1,298,4(,9 $1 1 575,621 2,2341 508 $2,743,350 
!2,005,082 138,717,252 $2,033,990 1:;i,8.59,906 1,253,206 U 8,·190,003 •l, :~.530 

( a) ( O) (") 2,29S,4b0 1,277,073 3,12L,7li3 1,358,S!/7 
374,088 31,134, 3-U 45G, ,26 21,:?67,3~6 35-11 40[; 18,397, '1.Hl 275,0t:O 

63,617 4!l7,49'1 53,:34S 323,377 45,JE,u 335,o:m 49,322 
273,031 12,414,855 5'14, 500 3,967,151 3ti~, •103 !l, 132,353 55·1,633 

2,924,187 ................ 2,4S4,3-15 ................ 1,31:i3,167 ............... 2,250,813 

18,I79,tl25 ............... . 10,104,651! ............... . ! 24,851,832 ·=·=~:~. 2,;,rno',553 - - - ·-= - . - - . 1- -- --·· . ~ - - . ' ~· 
Prepared or preserred. •..................•...... __},7~,209 ............. . _ I,6991 ~ • •••• •• •• • •••••• ~ 1..437,7~ ........... ..... l,2~~!.4,45_ ··············· 1__!_e.0,2·10 

Total fruits ..•..............•............... 18,9C4,6S8 .............. 19,779,113 ............... . 21,542,32'.? ................ Ztl,124,277 ............... 27,710
1
799 

Ginger,preservedorplckled ... pounds.. 230,890 ia,oof ==436,051: 24,8~4 . .I 365,255 - - io,511} --;~,100 :~--- 2~,_8~~ ·-- 409,831 I . - 27,!R~ 

Grain and grain products: 
Grain-

Barley ................ bushels.· I 9~, ?OS 45,245 
Corn ..................... do.... lti,ti33 10,837 
Oats ..................... do.... 170,8€2 57,802 
Rye ..................... do.... 32,612 20,329 
,vheat ................... do.... 6,852 7,617 __ 

Total grain .•...•...... do.... 317,587 141,730 I 

81,020 
15,443 
:!8,773 
20,551 

3,102,685 

3,258,3i2 
Grain products- = ==== 

30,546 18,049 
10,623 10,127 
1s,1.;20 22,675 
13,676 5 

~. itl0,317 ___ 57,095 

2,851,688 J , 

,'==== 
108,851 

!l,S03 sg,310 
S, 458 10,SIS 

10,726 74,552 
4 158 

- --63,~0..!_j_ 375,433 
62,2'12 -

14,033 199,741 143,40i 
~,33i 20,312 15,536 

:!6,0:H 31H,307 fif1, il4 
121i l i' lti 

237,04!) 341,617 329,ii.;li 
- - ----- -

008, -1:SO •1!)9 280 
' '=====!======'===== 

286,170 925, 99·1 

Macaroni, vermicelli, etc., 

~alt .................. busbels.. 3,465 3,250 _ 3,208 3,fil,,O 2,458 2·,,11 
1 

3,3n2 i,!117 2,t::!5 
4,000,!l95 

3,000 
pounds .. • ............ ·······I 40,224,2021 1,61,,634 1 53,441,080 2,0831 833 I 7719::!ti 1 029 I 2,()41,204 ' 871 720,730 3,47()1 ~4 !li,23:!, i08 

Meal and flour- - · • 
Oatmeal. ......... pouods.. 235,819 14,201 304,0tlS 16,361 I 312,306 lG,1125 301,::>t;tl 15,.'iSl 3l1,003 19,Sill 
\Ybeatflour ....... barrels.. 46,8.51 164,100 40,801 170,513 ,tfi,31·1 177,230 47,702 1.59,046, :!!l,503_ lifl,:2!15 

Total meal and ilour .................. =-178,3~1 :-:-:-:-.~.:~:~ -192,874 I ............... ~ -1oa~sii1 ........... ~:: ~ 174~~27~1:···-···· ~···.:.:_ :·_100,1;1 

Other....................................... 613,0!!_ .............. _607,•12'11 ·· · ············ 465,8~- ·.:- ······· :.····· _ _ 520,25!1 I~· · ·· • · •··· 
Total grain products •...... I... .. . . . . . . . . 2,413, I 01 . . . . . . . . . . . . . . 2,047, 71 •1 

= 
3,ll03,G17 4, 17S,G24 

6~5, ii4 

•1, S98, 030 

T~~~~~~~.~~~~~.~~~:. 1 ............. 1 2,554,831 ...........•.. 6,~!)~~l•··············•i 3,685,899 l········ .. ······I 4,464,8031:··············I 6,51l6,41J9 
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Ilay ............................. tons. 
Jlops .................... ... .. pounds. 
Indigo ........................... do .. . 
Licorice root ......... : ........... Jo .. . 

Liquors, alcoholic: 
Distilled spirits-

Of domestic manufacture, re-
turned ......... proof gallons. 

Brandy ........... ....... do .. . 
Other ............. ....... do .. . 

Total distilled spirits, proof 
gallons ................... . 

Malt llquors-
U nbottled ............. gallons. 
Bottled .................. do .. . 

Total malt liquors ..... do .. . 

Wines-
Champagne and other spar-

kling .......... dozen quarts .. 

StilJ wines-
UnbotUed ...... ... gallons .. 
Bottled ...... dozen quarts .. 

Total stilJ wines .... ..... . 

Total wines ............. . 

Total alcoholic llquors ... . 

Malt, barley. (See Grain and grain 
products.) 

Malt extract, lluld or solid .•............ 
Malt llquors. (See Liquors, alcoholic.) 
Meal, cottonseed .............. pounds .. 

Nursery stock: 
l'laots, trees, shrubs, vines, etc ..... 
Subtropical plants, etc., for propa,. 

gatlon .•...... .................... 

Total nursery stock ......... . 

• 

114,388 914,842 46,214 359,515 68,540 602,051 61,116 
2,768,163 1,374,327 4,339,379 1,980,804 10,1l3,0!:i9 2,326,982 6,211,893 
5,040,614 l,2~,497 4,830,030 8,3, 781 7,392,8S3 1,044,148 7,170,057 

89,463,182 1,472,323 108,443,692 l,7b0,109 10:.1,151,9(!9 l,O(il,454 C6,115,8C3 

I 
471,5\JO 530,3G2 310,469 32~,885 177,499 211,129 154,106 
390,988 1,104,410 403,~6 1,139,121) 470,4Z3 1,286,270 629,333 

2,238,842 3,313,735 2,366,460 3,530,044 2,630,6&0 4,027,368 3,270,226 
I -
I 

3,101,426 4,957,507 3,086,321 5,005,0681 3,287,612 5,524,767 4,053,665 - -- -
3,107,955 927,507 3,836,487 1,119,7G8 
1,467,756 1,385,818 1,a62,oso 1,285,576 

4,395,032 1,272,627 5,166,920 
1,682,619 1,466,228 2,041,688 

I 

4,666,711 2,313,325 5,108,676 1 2,405,344 s,911,551 I 2,738,855 7,207,617 

336,245 4,969,635 3il,811 5,723,764 415,394 6,127,062 419,403 

4,007,691 
471,153 

2,367,018 
2,035,217 

3,973,019 
488,773 

2,352,485 
2,165,672 

4,482,490 
546,088 

2,567,712 
2,299,194 

5,213,458 
636,938 

............ ·• - . 4,422,236 ,· ..•.......... 4,518,157 ................ 1 4,866,906 . - ............... 

.... .. ....... 9,301,870 ····-·-·--·-·· 10,241,921 ················' 10,993,968 - ................. 

. . . . . . . . . . -- - 16,662,702 -........ -. --.. 17,052,323 ················' 19,267,590 ..... - .......... 

... -... -.. -. -- 2,924 . - ........... -. 5,128 ........ -. ~ ... - .. - 2,473 . -.................. 

. . . . - . . . . . .. .. . . ......... - . • .. .... - ........ . ..... -.... -. - 601,506 4,901 ... - . -........... 

I 
....... - --... 1,493,780 .... --- . - . -.. - 1,510,435 ·------------··· 1,599,052 ·- -------------· 
... ----...... 2,638 . -... -........ 1,631 . -.... -----. ---. 18,570 . -........ - . - . -. 
. . . . . . . . . . . . . I 1,496,427 -. -. --... - . --. 1,512,066 . - .............. 1 1,617,62"2 1 ................ 

• 
a Not stated. 

501,607 10,063 
1,074,900 8,493,265 
1,233,541 6,078,073 
1,U0,541 109,355, ,::o 

162,072 
1,087, 4i3 
5,037,140 

148,298 
592,382 

3,216,228 

6,886,691 3,956,908 --
1,506,108 
1,002,065 

5,564,773 
1,900,333 

3,408,703 j 7,525,106 

6,228,281 3116,669 

2,966,154 
2,614,34G 

5,443,782 
628,428 

5,580,500 ... -.... --...... 
11,808,781 , ............... 

22,104,235 1- ••.•.•....••.. 

3,163 ···-··········· 
.. ............ . ................ -

-
I 

1,641,206 ......... - -- -.. 
11,328 ......... --. -.. 

1,852,534 - . -- . - - --. -. -. -

89,808 
1,980,261 
1,058,354 
l ,&64, <3G 

160, ,:39 
1,623,842 
4,876,325 

6,560,606 

1,634,764 
1,829,017 

3,464,071 

5,221,070 

3,008,096 
2,516,461 

5,525,457 

10,746,527 

20,771,604 

21,227 

-------····-

2,003,073 

1,912 

2,005,SSS 
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Agricultural imports of the C-nilcd Stales durinr; the fire yrars ending .June JO, 1908-Continuetl. 

Article imported. 

190·1. I 1905. I 19()(,. 
1 

1007. 1008 . 
. --- I _____ _ 

---1 I - I 
Qu:i.ntity. ,·alue. Quantity. I Ya.Jue. · quantify. '\ .ilm•. Quantity. Ynluc. Quantity. Yaluc. 

I I , _____ ---- ----- ----- -- - -
Suts: 

Almonds • • ............... pounds .. 
Cocoanuts ........................ . 
Cocoa.nut meat, broken, or copra, 

pounds ......................... . 
Cream and Brazil ........ bushels .. 
Palm, and palm nut kernels ...... . 
,,·a1nuts .................. pounds .. 
Other ............................. . 

9,836.$5'.! ! Sl.246,47-l 11,745,081 Sl,520.0C,1 J.5.00!1,3'.?G SI.~.5,175 U,'.?33,613 ~2.331.Slf. 17,Hl,!li';.,'l S2,·HO,ti~8 
· · 9-1· c~•• 1 · n.:.;:: •-3 J · • ..,,,. - '0 l 3 '9 •1·•> 1 43" --o 

• • • • • • • • • •. •. I " ' 1 o,J..., • • • • • • • • • • • • • • ~ \IC)'J_, 't I, • • • .. • • • • • • • • • • • • t .;,..,,7, i -S • • • • • • • • • • • • • • • • _• 1 "t f •J )..,. • • • • • • • • • • • • • • • I ~r_, ' I 

: (a) l (a) 1
' (~) (o)' (11) (a) 7,064,5.12 :uY.?.13'.? 14,121,570 -181,2,!2 

I (a) I (a) (a) (o) I (a) (a) 2.;2,638 6JO.-t~ 310,420 75,l, l.'i-~ 
.............. (a) .............. (a) ................ (a) ••••.••.•..••.• 3'1,9t,:! ............... 2,?i7 

23,670,76111,7:29,378 21,SG·l,10-l l.-169.4f;J I 24,9Ji,028 2,l\J3,!i.'i:I 32,59i,592 2,961.l,tH!) 28,&'l7,110 2,iti5.4SH 
............. l,52"J,-lli2 ......•....... 2,0-'52,3-1-t i················ 2.0o5,5:.7 ....•........... 2.100,271 ............... 1,i90,:li5 

Total nuts ...................... . ..•.......... 5,471,166 ..... :• .......• , li,158,3-13 j ................ , 7,373,-12-5 ................ 0,7-12.8.'>.1 ............... 9.6-l3,£H3 

Oil cake ..................... . pounds .. 

Oilst.. --vegetable: 
.1rl.xed or expressed-

Cocoan ut oil .......... pounds .. 
Nut oil, or oil of outs, n. e. s., 

gallons ...................... . 
Olive, for mechanical purposes, 

ge.llons ...................... . 
Olive, salad •.......... J'(allons .. 
Palm oil .............. pounds .. 
0 ther ......................... . 

1,, • .,.,, 1s,s02 1, 129,01, 7 ..,,.,,11 I .;uu m,«-1 ,.,c, I ,,,1,.:1111 ,;,s1, 

(a) (a) (a) (a) (it) (11) 35,5-t4,35G 2,G23,!)i4 45,422,575 3.21i7,::.S5 

(a) (o) (a) (u) (a) (n) 2,•Jj.1,597 1,0-10,722 1,8G9,120 88·2,!):,:i 

(a) (11) (a) (aj 2.53S,3nti 1. 105,87Ci 1,471, 7GG 1;s2,G;;r. 1,5f,[i, ~3 703,829 
l ,il3,5!J0 l,8iS,S25 1,923,17•1 2,108,893 2,-1-17,l:H :!,Stit.i,9'.)l 3,H9,517 3,52.J,723 3,799,11:? 3,87ti,901 

(<1) (a) (a) (u) (a) (11) 20,656,207 ],893,285 I 30,GH,875 1,819,till 
. . . . . . . . . . .. . ;;, 952, 702 . . . . . . . . . . . . . . G, 010, 132 . . . . . . . . . . . . . . . . G, 015. 403 . . . . . . . . . . . . . . . . 1. 925,300 . . . . . . . . . . . • . . . I. 78,.-l; 1;;0 

Total fixed or expressed ..... . ............. 7,8'1..8,527 .............. j 8,ll0.32.; ......•......... 9.l~l';.273 ................ ll,tiS9.6ti2 !··········--··· 12,3ti9,059 

Volatile, or essential ............. . 

Tota.I vegetable oils ............ . 

. • . . . . . • . . . . . . 2, 39H, 7-18 ............. ·I 2, 5.34, ,23 . . . • . . . . . . . . . . . . 2, St>3, o0fi . . . . . . .. • . . . . . • . 3, ;02, 220 •............... a, <l45, H 1 
l-----11-----I•----- . -----,-------1·-----,------,------
!············· 10,225,275 .....•........ , 10,651,046 ...........•.•.• l:?,5i>l,278 ................ 15,391,8','.! 1 ............... lli,0H.500 

Olive nuts, ground .................... . 
Opium, crude ................ pounds. 

I 

;·····siioss· ··i::iss:iis· ······soi:680·1··i:iii2;iiii. ········.ioo::i6i'. 1.H~:ii; •, ........ slis:zsi ···i:-i;•i'ti-io·:······2s.s:s1.1· ···i:isijoi 
Rice, rice meal, etc.: 

Rice ......................... do .. . 
Rice flour, rice meal, and broken 

rice ..................... pound.s. 

I - -- ' --

' 75,323,157 l.8C9,338 ·13,-108,509 1,097,099 68,4.GS,791 1,-l65,-t87 71,287,151 . 2,118,147. 8i,Gl91 202 I :?,5-13,-117 

. 78,891!,Gl.'i 1,201,092 G.1,075,00G 91J,Sli7 lOS,079, )CG l,GHi,71G 13S,:HG,029 I 2,27.'l,!l99 125, lGl,l!l0 I 2.2:15. !:JG 

Total rice, etc .......... do .. . 
- --·-- - -- ,------·!------·---- --··- .... 

. 154,Zll.772 3,073,·l.10 101i,lSJ,srn I 2.010.9116 I Hifi,i>l7.!l.i7 ~082,2o;~[ 20~,6n1,1so -1.~02,11c; 212.,s:1.302 I ~.7HS,5.'i~ 

Sago, tapioca, etc .... .. .............. . . ....... .... .. li05,92'l ...... ........ 1 7t,l,5251 •.•...•.•....... -H30-;7U!.. .... .. ........ 1,432.0'12 .....•......... 1 1,57-1,835 
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Seeds: 
<.:lover .................... bushels. 
Flaxseed. or linseed • . •...... do ... 

, Other .................•.•......... 

(a) (a) (a) (a) (a) 
213,270 201,224 296,184 318,687 52,240 

' ... ---.. --... - 3,386,245 .. --. --... -.... 3,138,932 ... --.. -... ----. -

Total seeds ..................... . . -....... --.. - 3,587,469 ........... -..... - 3,457,619 ..... --. -. -.. -... -

Spices: 
Unground-

Nutmegs ............. pounds. 
Pepper, black or white, 

pounds ..................... . 
0 tber .......•........ pounds. 

1,498,000 288,388 2,394,001 347,i21 2,626,005 

18,615,186 2,069,051 19,413,387 1,900,521 26,535,834 
17,745,806 1,469,587 26,115,130 1,731,895 20,037,435 

Total unground ....... do ... . 

Ground ..................... do ... . 

37,&,9,592 I 3,827,026 47,922,578 I 4,049,137 49,199,274 

5,106, 179 534,219 7,047.685 5 414,804 538,982 

Total spices ............... do ... . 43,274,300 4,366,008 53,028,757 4,583,356 56,246,959 

Spirits, distilled. (Sec Liquors, alco-
holic.) 

Starch ....................... . pounds .. 
Straw ............................ tons .. 

7,430,383 191,450 6,140, 753 180,465 5,422,267 
10,838 81,794 2,82.3 12, 700 4,317 

Sugar and molasses: 
Molasses ..••••............. gallons .. 18,828,530 1,018, 1981 19,477,885 1,137,844 16,021,076 
Sugnr-

Raw-
Beet .............. pounds .. 
Cn.ne •••.••••••.•••••• do ... . 

2,414 454 
3,681,904,214 

50,525 
71,359,114 

223,944,976 
3,434,186,471 

4,797,278 
91,943,398 

48,548,919 
3,921,605,729 

Total raw .......... do ... . 3,684,318,668 71,409,639 13,658, 131, 447 96,740,676 3, 970, 154, 648 

Refined .................. do ... . 16,304,945 506,114 22,801,551 904, 773 9,176,782 

Total sugar ............ do ... . 3,700,623,613 71,915,753 3,680,932,998 97,645,449 3,979,331, ~30 

Total sugar and mol:isses .... . . -... --.. ---. 72,933,951 -.. -... -. -.... 98,783,293 ........... -..... 
Tea ........................... pounds .. 
Teazels ................................ . . ~~~'. ~~·.~~~. I .~~·.~~~~:~. 102,706,509 16,230,858 93,621,750 

-------------- --- --------- . -. -----. -........ 
Tobacco: 

"'rapper .................. pounds .. 
Filler and other leaf. ......... do ... . 
Stems ....................... do ... . 

7,387,390 5,641,124 7,109,595 5,270,032 6,732,774 
23,775,246 11,298,363 26,178, 783 12,768,645 30,622, 703 

(a) (a) (a) (a) 3,770,493 

Total tobacco .............. do ... . I 31, 162, 630 16,939,487 33,288,378 18,038,677 41,125,970 

a Not stated, 

(a) 22,849,115 2,385,734 
73,423 90,356 124,494 

5,314,620 ---....... -..... - 3,894,548 

5,388,043 --. -.......... -..... 6,404,776 

342,378 2,375,139 321,719 

2,733,137 24,320,865 2,232,774 
1,429,008 20,374,842 1,838,512 

4,504,523 47,070,846 4,393,005 

(183,593 6,490,048 719,995 

5,188,110 63.560,894 5,113,000 

156,176 
16,539 

6,330,493 
1,497 

152,020 
6,147 

690,718 24,630,935 
. 

919,806 

1,032,040 
84,066,863 

397,745,046 
3, 936,510, 02 l 

8,203,309 
84,273,071 

85,098,003 4,384,255,067 92,476,380 

361, 185 7,584, 908 329,873 

85,460,088 4,391,839, 975 92,806,253 

86,150,806 -. --... -.. -. -..... 93,726,050 

14,580,878 86, 368, 490 I 13,915,544 
10,109 ' --... - - .. --. --.... 9,756 

6,4i5,226 
15,972,288 

15,954 

7,576,325 
31,963,996 
1,358,486 

8,617,575 
17,437,673 

4,737 

22, 463, 468 1 40,808,807 26,059,985 

• 

20,659,396 
67,419 

-.. --.... -.. --. 

..... ---......... -.... 

2,042,396 

20,335,693 
14., 332,230 

36,710,319 

5,414,4'.!3 

42,124,812 1 

5,284,050 
1,462 

18,882,756 

221,036,900 
3, 144, 022, 423 

3,36.5,059,323 

6,937,789 

3,371, 997, 112 

.............. -.... 

94,149,564 
--.. --... -. - .. --. 

5,943,714 
26,112,329 
2,949,088 

35,005,131 

2,323,699 
71,625 

3,976,146 

6,371,470 

236,787 

1.532,901 
1,194,798 

2,964,486 

627,0lil 

3,501,537 

138,106 
7 659 
' 

721,867 

5,401,378 
74,509,970 

79,911,348 

346, 799 

80,253,147 

80,980,014 

16,309,870 
10,509 

6,312,023 
16,558,305 

14,203 

22,884,531 

H 

~ 
1-d 
0 
!:d 
1-:3 
Ul 

0 
l'rj 

> 
@ 
H 
0 
d 
~ 
d 
!:d 

~ 
1-j 
!:d 
0 
t, 
d 
0 
1-:3 
Ul 
• 

-:J 
o:i 
I--' 



~1gricullural imports of the 1::nilcd Stales during the fi 1·c y£ars l'nding June SO, J'JOS-Continuc<l. 

1004. 19o:i. 1906. 1007. lOOS. 
Article Imported. 

Quo.ntlty. \'o.lue. Quantity. Vn.lue. Quantity. Ynlue. Quantity. Valuo. Qunntlty. 

Y nn!J!a beans ............•...• oounds .. 6.iO, 3').-8 $1,424,647 608,116 $871,442 8.52,505 I ,1,321,550 969,249 $1,523,150 571,977 

,. 
\' 

:bels .. 97S,1S7 
jo .... 1, 1 il, 242 
lo .... 3,166, 5Sl 
. . . .. . . -........ -...... 
. . . . . . . ...... --. --. 

. . . . . . . .............. 

. . . . . . . ............ 
·vcd .. • ........ ♦ •••••• 

• 

1,223,309 472,572 
91{ 413 8.56, 3Ci6 

1,870,004 181,199 
7SO, 761 ......... -. --.. 

"· 1ss. 48, I .............. 
1'"46, S.5!1 .............. 1'"46, S.5!1 

1,573, '257 1,573, '257 , • .•.•.•.•.•... 

2, 2'.?0, 2, 2'.?0, 115 ... -........... I 
= ! 

c,2g, 775 4.'iS, 041 
1>43, 2117 g~-, "W , _, ., 
108,094 1 9-lb 11,() , . 
640, i36 -... -. -......... 

2,0&i,812 1 ................ 1 

' 
57S, 469 

I 

::::::::::::::::1 1,317,971 

1. 896. ~w I ..... _ .. _ ....... i 

I 
Ot,7, 21-1 40ii, f.7!) 65ti,59S ] , 657,401 
615. 58·1 l, l~G, 11-1 92G, 11.5 1,275,333 
8.33,003 176,917 192, li35 403,052 
815,0C:.S ................ 1, 0'24, 2ti2 ............... 

2,950,!12') ................ , 2,7!!9,!\JO i ............... 1 

934. 803 ! .......... _ .... 700,050 .................. 
1,435,053 ................. 1, OJ3, 759 ..•...••....... 

2,142,003 ................ 1 2,028,562 1 ....•.••••••••• 1 
' 

Total '\"Cgctablcs ... • ......... , ............ . 
I 

7,008, I,()'] I.·. 1 3, 9~3. :?72 I l s,cm. 932 j r:. -•")\J' . t~i) 
.,, ,~, "ti-

· I nri:ar ..•.................... gallons .. 1s1,291 I 411,s.r,1; I 101. 7G8 I 4H,434 HIS, 591 , 49, :119 230, Oi:? I G.'i, 2S:! 204,213 
,' ar<>N, unrne,llcal.l'd .••................ l\l,203 I '.!6,:U,3 2(), 017 nu,:;i. (See Liquors nlcoboUc.) 

............ · 1 20,327 1 · ............. ............... · 1 ...... -......... I ............... 

Total '\"egetabl<? matter, loclud-
.....••.••... 1398, 2'26, 009 .... "''· "' ________________ 1,, •. ,oo. :,ss 1 _______ . _ ..... _ i ng forest products ............. .............. 463,574,182 ................. 

Total Yel!etablc matter, c::i:clud- I lug forest products ............ • • • • • • • • • • • • • I 318, (l()(l, 713 . . . . . . . . . . . . . . 3f.0, 893, 627 . . . . . . . . . . . . . . . . 352,9'>..fi,775 ······"••······ 402,369,512 ! ............... 
Totnl a:?rirultural Imports, 1n- I 

646,531,769 .......•.•••••.. Gii0,G3i,OOO .•.•.....•.•.•.. 74!l,2.'.i7,584 1············•·· <'luding fort>St products ...................... 541,054,147 ................ 
Total a~cultural Imports, ex- I 

eluding forest product.II ...................... 401,434,851 . . . . . . .. . . . .. . . . 553,851,214 ················1LS4,175,:?4!! •···•···•······· 626,836,808 l············--· • I 

• 

Volue. 

SI, liO, 135 

2,400,935 
8W,Gh3 
283, 0.12 

1 .1~. e') 

4, &.n, o.;9 

61G, 2-1.:i 
'> ... -- -r 1 -._,1,, _.,r 

3,sot, oro 

8, :.?S'J, or,3 

;iii, Cii l 
23, Ol!l 

467,033,735 

369, 300_, C,43 

637.,4~.~13 

539, GOO, 121 
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Artlclo exported. 

Agricultural exports (domestic) of the United States during the five years ending June SO, 1908. 

--
1904. 1905. 1906. 1907. 

Q,uanUty. ~ Quantity . Yaluo. Quantity. Value. Quantity. Value. 

593,409 S42, 256, 291 567,806 $40,598,048 584,239 S42,081 , li0 423,051 $34,577,392 
. . . . . . . . . . -.. (a) ..... . .... --.... (a) ............ -.. -.. (0) -........ .. ........ -. (a) 

42,001 3,189, 100 34,822 3,175,259 40,037 4,305,981 33,882 4,359,957 
3,658 412, 971 5,826 645,464 7,167 989,639 6,781 850,901 

301,313 1,954,604 268,365 1,687,321 142,690 804,090 135,344 750,242 
6,345 53, 780 44,496 416,692 59,170 030 998 24,262 309,440 

. .. . .. . . . . .. . . . - 111, 129 -.............. 205,497 -... -. --........... 267;690 . .. . . .. -..... -...... 355,148 

. -. -.. ----... 47,977,875 --.. --......... 46,728,281 .................. 49,139,568 -. -.. --- .. -.......... 41,203,080 

55,631 16,545 85,406 24,966 101,126 1 29,894 111,169 I 36,392 

10,717,824 1,768,184 10,071,487 1, G4S, 281 27,300, ,;37 4,922,913 12,544, 777 2,429,489 
23,335,172 2,452,239 10,134,424 1,084,044 16,562,451 1,940,620 17,285,230 2, Ot2, 626 

. ---... ------. 1,367,794 . --. -.. ---. -.. 2,156,616 . - -.... -... -..... -.. l, 889,600 -----. --...... -... - 2, 191, 111 

. . .. .. . .. --.. -... - 5,588,217 .... -...... -........ 4,888,941 .. -................. -- . 8 ~r.3 ??~ I /i) ,.._. ... .j ....... -........ .. . -.... 6,633,226 

1,776,032 396,408 2,475,884 543,386 4,952,063 1,038,649 o, 968,985 1,542, i80 
.......... -........ 28,294 ... ---............ 917 ...... - .... -. -.... --.. 54,851 ........... --.......... - 11,565 
.. -............ 157,035 ............... - ... 239,256 .... --............ - 263,377 .. -..... -...... --.... 316,305 

227,139 I 72,451 9,806 71,368 I 129,078 37,709 30,814 I 13, 781 I 
319,750 37,171 123,951 15,0GS 192,481 29,095 214,840 48,820 

546,889 67, 9S5 I lOG, 402 24,8i4 263,849 42, 8761 343,918 86,529 

2,656, 0571 258,511 2,824,202 279,534 3,157,837 298,796 3,481,715 331,998 
..... -....... -- 69,317 ..... -.. -........ 63,367 .... -....... -- .... -- -. lll, 945 . -................ - 93,690 

I ' 
a Not stated. b Includ1ng "Fowls" prior to July 1, 1007. 

1908. 

Quantity. 

349,210 
-.. ... ........ -

19,000 
6,609 

101,000 
30,818 

. ... .. . ....... -.. 

............ --.. -... 

90,500 1 

6,403,061 
8,439,031 

-. - ... -..... -... -... 

- -..... --......... 

7,590,977 
. -. --- .. .............. 
. . . . . . .. ----. -- .. 

198, 736 
182,458 

381,194 ! 
2,917,173 

.. -..... -.... - .. -. 

Value. 

$29,339,134 
151,925 

2,612,587 
990,667 
589,285 
307,202 
110,489 

34,101,289 

28,659 

1,407,962 
1,092,053 
2,455,186 

4,955,201 

1,540,014 
9,024 

389,550 

49,881 
42,104 

91,985 

289, 441 
78,102 
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.4.gricullural exports (domestic) of thr United Slal ~s during the.five yc(!rs ending .Tune ,'JO , 1908-Continued. 

1004 . 190i. 

.Article exported. 
Q,uaoUty. Ynluc. Quantity. Yalue. 

Packing-house products: 
.Beef-

Canned ............. poUDds.. 57,4&q,338 I S-5,882, 88'-I GO, (;3.';, 568 I t6, ;,.sg, 9.,'l 
========·====='====i 

Salted or pickled .. do.... 57,58-1, 710 3,200,475 
Other ............. do.... 26J, 112 20,r,.12 

[-3,031, 7051 3,0!l,'i,:10l 
136, 4 7ti 14, 0.5~ 

l!>OG. 

Qu:i.ntity. 

(;.I, .323, 3.~0 

l:il. o~s. roq 
l !)'), ·183 

\' uluc. 

~6. ·130, rlfl 

.J,G!>i, 7·1:°! 
22,063 

1'.lOi. 1000. 

I 

Qu:i.ntlty. Yuluc. Quantity. 
I - -· -

15, f,00, 826 I 
Sl,lll5,60S I 23, 3i6, -II i 

·-
I 

G'.l, f,15, '.!Sl I 3, ilO, 212 : 46, !).5~. 367 
1, O'i;J, 2::-7 j lOi, O.i6 !t'li'~ -;:.:o 

C~d- l . 
Total cured ...... do.... Si, 853, $!:?2 ! 3, 2<\1, 017 56, 0;1, 1~1 ! 3, 10!l, 3131 s1, '.!8i, :;s1 1 4,719, sr,:; I 63, O'lS, .,6'3 1 3, -~~.168 I -1,.s!IG,osi I 

Fresh .... _ ............ do.... 29~, 5i9, 6il I 20,841,686 
Olis-Oleo oil and neutral 

23G, 486,568 ! 22,138,305 ZGS, 05-J, ?:!7 

lard ..... _ ........ pounds. . 165. 183, 839 12, 8i3, 558 
Olcomargarin .......... do.. . . 6, 137, 2.'il 005, 87 ! 
Tallow ................ do .... i6,92-l,li'1 I 3,80l,302 

lJ.5, 22<!, '.! l5 
7,863,16[ 

63,53fl,99:2 

11, IS.,,115 
711,038 

3,0'.?2, li3 

:?09, lr,8, 0i5 
11, 79-1, 1 i 1 
9i, 56i, 1.50 

Totalbeef. .......... do .... l 003,14i,095 I 53,286,225 I 5i5,8i·l, 718 1 •li,05.5,0ID 73~,881,572 

Dones, hoofs, horns, and horn tips, 
strips and waste ........................... . 

Drislles ...................................... . 

0~1~~ ~~~ ~~~~.s: ~~ .~'.' .s.~~~ .............. \ 
IT air. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... . 
11

/~; ... ~~~ .. ~~:: . . ~~h;~~~~. 32, i27, 643 1 
Lard compounds .......... do.... - · · - · 
h1eat, canoed, n. e. s ............. 1 

Mutton ................. pounds .. 1 

Oils, animal, o. e. s ..... gallons .. ' 

208, .;23 ......•....... I 
1,808 ............. . 

3,311, 7i7 ............. . 
72!, 5H ..........•... 

3,'.!46,t!87 !0,~GS, 7'.?2 

. . . . . . . . . . . . . · 1 

Pork-
Canned ............. pounds .. 

Cured-
Bacon ............. do ... . 
Hams ............. do ... . 
Salted or plcklcJ. .. do ... . 

1~1, 203 
1, ·l!J7 

3, i I 0, !\'Ji 
778,-i71 

1.0;il,611 
3,613,'.!JS 

1 O, 7.j2, S~i 
G7,021,3JO 

1,9,1,C.9.1 ········ · •······ 
s2, :,ru 

217,596 

9'.l3, 394 1 

2.~. ·l'.?8, 001 , 
21, .'",t;2. 20 I 
O,ll2, O:H 

I 

.; 16, :il5 
3311,GSi 

12. 699. soo I -~ 
361,210, 5fi3 
191, '.!tl7, flHI 
111, S'.?O, 720 

'.! l, 310, 03.S I 
17, 4r,5;976 
1,033, 2;;6 
.J, 701; 0'.!5 

:?SI , 651, ::iO'.! 

105, 33,,] ifi 
5,:107,6C9 

l ,,_ ~r.- -.,!) 
-1,0'-JI, lil 

,,,, ~,- .,.,-ll, 1.1ti1, -~, 

Hl,Sl9, !133 
[,20, .f('6 

i, l~. 6."8 

201, 15·1, 105 

2]'.l,.~11, l.i'i 
·> 9"h 1-· .... , 1'-t:, ,a 

9 I , 3\li, ;i07 

53, 7•l0,.'>•lti 1 (j~~. 75'.l,4'.!0 I 56.354:.290 ; 579,303,478_1 

212,516 
320 

-1, l:l.~,333 ............•... 
&,-1, 03.~ •.....•...•..•.• 

I 
l, 22:l, 25.i ' I .i, 396, 800 
•l, 1.51, lS3 SO, H~1 Stil 
l,593, ·!!l7 l•• ......••..... . 

51, 103 i lt2'2, 998 
22 l , OU l I f,0.1, '.!:H 

--
l.21,i,S.i, I 2, il0.369 

3.5, 8-1.5, 703 
20, 0i5,:; 11 

2.'i0, ·118, 1190 
200, •l!il, •106 

11, 6SI, ll.lJ lflll, ·127, ,toil 

172,208 I ............ "' . 
2, 73:J .. _ ............. . 

5,•173,6'.?3 , .............. . 
038, ,J:33 •• • ............ . 

1, ;r,o, 032 
6, ltlti,910 

i·l.5, '.!li 
o:J,871 

~.!, :Jsl 

'.?Si, 1G0 I 
'.?ll, -liO, !172 
2;1, 698, '.?0i 
15, l<>i, 0.58 

-- -

J.l,ll::i0,451 
7.3, ls:3, '.?10 
.......... 
1, 1s.:;, ()-10 

O:H,300 

.1.0:;7.~ I 
211, 180,!l'.?9 
'.?2 I, 7G!l, 1131 
140, [,05, 937 

-- -• -

\"aluc. 

t" 16- 8"" .... , .. ' ' ,.., 

3, 213, ·l!lO 
I.Ofi. t,O -

3,319,050 

20, 33!1, 3;; 

HI, '.?7~, 176 
299. i!G 

5.3M,210 

51, HH, 1>43 

'.?15,G'.?~ 
,JIO 

.r;, 162, ;ro 
1,, 16.), -17:j 

] I 5J(i, 2"-"i 
tl, 03S, .f 18 
1,205, '.?S3 

lli, f,S.~ 
311,301 

[.3'.?, -1!'.? 

25, -181, '.? JG 
z-;, 16i,OCD 
1:1, :l3'.!, (lj.t 

Total cured . ..... t:o .. . .'i6, •103, I 90 j~97, '.!ll!l, '.?32 ! 67,602,038 J 626,327,001 613,:1:!G,2:!7 012, .,as. 500 I~· 080, 11::0 
- • 
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Fresh ...•....... . ..... do .. . 
La.rd ............. ••... do .. . 
Oils-Lard oil ....... gallons. 

Total pork ............... . 

Sausago and sausage meat, 
pounds . ..................... . 

Sausage casmgs •.•........•.••.. 
All other .........•.............. 

Total packing-house products. 

Poultry and game .•.• .•. .•.....•.... 
Quills ........... •. •.. . .••...........• 
Silk waste. (See Fibers, animal). 
Wool. (See Fibers, animal.) 

Total animal matter . . ......••• 

YEGETABLE :MATTER. 

Brcadstutrs. (Sec Grain nnd grain 
products.) 

Broom com .•.........•.•...•... . . . .. 
Cider .... . •.................. gallons. 
Cocoa, ground or prepared, and choco-

late .......................•..... ... 

Coffee: 
Green or raw ........... pounds .. 
Roasted or prepared . . ..... do .. . . 

Total .................... do .. 

Cotton: 
S Isl d fbales .... 

ea an · · · · · •· · · · · • ·1pounds .. 
UPI d {

bales .... 
an · · · · · · · · · • • · · · · · pounds .. 

Linters ......... . .•...•.... do . .. . 

Total ........•........ do ... . 

Flavoring extracts and fruitjuices ... . 
Flowers, cut •. .• . ••...•.•... . ........ 

18,633, 8').,() 1,669,S18 14,946,284 1,291,794 13,444,438 1,261,412 11,467,779 1,143,886 
561,302, 6-13 46, 3-17, 520 610,238,899 47,243,181 741,510,886 60,132,091 627,559,660 57,497,980 

376,826 24--1, 499 260,797 164,409 298,103 180,474 234,730 144,063 
--

........ -... - 105,49:l,165 .. -........... 106,085,977 ............... -. - 130,392,772 ...... ........... . 124,409,626 
.. 

5,562,319 602,528 6,061.508 671,2H 7,926,786 881,686 8,000,973 925,877 
. . . .. . .. . . .. . . .. . 2,353,167 .. .... .............. 2,046,868 ................... 2,572,479 .................. - 3,422,271 
. . . . . . . . . . . . . 2, 062,813 .............. 2 267 3.S9 ................ 2,633,986 ................ 2,708,632 

' ............ 177,441,554 .............. 170,308,231 .... .... ........ 207,673,774 ............ ..... 203,456,136 

··· ·········· 1,009,304 ... ......... .. 897,425 .... ............ 1,307,004 ................. 1,086,618 
••...•....... 23,164 ................. 1,618 ················ 150 .................. . . . . . . . . . . . . . . 

•..•••.••... . 233,034,209 ······· ······· 224,000, 796 ....•...•..... .. 268,804,107 · · ·· ··••9• ••• 4•• 254,798,329 

... ........... 226,179 . ....•...•.... 227,066 .................. 240,164 .•••••••....•... 268,812 
714,476 103,314 394,723 Gl,204 344, 117 53,577 197,514 30,681 

----- --····· · 250,084 .............. . 279,819 ................. 349,107 ................ 376,467 

32,208,497 
405,893 

3,656,943 
ti4,51G 

15,559,235 
550,0i6 

1,966,107 
82,451 

28,346,323 
838, lol 

3,483,238 
117,749 

38,771,906 
2,261,517 

4,692,137 
297,280 

32,614,390 3,721,459 16,109,251 2,048,558 29,184,504 3,600,987 41,033,423 4,989,417 

34,776 } 3,154,376 l ... ,,, ~ 3,365,448 i 42,271 ~ 3,335,022 l ,. .. ,. l ... ,., ... 13,254,404 16,653,124 16,245,924 7,605,804 
5,974,418 }301,656,870 8 295,243 }376,599,566 a7,008,085 397,670,899 a 8,688,296 0479,202,351 3,049, 938,S56 4,288,195,779 a3,617,799,2~6 a 4,510 GU,416 

2G,6C3,146 1,238,018 34,473,17'.! 1,433,925 (b) (b) (b) (b) 

3,089,855,906 372,049,264 4,339,322,077 381,398,039 3,634,045,170 401,005,921 4,518,217,220 481,277,797 

............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .......... · \ 52,490 ··········· ····· 48,491 

. . . -... -..... 5,076 . • . . . • . . • . . • • . 4,522 ••••.••• ••••• •• • 3, 49-0 ................ 2,579 

a Including linters. b Included in "Upland." 

16,374,468 
603, 413,770 

259, 062 

-.. .............. 

8,367,495 
... .......... . .. 
. . . . . . . . . . . . . . . 
............... 

··············· ............... 

····· ·· ········ 

-······ ··••·•• ·· 172,617 

··············· 

35,356,109 
4,301,029 

39,657,138 

12,699,567 l ..... , 
a7,401,538 

a3,804,299,126 
(b) 

3,816,998,693 

..•....•....... 

.....••.••••..• 

1, 551,450 
64,789,748 

169,625 

121,024,224 

969,472 
3,959,384 
2,659,228 

196,187,091 

881,792 
············ 

238,552,154 

26G,C96 
26,401 

403,509 

4,314,020 
474,451 

4,788,471 

~ 3,351,132 

434,437,070 
(b) 

437,788,202 

52,395 
1,784 
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Agricultural exports (domestic) of the r.:nitcd States during the fit•e years ending June SO, 190S-Continuc<l. 

1904. 190.5. 1906. 1007. 1903. 

Article exported. 
Qun.nUty. Value. Quantity. Value. Quo.ntity. Value. QunnUty. Value. Quantity. Value. 

Forest products: 
Bark, an<l e:rtract or, for tanning-

(o) ( <l} (o) ~~~ 4,S73,'.?3i $i5,0S-1 2,32'2,130 $29,!175 3,087,330 t57,515 Barie ................. pounds .. 
Bark, ext.mots of. .............. .............. (a) . . . . . . . . .. . . . . . ..................... 356,8·17 .................... 30.5,008 ................... 2-11,GCS 

Total .......•...•.......... ·············1 $ZH, 783 ................... $552,000 ....................... •!31,031 ............... -1- a:l5,v73 .................... 299,123 

Charcoal ............•••••••...•..•. ·············I 22,646 - ................ 23, 4T..l ..................... 14,727 ................. 7,056 ............... . ~,271 
Mo::;s ..............•................ (a) .. . . . . . .. . .. . . . . . (0) ....................... 37,:201 ........................ 40,~78 .................... 33,742 ............ -....... 

~avr.l stores-
Rosin .........••••.... barrels .. 2,685,108 6,621,870 2,310,275 i I 0C!l, OS-! ? 438 r;s(1 9,S99,0SO 2 I 6(j() I 9f}lj 11,327,001 2,712,i32 11,:!05, 120 ._, ,. > 

T:lr ..................... do .... 16,644 44,!l44 20,291 60,520 lli, 8:.!l 5:.,3U2 161 'TiU Si,215 14,691 53,!lS3 
Turpentine and pitch .•.. do .... 131 li7 32,253 2-1, 971 74,fJ38 14,:i:J2 43 s-1: 19,8:iO 00,563 13,448 40,339 ' ',) 
Turpentine, spin ts or .. gallons •. 17,202,808 0,446,155 15,89·1,813 8,902,101 15,0SJ ,253 10,0'77,2(18 15,864,<>70 10,24 t,88'3 19,632,683 • 10, HO, 151 

-
Total. ....................... . ............... 10, 1·1.5,222 -. -. -.............. 16, Hi0,0-13 .................. 20,075,585 ................ I 21, tiSO, 752 --............. 21,641,599 

\Voorl-
Timber-

Round ..•.................. . .......... --.. 4,4i3,297 -. --.......... 3,040,8~(j ......................... 3,Sf,H, 300 .... ♦ .............. 3,045,lSO ...... -........... 4,337,7fi6 
Hewn ...•...... cubic foet .. 3,788,i40 h'>l, 5.57 3,8.'iti,023 \H:!,054 3,517,040 877, '1S0 ~,Z78, 110 811(), 100 4 I &l.1, 5()1j 1, 3 HI, ·1tl."i 
Sawed •••••.••..••. M foet .. 5.':,8 I ti'JO s, 472, 3s;; 4&!, 41l 7,ZJ4,168 5.52,5·18 J0,1349,310 ti00,865 13,101,178 463,440 l 11 O-tr., ti77 

Total timber ............. . .......... ....... 13,827,200 -........ -....... 11,24.S, UGS .................... 15,303,390 ..................... 17, (i.111, 404 -................. I6,Gil4,9C8 

Lumber-
Boards, deals, and pJonks, ' 

M feet ....•••............ 1,426,784 28,003,355 1,283,406 2·1,·183,2l4 1,344,607 ZS,69:i,823 1,1\23,96-1 3!l, Sil1 13:i2 l,.'i48, 130 35,f,C7,50S 
Joists and s c an t 1 i n g , 

41,300 I M feet ..••..••.....•...•.. 60,119 8~r. O()? 704,305 29,119 501,711 34,8.'il 752, 152 27,332 6St, 718 ,,1, .,, 
Sh1ngles •...........••. :M •• 28,484 b2,37i 2,1, :;45 I 1>9,25l 20,272 73,ll3o 18, 25ti 53,ZUI 20,·183 75,535 - -
Shooks-

Box .........•.....•••• . . .. . . . . . . . -.. 809,802 •••• ♦ ♦ • - •• - •• - A25,H5 .............. -. 954,208 ................ 1139,724 ............... ~58, 127 
Other •....... number .. o33,182 7\15,595 872,192 1,278,9i2 l ,000,253 1, 62·1, 541) 803,346 1, 109,bDS 900,812 1,71tl,190 

Tot.al shookl! ......... . . . . . . . . . . . . -I 1,665,397 ............. · I 2,104,117 J ................ 2,478,817 ..... ........... 2,349,3191-·············· 2,0741:H7 
. 

Staves nnrJ h<:adlng- I 
Ileadlng .•............. 

• • • • • • • • • • • • " I 
170,874 . -............ 148,(),12 •••••••••• ♦ .... - • 201,219 ................. l67,f-,t;3 ............... 170,430 

St.aves .•..... number .. 47,420,0'..ls I 4,032,344 48 28U 285 3,GJ3,G35 57,586,378 4,009,877 51, 120,)71 5, 127,1122 61,690,049 0,0W,Gtl0 I - I 
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Total s t a v e s n n d 
heading .•.......... 

Othor ..................... . 

Total lumber ...•.... 

Total wood ......... . 

,vood alcohol. ......... proof galls .• 
\Vood pulp ..............• pounds .. 

Total forest produot.s . .. ....... . .• 

Fruits: 
Fresh or dried-

Ap ples, dried . . . ...... pounds .. 
Apples, fresh .......... carrels .. 
Apricots, dried •...... pounds .. 
Oranges ................ boxes .. 
Peaches, dried . .....•. pounds .. 
Pears, fresh .••••....••...•..•.. 
Prunes . ............... pounds .. 
Raisins .................. do ... . 
0 ther ......................... . 

Totnl fresh or dried ...•....... 

Preserved-
Canned .........•.............. 
Other ..............•..•. •... .. • 

Total preserved ••. . .......... 

Total fruits .................. . 

Ginseng ....................... pounds .. 
Glucose and grape sugar: 

Glucose .......... ... .•....... do ... . 
Grape sugar .................. do ... . 

Grain and grain products: 
Groin-

Barley .•.............. bushels .. 
D uckw heat ...•.•.....•.. do .. . 
Com (maize) .••.•.•....•• do ... . 
Oats ••••••.••••.•....•... do ... . 

-----

.. -... -. -- -.. 4,203,218 

-..... -. -. --. 3,190,087 

..... -.. -.. ---.. 38,620,090 

. . . ----... -.. - 52,447,305 

1,194,466 
30,230,820 

585,359 
593,474 

.............. 70,085,789 

48,301, G65 2,791,421 
2,018, 2G2 5,446,473 
7,205,686 608,511 

t> 730,593 
a) ~~~ .................. 

73,146,214 3,410,497 
4, ()?.(), 418 281,402 

............... -.... 4,317,910 

.. -.... -........... 17,595,807 
-

.. . . . . . .. .. .. . -. - 2,637,002 

. . . . --....... 115,490 

. . . . . . -... -. - 2,752,492 

·············120,348,299 

131, 88'.l 851,820 

}152,768, 716 2,949,545 

10,881,627 6,292,914 
31,006 19,827 

55,858,965 30,071,334 
1.153. 714 475.362 

................... -

- -. -.... -. -. - . 

. -.... -.... --... 

..... -... -. -... -

1,097,451 
23,703,906 

. -... -......... 

39,272,890 
1,499,942 
6,854,154 

t' a~ 
............... -... 

54,093,849 
7,054,824 

................ 

..... - ....... -.. 

-.. -. -... ---.. 
... . --... -.... 
-.... -.. -----. 
- --... -... - ... 

146,576 

175,250,580 

10,661,655 
316,399 

88,807,223 
li.479.308 

3,761,077 ................ 1 4,901,09G 

3,068,116 ................ , 3,317,164 

34,190,679 .. -.... -- .. -... -. - 39,968,246 

45,439,347 ...... -.. --... -. 55,2Gt,042 

603,385 
473,585 

' 

780,222 
29,482,434 

466, 467 
687,878 

63,199,348 ................... 76,975,431 

2,208, 414 27,852,831 2,044,820 
3,859,375 1,208,{)89 3,751,375 

000, 777 13( 760,281 l,3]5,422 
9.29, 151 a) 1,110,993 

~~j 1,181,649 110,407 
.................... 031, 97?. 

2,455, 05G 24,809,744 1,410,530 
372,087 4,528,502 305, 768 

2,253,038 . . . . .. .. . . . -.... -.. 1,727,943 

12,684,498 ........ -........ -..... 12,419,336 

2,541, 02!'i .. ---..... -.... - 2,348,064 
71,868 .. --............ 89,872 

2,612,898 . --. ---. -------. 2,437,936 

15,297,391 ... -.. -...... --. 14,857,272 

1,009,849 160,949 1,175,844 

3,206,794 189,656,011 3,489,192 

11 
!9 
>6 

, ,,u-,~, ,, 8 

a Not stated, 

-. -.. -. -... -. -.. - 5,285 075 
-

... --. -.. -.. -.. - 3,678,452 

... -... -. -... --.... 51,879,611 

. -. ---. -. -.. -.... - 69,516,075 

2,150,311 
25,079,940 

862,810 
498,552 

................... - 92,948,705 

45,697,048 3,166,946 
1,539,267 4,652,966 
2( 760,432 336,812 

a) 1, 25J, 104 
1,757,650 186,043 

.. ... ... -..... -.... 675,944 
44,400,104 2,400,960 
9,128,827 599,398 

-............ .. ... 2,246,384 
-

.................. 15,520,557 

-............... 1,581,047 
-............... 104,063 

---...... -.. -.. - 1,685,710 

--.. -........... 17,206,267 

117,690 813,023 

151,629,441 3,017,527 

4,556,295 
128,837 

IV.I. "21 

44,261,816 
1.670,881 

.. -.. --. --.. -... 

..... -.. -. - .. -.. -. 

. --..... -. ----.. 

...... -... --....... 
1,068,C30 

23,845,732 

....... -.......... 

24,237,873 
1,040,545 
1,224,602 

654,251 
1,148,598 

... -............. 
:i-8, 148,450 
5,684,541 

....... -............ 

.... -................... 

.... . -. --...... 

. . . . . . . . . . . . . . . 
-...... -... -... 
-. ----. ------. -

154,180 

{ 98,608,192 
81,078,642 

4,349,078 
116, l 'Z7 

52,445,800 
1.168.622 

6,193,120 
-

5,210,254 

50,349,052 

67,IX3,9CO 

819,753 
519,626 

90,362,073 

1,946,810 
3,660,854 

2]9,467 
1,577,6Gl 

144,318 
288,918 

1,642,114 
427,583 

2,360,360 

12, 278,085 

1,549, 82G 
137,929 

1,687,755 

13,965,840 

1,111,994 

1,898,652 
641,988 
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Agricultural exports (domestic) of the T::niled States during tlw fil'e years ending June SO, 1908-Continued. 

1904 • 1905. 19013. 190i. 1908. 

.Article exported. 
Q\11\Dtlty. Value. Quantity. Value. Quantity. Value. Qo1UJtl!y. ''ulue. Qunntity. 

Grain and grain Eiroducts-Cont1nued. 
Grain-Cont ued. 

R,e .......... , ....... bushels .. 765,108 S4-I0,9SO l. 423 $1, l?l 1, ~.i, 5'.!8 S005,3S0 7-19, 4:;s $,'-0'.!, 011\ 2,419, !l5R 
\\'beat ................... do .... 44,230,169 35,8.50,316 4,394,40.? 3, oos, 5,!l 34, Oi3, '.!91 28, 7,'i i, 517 76,569,423 60, 21 ·1, 38S 100, 3i 1,057 

Total grain ............ do .... 112, 9'.:0, 589 73,150,735 109,660,410 ! 59. 235, 168 219,798,284 1l 7. 01;2, 001 l i"3, 071, 6'l9 111, 3'.H, 233 160,860,642 

Grain products-
Bran, middlings, and mill feed, 

116, !117 tons ......... . ................ 19,193 3611, '.!13 36,'.!93 722,582 99,418 2,0.5'.!,28-3 92,67S '.!, 115,848 

Breadstuff preparations-
13, os2, 014 I Bread and biscuit.pounds .. 12,071,261 63.i, 133 11,887,843 61.'.i, 909 ll,1<"13,643 (',f,0,252 ll,W>,745 600,0.?5 

Other ....... . .............. ........... -- 2,172,571 . ... . . . . . . . . . . - .. 2,0(l~,790 .............. -. 2,20~,58.5 ................ 1, !H2,238 -.............. 

Total breadstuft prepara.--
tions ................... ..... -.... -. - 2,807,704 ................... 2, ilO, 699 \ .•...•.•...•.... 2, 8GS,S.17 .. -....... -...... 2,635.~63 ................... 

Distillers' and brewers' grains 
and malt sprouts ....... t-Ons .. .56,038 1,062,336 75,5411 1, 48.'i, r,71 102,683 1,037, 31.5 84,581 1,617,850 f..5, 682 

:llal t .•.•.......•..•... bushels .. 438,580 3!5,6i6 487,I;:;s 342,851 &l, 5.:3 .'i98, 4.53 41 ·1, 515 2i8,448 224, !l~ll 

:lleal and flour-
Corn meal .. • ...... barrels .. 590,774 1,691,669 371, /j(,5 1, 113, ~5 5-13, 794 1, {123, 3')7 766,880 2,313, -110 C.5-l, 515 
Oatmeal .......... pounds .. 14,526, 4i7 463,0G2 52, 4i!l, 9 li 1, 123, 7'12 37, 9i2, 90'.i 918, OS.'"< 42 ~01 ..,.- 1 1 ,., J(''> :?4,4~4. 100 ' ( . '_.1, ' ,.._ J 1 ... 

Rye ftour .......... barrels .. 3,lf,O 11. 302 4. 1::1 Hl, G!S 5,~ 20, Ol!l 3,3i7 10, t-79 4, 10.5 
"\Vheat llour .. ........ do .... lG,999,432 c.s, 89-l, ~ s.~u,335 40,176,13<i 13,919,046 59,106,869 15,5S4,6ti7 62, 175, 397 13,927,247 

Total meal and flour ..... . ... --.......... i1, OuO, •Wl . . . .. . .. . . . . . . 42, 732, 7!)t 1 ................ Cl, liO~. 3i3 ................ ('.:;, 621, S 18 ........... -..... 
I -

ldl other .... . .................. . --........ - - 601, 5_ L . .. . . . . . . .. .. -I 815, 000 I- ............... 850, ~IQ 1-- .............. i32,6W --... -.......... 
Total grain products ..•...... . ............ 76, 21,5, 31!) .................. 4'l, s-10: 5!11 I ................ ill, 00.5, 35-'3 .................. 73,004,917 .................. 

Total grain and grain prod• 
ucts ........... .............. ................ 149, 366, 054 ................ 10s, o;.,;, 101 .................... 187, oi;;, 35•l ................... 18·1, 30!1, 150 ................... 

G ras.se.s., drie<l . .. . . . ...... . ................... . ................. 8,762 ................. 11, 138 ...................... fl, 6/J!i ................... 11, li70 .................. 
Tiay ......... .. ................... tons .. no, 7:io 1 05> -o· 00, b.Si 1, 08'\. ii(),, 70,172 l, llK, 307 r,s, C.02 976, '2P.7 77,281 , -, I ,1 

Hops ......................... pounds .. 10,985,9&8 2, 111\, 180 14, t--58, 6 t.! •l, 4~. 6lltl J3,02ti,004 :J, 1:!5, SI:! Hl,!!09, ~1-l 3,531,072 2".!,!'120, 480 

Lard <'om pounds. 
products.) 

(See Meat and meat I 

Value. 

$_'>,1S4,335 
99, 'i3li, 767 

130,788,034 

3.004,17i 

766,170 
1, Sl>S, !)15 

'> ll ,., 0-"5 -, )t}..-, . 

1,4'.?4,lii7 
:201, 55 t 

2, 05.1, 447 
705, S,:,3 
10,r,21 

64,1,0,SOS 

60, !l-16, 3::o 

1, 4-15, 28'.) 

75, Oi 4, 10'"< 

215, 4(\2, 142 

1,206 
1, 4f>-1, 010 
2, !lO:l, lv7 

-:r 
0) 
00 

~ 
t:.1 

~ 
b:1 
0 
0 
~ 

0 
t:; 

1-3 
t:1 
t;;i 

t:::, 
t;:rj 

~ 
1-3 
~ 
t,-j 

~ 
1-3 

0 
l'lj 

► (;'} 
!::.; 
H 
0 

? 
1-3 
q 
~ 
t;:rj 
• 



I 
-..J 
C1l 
0) 
Ci.) 

~ 
tn 
11<1 

..... 
co 

r 
co 

Liquors, alcoholic: 
Distilled spirits

Alcobol, including cologne 
spirits ......... proor gallons . 

Ilraody ................. do .. . 
Rum .........•.. . . . .... do .. . 

Whisky-
Bourbon •.••........ do .. . 
Rye ................. do .. . 

Total whisky ...... do ... . 

Other ................... do .... , 

Total distilled spirits ... do ... . 

Malt liquors-
U nbottled ............ gallons .. 
Bottled ......... dozen quarts .. 

•rota! malt liquors .......... . 

Wines
Unbottled •..•........ gallons .. 
Bottled . ...•.... dozen quarts .. 

Total wines ...•........•..... 

Total alcoholic liquors ....... . 

Malt. (See Grain and graln products.) 
Malt liquors. (See Liquors, alcoholic.) 
Malt sprouts. (See Grain and grain 

products.) 
Nursery stock ........................ . 

Nuts: 
Peanuts .................. pounds .. 
Other ............................. . 

Total nuts ...................... . 

Oil cake and oil-cako meal: 
Corn ...................... pounds .. 
Cottonseed .................. do ... . 
Flaxseed, or linseed ......... do ... . 

Total ..•.................•....... 

587,549 
70,193 

757,227 

231,540 
127,535 

359, 075 

47,402 

1,821.446 

382,346 
540,301 

. -. -. -- . --.... 

896, 643 
6, 066 

-- . -.. -. --.. -
.... ---..... -. -

... -..... --. -

(a) 
... -.. -...... -..... 

-.......... ----. -

14,014,885 
820,349,073 
668,868,722 

1,503,232,680 
' 

112,299 1,081,871 223,664 501,665 
44,111 21,171 18,217 5,145 

994,959 911,371 1,175,837 701,423 

254,693 212, 001 246,115 183,621 
217,551 106,893 207,606 109,522 

472,244 318,894 453,721 293,143 

67, 854 1 83,771 97,328 40,089 

1,691, 467 1 2, 417,078 1,968,767 1,544,465 

84,687 354,097 80, 436 256,575 
769,432 626,400 932,372 727,731 

854,119 - .. -. ------...... 1,012,808 --------. -.. -. - . 

403,557 839,386 355,215 789,526 
33,136 5,800 28,242 5,596 

436,603 . . . . . . . . . . . . . . 383,457 ·······---------

2,982,279 .............. ! 3,365,032 ----------·-···· 

287,880 -. --.. ---... -. 219,223 .. - . - ....... - .. - .. -... 

t> (a) ~~~ 7,180,163 
a) --.... --. -....... - . .. ----- .. -...... --- . 

330, 366 -. ----....... - .. - 309,195 ----------------

169,921 24,171,127 278,526 48,420,942 
9,134,088 1,251,907, 996 13,8)7,178 1,110,834,678 
7,765,169 618, 498, 525 7,600,907 758,916,364 

17,069, 178 11,894,577, 648 21 I 776, 611 1,918,171,964 

a Not stated. 

103,833 428,107 70,814 
8,553 14,172 22,496 

877,922 914,074 1,191,418 

245,264 190,067 253,222 
207,783 134,110 252,918 

453,047 324,177 506,140 

81,870 19,779 36,880 

1,525,225 1,700,309 1,827,757 
. 

57,192 356,788 87,114 
1,059,584 743,163 1,128,226 

1,116,776 -.... -........ -.. 1,215,340 

326,335 560,147 251,353 
25,215 4,404 20,128 

351,550 --. ---.. ---- ... -. 271,481 

2,993,551 . ------...... - -... -- 3,314,578 

242, 056 ................ - .. -.... -- 225,339 

275,927 6,386,012 278,236 
140,959 ·······-·--·-·-· 103,029 

416,886 ......... -..... -...... -- 382,165 

605,346 56,808,972 677,156 
13,073,100 1,340,967,136 17,062,594 
10,313,118 665,936,164 8,676,877 

23,991,564 2,063,712,272 26,415,627 
' 

235,752 
2,750 

938,331 

129,258 
172,755 

302,013 

28, 3!>1 

1,507,237 

272,949 
643,230 

. --.. --.. -. --.... 

438,676 
6,273 

--------------· 

--·-----·--·---

.................... -... 

5,503,685 
.......................... 

--------------· 
66,127,704 

929,287,467 
696,135,362 

1, 691,550, 533 

53,793 
4,900 

1,232,179 

160,914 
320,935 

481,849 

43,5-06 

1,816,287 

55,965 
964,207 

1,020,172 

195,160 
30,830 

225,990 

3,062,449 

247,844 

283,819 
89,205 

373,024 

801,787 
11,889,415 
9,175,559 

21,866,7Gl 
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Agricultural exports (domr,stic) of the United States during the fii·e yrars ending June 30, 1908-Continued. 

19().J. 190S. 1900. lHOi. I l\")O..!;. 

' 
Article exported. . 1-----.......,..---- I , · 

Quantity. YuJue. Quantity. Vruue. Qun.ntHy. Value. QuontHy. \'nlue. Qnantit)'. \':Hue. 

Olis, vegetable: 
Fixctl or expressed- I 

Coto., ................ gRllons.. 3,2'.!'.!,8i5 $9!18,613 3,105,917 S~!l0.93'i 3,83.'3,'.!.'il st,172.200 3,0·11,'.!C.!l $l,OS3,9'l9 I' 3,f,;i!l,330 fl,•till,120 
Cottoose1.-d .............. do .... 29,013,743 10,717,280 51,635.S-'30 lli,12:,,li(l'.l 43,7tl3.i>Hl 13,lli:l,:JiO <tl.8~.:!()4 17,0il,403 4l,01!l,ll91 J7,22h,-wl 
Llnseecl ................. do.... 336,419 117, 7'.!l '.!b'.!, l!)S 12:;, 354 31'.!, 7(iti 1/lO, 3!1i, 4~0, '.!OS 20;1, 7 l'.! 307, SS3 l 'i'2. O.CtJ 
Other....................................... l's0,451 .............. 139.219 .............. '..!14.!!ti7 ................ 4:'IO.Oli[J ·............... 2~_,,0i)J 

1-----1-----t------'-----1------l•------i------------------·I-----
Totaiflxed0rexpressed ................... 112,053,065 .............. 1 lli,2~1,3l_2 .............. lii,3.J0.2:)K •···:·· .. •·· ... ~1 18,iO:l,!!_•:_··"''_·'•·--·· J0,001,frl7 

Volatill', or essential- l' I 
J>cppermint .......... pounds.. 42,939 124,728 30.953 13.i,Ot:O 71,151 206,2111 J.li,i~.! 499,0f2 l 1-11,GJi 357,5,;5 
Otbe.r.......................... ............. 440.,>&! .............. 21.~.860 .............. •l.",'.l,5:ti ................ 258,4:.!:l , ............... , 211.,it~'i 

Total volnlllc, orcssentlal.... ............. 5h5.316 ··············I 350,9'.?0 !.............. 6G.3, 793 j ................ ~ ~·-:'.:J········ ....... [ Si2,:i2~ 

Total Yeget.oble oils.. .. .. . . . . . . . .. . . . . . .. . 12, tits. 3131 .............. I 1 o, t>:I'.!, 23'.! I.............. 1:., OOG, 03 L L ............... I 19,r,.~o.r,1-1 ............... I J!l, t!J.l, {lli7 
Rice, rice tneal, eto.: =- - - -

Rice·~ ................... pounds.. 2,380, -ua 88, 4115 74,806, Ow 2, 25.J, 4-46 3,909, 72:'? 138,853 2, 4--13, 008 84,681 2, rn;;, 947 8i, 087 
Rice bran, meal, lltld poll.lib, - -

pounds.......................... 2G, 741, 34,; 200,203 38, Hu, i9i1 2t;o, S!Jl 34, li2, 3.'31 2.;:;, 21i.'i 2i, 731,303 2:,!l. ,i21 211, 24", .jti.'I 2;111, Oj'{) 
Rit-e hulls.......................................................................................... 101. ,54 ........... ~.... ll:l.Oil ..... . .. .. . ... l,,ll,011 

Tot.al. ................ pounds .. 29,121.7fl3 I 2'1'!,72'11113.28'.1,760 j 2,;;21,J.17 ........... ..:.:.:. 4!l~1 i,,2 ................ 4;;,2;:1 (............... 473,71\S 

RootoePr ............... dozenquarts.. •156 41i5 332 35"' 3,276 3,IH5 .... 1,750 1,S·tt\ I aJO 4H 
Rool,;, hP.Tbs, anu Larks, n. e. s......... . . .. •• .. .. .•• 21\fi,~0!) . .. . . .. . . . . . . . 33!1,0i;.l ...••...• ·•·., 3H 1,411 • . . .. .. ••. . . ... . ,11:1, 7!ln .. .. •. . . • • . .. . . 4:15,UH 
Seeds: . - -

Cotton ................... pound».. 12,~5!1,iM 1·11,174 21,101,129 235,S3:3 2:l,717,326 21'1!1,3.10 17,f\28,lll 209,-1!13 2t;,,t7S,4i3 353,213 
Flo.."tSeed,orllnseed ....... uwbels.. 75,,:H!l ~0,tl6R 1,3:'8 1.7:!'< 5,{l':>8,fiHI i,•1\l;i,T4S 6, ':i:1il,3l0 7,!r;,o,;Jf:\ 4,2'i'i,3l:l o,i'.!l.3:17 
Grass seed- - - ~-

Cl_o"er ................ pounds.. 11,410,fll~ 600,1126 10,G5i,3C5 1,111,015 2,2flfi,7HO 21.7,2118 3!!lS0,79!l 420,10·1 a,li47,747 r,i!l,l!Y.1 
T1mothy ................ . do.... l'..!,tl72,H7U 1'30,!H6 16,Hl.269 fiKl,lil'< ll,2·l7,0.~0 :t~,·lr,1 IS,lilG,8:H ~13,22·1 25,5W,l:H l,:!•l'i,91i0 
0 ther · · · · · · · · . . . . . .. . . . . . . . . . . . .. .........•. , 2!1[1, (\4(1 .. . . .. • .. • . • . • 303, 91!!) • • • . . . . • • • • .. . 21 i, !>Uj . . • . . .. • . • .. . . . • 39,, -ltl3 . . . . . • . • • . . • . • . 495, 245 

Tot.algrassseeu ........................... j l,3~1,221 .............. 2,002,022 .............. 870,707 ................ J,r.:J0,8'.!t ......... . ..... 2,az-2 140,1 

_.\llolher.seeds .................................. 2;0~2ti:? .............. =;17,ns-t- .............. 277,877 : .......... :~.~~-i---2©~~: ............. ~ 2so,i:14 
Tot11l seeds.................................... 2,;;S.'1,32/i- ........ ..•••• 2,M,7,747 ....... . .. ..•• 1,,012,on2 ................ l1;.uo1,noo .-...... ... =: R,1\8!!,0SS 

- .- - ---- ---- . ---~f~[Ji . .-;dl.alilled: · ·(·s~; · Llq·~~;.:;-;;1~;;: ............. 2s,!i21 .......... = a-.?,a12 .~ ........ ~ oo,n7o ................ j w,111 ~ •. ~.. .... -1a,s81 
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Starch ........................ pounds.. 5i, 186, 730 I 1,340,282 61,450,444 I 
Straw ............................................... 4,607 ........... .... -.. 

1 ~ 

. 
Sugar, molasses, o.nd slrup: 

3,819,139 592,283 4,384,863 591,87() Molasses ................... gt,llons .. 
S1rup ........................ do .... 12,901,957 1,846,563 13,337,423 2,076,200 
Sugar-

113,977 3,427 25,090 ll69 Raw ......... .. ....... pounds .. 
Refined ..•............... do .... 16,304,560 628,616 18,322,978 745,631) 

Total sugar ............ do .... 15,418,537 632,043 18,348,077 746,608 

Toto! sugar, molasses, and 
slrup .......... ............. . ... - .. -.......... 2,970,894 .................... -. 3,414,687 

Teo.zels ................................. .. .................... 23,459 .. -............... 6,929 
Tobacco: 

Lear. ..................... pounds .. 
Stems and trimmings ........ do .... 

305,382,128 
6,i>89,703 

29,464,732 
176,080 

328,232,000 
6,070,082 

29,644,547 
156,269 

Total. ..................... do .... 311,971,831 29,640,812 334,302,091 20,800,816 
Vegetables: 

Fresb or dried-
Beans and pease ...... bushels .. 248,805 546,479 330,321 730,922 
Onions .................. do .... 144,764 116,104 234,048 209,938 
PotaLoes •..•.........•.•. do .... 484,042 436,135 1,103,270 750,210 

Total fresh or dried .... do .... 877,611 1, 0913, 718 1,727,639 1,691,070 
Prepared or preserved-

Canned ........................ -..... --. -.... 719,680 ....... -. -... -.. - 680,048 
0 ther ........ .... .............. . . - ... ---... --. 785,076 ---.......... - 929,742 

Total prepared or preserved .. . .. -... -- -.. -. 1,504,656 .. -.. -.......... 1,609,790 

Total vegetables .... .. ........ . -............. 2,603,374 ..... -............. 3,200,860 

Vinegar ................. ...... go.lions .. 132,450 19,192 111,994 17,158 
,vines. (S,e Liquors, alcoholic.) 
Yeast .................................. ··-· ---·----- 18,772 .. .. -.. -.... ... 21,215 

Total vegetable matter, including 
fore.st products ................... .... -........ 696,211,844 . -..... -...... 666,103,329 

Total vegetable matter, excluding 
forest products ................... . . --..... --... 626,126,055 . . -. -----... --. 602,903, 981 

Total agricultural exports, lnclud-
.............. 1800, 104,125 Ing forest products........ . ..... .. - .. -.... ... . 920,246,053 

Total agricultural exports, exclud-
.............. )826,004, 777 Ing forest products ............... . . .. . ... . . . --.... 859,160,264 

4 bti 1 0/'J18Sl 
- ............ -..... 

10,205,885 
12,336,646 

276,556 
21,899,290 

22,175,846 

................ - .. 

- ............. ♦ • 

302,333,075 
9,894,127 

312,227,202 

447,474 
205,102 

1,000,826 

1,652,902 

. -.. -. -... -... 

..... -.... -.... 
-. -........... 
- ......... - ..... ♦ •• 

92,027 

......... -... -

-....... -. -.... 
. . . . . . . -...... 

-.. -... -...... - - . 

- ............... 

J7 01, 
.1 

l, 
u -......... 

1,490, 71 334,580 12, 5 48,125,851 1,142,054 

97i,097 
1,975,866 

3,193,322 
J4,1151bl0 

297,403 
2,050,964 

3,320,419 
13,181,005 

425,757 
1,961,070 

7,797 SS,587 1,812 13,285 523 
823,221 21,179,016 820,350 25,497,358 Oi3,fi61 

831,018 21,237,603 831,1621 25,510,643 974,184 

3,783,971 1 ................ 3,179,619 ....................... 3,361,611 -
6,012 1 ................ s50 I ............... 2,066 

28,602,452 
205,915 

331,548,309 
9,194,555 

33,193,881 
183,517 

323,033,034 
7,779,624 

34,342,203 
384,864 

28,sos, 367 I 340,742,864 33,377,398 330,812,668 34,727,157 

960,710 435,490 932,264 306,930 708,201 
182,0flO 257,747 217,582 174,820 184,166 
743,993 1,530,461 1,278,034 1,203,894 1,077,612 

1,886, 763 2,223,698 2,427,880 1,685,653 1,969,079 

668,739 - . -. - ... --.... -- - 598,628 .... -..... -. --. 621,987 
1,021,626 --. -.... -... -... 981,325 --.... ---..... - - .. 1,303,328 

1,680,364 -... ---. --....... 1,579,953 ··-···········-· 1,925,315 

3,567,127 - -..................... 4,007,833 ......... - ..... - ... 3,895,294 

16,266 81,752 13,274 109,263 15,841 

23,009 -. -.... ., ...... -- 38,465 .. -. --........... 37,658 --- --
784,218,428 --...... -....... 892,555,792 ...... --.. -.... 860,206,323 

707,242,997 . . . • . . . . . . . . . . . . 799,607, 087 ............... . 778,844,250 

l, 053, 022, 535 -·-···········-- 1,147,354,121 ··---···--····· 1,107,768,477 

976,047,104 -....... - .. -. -.... 1,054,405,416 . -. -... -... -.. - . 1,017,396,404 
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Foreign trade of the United States in agricultural products, 1851-1908. 

[Compiled from reports of Foreign Commerce and Navigation of the United States. All values are in gold.} 

Agricultural exports. Agricultural imports. 

Domestic. 
Excess of 
domestic 

Year ending June 30- exports(+) 
Percent- or of net 

Percent- Foreign. Total. age o! all imports ( - (' 
Total. age of all imports. agricul tura . 

domestic 
exports. 

Dollars. P er cent. Dollars. Dollars. Per cent. Dollars. 
1851 ... .•.. ................ HG, 717,431 82.1 5,084,886 60,513,449 28. 7 + 91,288,868 
1852 ....................... 125,183,749 80.8 5,897,138 61,747,933 29. 8 + 69,332,954 
1853 ........ ............... 155,461,445 81. 9 6,820,517 71,499,465 27.1 + 90, 782, 497 
1854 ....................... 172,320,260 80.0 11,528,791 71,720,047 24.1 +112,129,004 
1855 ....................... 149,101,277 77. 4 9,601,059 76,431,625 29.6 + 82, 2i0, 711 
1856 ....................... 222,409,001 83.5 6,451,870 . 88, 0(i7, 038 28. 7 + 139, 893, 833 
1857 ........ ............... 232,180,205 83. 2 8,182,890 119,008,048 34. 2 + 121,355,047 
1858 ....................... 205,853,748 81. 9 13,739,733 94,309,357 35. 8 + 125,284, 124 
1859 ... .................... 226,135,020 81. 2 9,054,220 116,914,932 35.3 + 118,274,308 
1860 ............. ......... - 260,280,403 82. 3 10,577,008 129,698,243 36. 7 +141, 159,168 
1861. ...................... 154,094,839 75.2 9,315,314 113,210,467 39. 1 + 50,199,686 
1862 .... ................... 140,463,928 78.2 5,569,056 91,199,895 48. 2 + 5-4, 833,089 
1863 ....................... 137,512,273 73.9 8,162,395 102,845,902 42.3 + 42,828, 766 
1864 ....................... 102,794,359 71. 6 9,037,218 138, 124, 540 43.6 - 26, 292, 963 
1865 ....................... 84,886,860 62. 0 17,876, OZ8 113, 969, 772 47. 7 - 11,200, 684 
1866 ...................... - 278,670,278 82. 6 5,793,649 164,801,739 37.9 + 119, 662,188 
1867 •...................... 21-1,258,245 76. 6 9,244,181 141,622,826 35.8 + 81, 6,9, 600 
1868 ....................... 206,979,580 76.8 6,709,785 157,638,217 -1-1. l + 56,051,148 
1869 ....................... 205,330,174 74. 6 7,067,011 185,348,661 4-1. ~ + 27,048,524 
1870 .. .....•............... 296,962,357 78.9 10,667,193 191,605,552 4-1. 0 + 116,023, 998 
1871 ....................... 330,034,934 77.0 9,002,337 222,700,936 42. 8 + 116,336,335 
1872 ....................... 332,936,080 77. 7 9,205,158 2i4,146,298 43.8 + 67,994,940 
1873 ............ : . ......... 396,240,107 78. 5 9,574,000 277,604,621 43.2 + 128, 209, 486 
187 4 ....................... 453,862,070 79. 7 9,629,988 267,414,990 47.1 + 196, 0,7, 068 
1875 ....................... 389,.J09,703 78. 0 7,406,702 261,618,732 49.1 + 135,197, 6i3 
1876 . ............. • ........ 410,884,027 78. 2 8,450,386 23-1, 993, 22( 5J.0 + 184, 3-fl. 189 
1877 ....................... 435,354,451 73.8 7,296,110 249,281,945 55. 2 +193,368,616 
1878 ....................... 531,637,041 78.1 9,419,767 236,237,491 5-t. 1 +304, 819,317 
1879 ....................... 557,321,801 79.8 8,079,701 233,618,046 52. 4 +331, 783, -lo6 
1880 ..•.................... 694,315,497 84. 3 7,173,664 314,495,744 47. 1 +386, 993,417 
1881. ...................... 738,123,799 83.5 11,189,658 298,355,540 46. 4 +450, 957,917 
1882 ....... ................ 557,620,540 76. 0 9,857,878 330,348,101 45.6 +237, 130,317 
1883 ....................... 626,426,608 77.9 11,282,895 325,550,125 45.0 + 312, 159, 3;s 
1884 ....................... 5i7, 952,579 75. 6 8,749,894 319,269,042 47.8 + 237, 433, 431 
1885 ..... .............. - ... 554,051,145 76. 2 9,077,454 277,340,305 48.0 + 285, 788, 294 
1886 .. ..................... 501,313,738 75.3 7,734,192 306,011,269 48. 2 + 203, 036, 661 
1887 ...................... . 536,938,387 76. 4 7,965,572 325,652,754 47. 0 +219, 251,205 
1888 ...................... . 505,402,327 73. 9 7,031,986 339,199,344 46. 9 + 173,234,969 
1880 ...................... . 536,828,565 73.5 6,895,482 365,586,061 49. 1 + 178, 137, 986 
1890 ......... ........•..... 634,855,869 75.1 6,908,820 384,100,435 48. 7 +257,664,254 
1891 ...................... . 652,407,931 74. 8 6,109,781 420,211,949 49. 7 +238, 305, 703 
1892 ....................... 803,122,045 79.1 6,638,755 436,697,057 52.8 + 373,063, ; 43 
1803 ............ - - - . - - - - - - - 621,201, 671 74. 8 7,155,979 425,657,448 49. 1 +202, 700,202 
1894 ....................... 636,633,747 73. 2 9,586,876 365,160,319 55.8 +281, 000, 304 
1895 ................•...... 558, 385, 861 70.4 7,934,115 373,115,985 51.0 + 193,203, 991 
1896 ....................... 574,398,264 66.5 10,916,730 391,029,407 50.1 +194,285,587 
1897 ....................... 689,755,193 66. 8 9,707,782 400,871,468 52.4 +298, 591,507 
1898 ....................... 859,018,946 71. 0 10,409,348 314,291,796 51. 0 +555, 136,498 
1899 ..... .. ................ 792,811, 733 65. 9 12,134,268 355,514,881 51. 0 +449, 431,120 
1900 ....................... 844,616,530 61.6 11,263,253 420,139,288 49. 4 + 435,740, 495 
1901. ........•.•........... 951,628,331 65. 2 11,293,045 391, 93} I 051 47.6 +570, 990,325 
1902 ....................... 857,113,533 63. 2 10,308,306 413,744,557 45. 8 +453,67i,282 
1903 ....................... 878,480,557 63.1 13,505,343 456, 199, 325 44.. 5 + 435, 786,575 
190-l ....................... 859,160, 264 59. 9 12,625, 0'26 461,434,851 46. 6 +·HO, 350,439 
1905 ....................... 826,904,777 55. 4 12,316,525 553,851,214 49. 6 +285, 3i0. OS8 
1906 .. .... ................. 976, 0<17, 104 56. 8 10,856,259 554,175,242 45.2 + 432, i28, 121 
1907 ....................... 1, 054,405,416 56. 9 11,613,519 626,836,808 43. 7 +439, 182, 127 
190S .............. · ......... 1,017,396,404 55.4 10,298,514 539,690,121 45.2 +4SS,004, 797 

AYerage: 
7,786,478 + 89,160,806 1851-1855 ..... ......... l 49,756,832 80. 4 68,382,504 27. 6 

1856-1860 .............. 229,371, 6l5 82. 4 9,601, 144 109,779,524 34. 2 + 129, 193, 29,5 
1861-1865 .............. 123,950,452 72.8 9,992,002 111,870, 115 43.8 + 22, 072, 339 
1866-1870 .............. 2·10, 440, 127 78.1 7,896,364 168,203,399 41. 2 + 80,133,092 
1871-1875 .............. 380,496,579 78. 3 8,963,637 260,697,115 45. 1 + 128, 763, 101 
1S76-J 880 .............. 525,902,563 79. 2 8,083,926 253, i25,290 51. 5 +280,261, 199 
1881- 1885 .............. 604,834,934 78.1 10,031,556 310,172,623 46. 5 +304, 693,867 
l SSG-1890 .............. M3,067,777 74. 8 7,307,210 344,109,973 48. 0 +206,265,014 
1891- 1895 .............. 654,350,251 74. 7 7,485,101 404,168,552 51. 5 +257, 666,800 
1896-1900 .............. 752,120,133 66. 2 10,886,276 376,369,368 50. 8 + 386,637,041 
1901- 1905 .............. 87-l, 657,492 61.4 12,009,649 455, •132, 200 46.8 +431, 234,941 
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Quantities of imports of selected agricultural products, 1851-1908. 

[Compiled from reports of The Foreign Commerce and Navigation of the United States. Where figures 
are not given, either there wore no imports or they were notseparately classified for publication. "Silk" 
includes, prior to 1881, only "Silk, raw or as reeled from the cocoon;" in 1881 and 1882 are included this 
itom and" Silk waste;" and after 1882, both these items and" Silk cocoons." From "Cocoa and choco
late" are omitted in 1860, 1861, and in 1872 to 1881, inclusive, small quantities of chocolate, the official 
returns for which were gi,en in value but not in quantity. '' Jute and jute butts" includes in 1858 and 
1859 an unknown quantity of" Sisal grass, coir, et.c.," and in 1865-1868 an unknown quantity of "Hemp." 
Cattle hides fire included in "Hides and skins other than cattle and goat" in 1895-1897. Olive oil for table 
use includes in 1862-1864 and 1885-1905 all olive oil. Sisal grass Includes in 1884-1890 "Other vegetable 
substances." Hemp includes in 1885-1888 all substitutes for hemp.] 

Year ending Argols or Cocoa nnd ~ Cheese. Silk. Wool. Almonds. chocolate, Coffee. June30- wine lees. total. 

Pounds. Pou.iids. Pounds. Pound$. Pounds. Pound$. Pound$. 
1851 •••. - - - - - - . - 603,398 ............ 32,607,315 2,854,804 ........... - 2,198,609 152,519, 743 
1852 .• ______ . ___ 514,337 ............ 18,343,218 1,564, 703 . ............ 1,372,341 193, 906, 353 
1853 .• - ......... 874,949 ......... -. - 21,616,035 4,721,250 . --.... -.. -- 3,453,268 199, 408,045 
1854 ••.......... 969,417 . . -...... -. -- - 20,282,635 2,187,934 .... -.... -.... - 3,162,072 162,255,993 
1855 ••••........ 1,526,942 . .. -- .. ----. - 18,599,784 }. 716,251 - .. -......... 2,427,707 191,478,657 
1856 •........... 1,384,272 . . --.... ---.. 14,778,496 , 113,897 -- ---.... --. 2,017,471 235, 865, 268 
1857 •..•........ 1,400,252 -. ------- -- .. 16,505,216 2,845,594 .. - -... - . ---. 2,044,637 240,676,Z'J:l 
1858 •........... 1,589,066 ---- -------- -. -- -- - .. -. - - -. 2,210, 9,11 ·----------- 1,810,449 189,211,300 
1859 •••......... 1, 409, 420 - -- - - -- - -... -. --.. -.... -.. 5, 439, 210 . - - -- -----.. 5,067,369 264, 436, 534 
1860 •........... 1,401,161 - - - -- . -. ---. .. ---.. -... --. 2,873,014 - . - - . --.. - -- 3,186,721 202,144,733 
1861. ........... 1,090,835 -- - -- - . ----. . . -. -. ---..... 2,886,698 976,072 3,210,291 184,706,655 
1862 ..•.. _ ..... _ 594,822 .. --- - ... -.. . ............. 918,360 866,404 3,541,364 122, 799, 311 
1863 •... _ . _ ... - . 5-15, 966 -... - ..... -- . . .... -... --... 1,726,281 1,007,585 2,055,198 80,461,614 
1864 ............ 836,127 407,935 ..... --. --.... 3,964,875 1,597,790 2, 940, 571 131, 622, 782 
1865 ........ - ... 985,362 -. -... --. -.. . --.. --... -... 1,229,112 1,297,962 1, 177, 594 106, 463,062 
1866 ............ ... ----.... - 567,904 --... -. --.. --. 4,571,687 2,004,996 2,550,978 181,413,192 
1867 ............ 1,738,657 491,983 - -. -... -. --... 4,315,819 1,876, 731 3,387,890 187, 236, 580 
1868 •........... 2,997,944 512,449 -. - - ... - ....... 1,461,007 1,822,498 3,211,976 248, 983, 900 
1869 .•.......... . -. ---...... 720,045 39,275,926 .... -. --. -... 2,346,978 3,826,905 254, 160, 993 
1870. . --........ . -... ---...... 583,589 . . - ........... -..... --... -.. 2,591,472 3,640,845 235, 256, 57 4 
1871. ........... .. --... -.. -- 1,100,281 -. - ---.. - -.... ---------··· 3,161,965 3,445,453 317,992,048 
1872 •.•......... ......... -.. 1,063,809 -. -. -.... - ...... . - - .. -........ 4,942,601 4,917,809 298,805,946 
1873 .•.•........ ........ -... 1,159,420 85,496,049 . ---.... --.. 4,007,779 5,734,356 293, 297, 271 
1874 ............ ......... --.. 794,837 42,939,541 - . -. -. -..... 3,246,376 3,661,992 285,171,512 
1875 .•..•....... ........ - . -.. 1,101,681 54,901, 760 . . -. -...... -. 5,512,808 5,257,255 317,970,665 
1876 •..•........ . -.. -...... - . 1,354,991 44,642,836 .. .......... -. 7,047,802 4,715,406 339,789,246 
1877 .•.......... ..... -... --- 1, 186, 170 42,171,192 --..... -.... 0, 025, 542 4,694,215 331,639,723 
1878 •........... . -.. -.. -- . - - 1, 18'2, 750 48,449,079 ... -... -. -.. - 10,257,909 4, 780, 339 309, 882, 540 
1879 .••......... .. -.... -.. -- 1,889,776 39,005,155 ... -..... -.. 14,011, 764 5,827,027 377, 848, 473 
1880 .•.•........ -....... -... 2,562,236 128,131,747 .. - ..... -. -... 14,445, 534 7,508,130 446, 850, 727 
1881 ..••........ ... -....... - . 2,790,413 55,964,236 . . --........ - 14,275,530 8, 767, 728 455, 189, 534 
1882 .••.......•. .. -......... 3,221, 269 67,861, 744 . .. -. --. -... 18,320,366 11,091,123 459, 922, 768 
1883 ...•........ .... -........ 4,731,106 70,575,478 . . -......... 16,112,427 0,437,791 515, 878, 515 
18S4 .•.......... 6,243,014 4,284,888 78,350,651 3,828,104 19,591,039 12, 739, 871 534, 785, 542 
1885 ............ 6,247,560 4,308,908 70,596,170 4,732,269 17,694,336 10,868,497 572, 599, 552 
1886 ...•........ 0,309,124 6,818,060 129,084,958 5,822,733 16,041,666 13,703,583 564, 707, 533 
1887 •.•......... 6,592,192 6,028,091 114, 038, 030 5,482,363 22,024,768 13,005,327 526, 109, 170 
1aqg ••.......... 8, i50, 185 6,370,322 113,558,753 5,747,957 17,226,491 17,502,929 423, 645, 794 
1889 ••••... - . - .. 8,207,026 6,645, 124 126,487,729 5,545,400 21,429,434 17,929,076 578,397, 454 
1890 ......... - . - 9,263,573 7,510,440 105, 431,285 5,715,858 24, 908, 05•1 19,894,130 499, 159, 120 
1891 .•••........ 8,863,640 6,266,629 129, 303, 648 6,812,061 21,579,102 23,278,785 519, 528, 432 
1892 ..•. _____ ... 8,305,288 8,834,049 148,670,652 7,629,392 24,813,171 23,712,261 640, 210, 788 
1893 .•........ - . 10,195,924 8,497,477 172,433,838 6,679, 147 28,770,810 26,459,880 563,469,068 
1894 .•.......... 8,742,851 5,902,485 55,152,585 7,436, 784 22,373,180 19,899,893 550,934,337 
1895 ............ 10,276,293 9,316, 460 206, 033, 906 7,903,375 27,911,122 31,638,261 652,208,975 
1896 . . .......... 10,728,397 9,363,987 230,911,473 7,789,681 28,481,665 25,666,373 580,597,915 
1897 . . .......... 12,319,122 7,993,444 350,852,026 9,644,338 23,457,576 34,370,048 737, 645, 670 
1898 .••......... 10,012,188 12,087,951 132,795,202 5,746,362 19,202,629 27,525,513 870, 514, 455 
1899 •.•......... 11,826,175 11,250,383 'l6, 736, 2.09 9,957,427 23,300,762 37,563,098 831,827,063 
1900 .•.•........ 13,455,990 13,073,718 155,928,455 6,317,633 27,339,489 43,968,252 787,991,911 
1901 ............ 15,329,099 10,405,555 103,583,505 5,140,232 28,598,781 47,620,204 854,871, 3)0 
1902 ..•. _ ... ___ . 17,067,714 14,234,826 166, 576, 966 9,868,982 29,276,148 52,878,587 1,091,004,252 
1903 ...•........ 20,671,384 15,270,859 177,137,796 8,142,164 29,966,557 65,046,884 915, 086, 380 
1904 .••......... 22,707,103 10,722,709 173,742,834 9,838,852 24,571, 730 75,070,746 995,043 284 
1905 ..... _ ...... \!3,095, 705 22,357,307 249,135,746 11,745,081 26,281,931 77,383,024 1,047,792,984 
1906 ............ 27,286,866 17,352,021 201,688,668 15,009,326 28,140,835 84,127,027 851,668,933 
1907 ........... _ 33,&18,766 18,743,904 203,847,545 14,233,613 30,540,893 97,059,513 985,321,473 
1908 ..•......... 32,530,830 16,662,132 125,980,524 17,144,968 26, 738, 83·1 6,604,684 890,640,057 

Average: 
18.'il-1855 ... 897,809 . - -........... 22,289,797 3,008,988 . ....... ---.. 2,522,799 179,913,758 
1856-1860 ... 1, J36,834 .... -...... -. . ... -....... -.. 3,696,531 ...... -... -- 2,825,329 226,466,812 
1861-1865 .•. 810,622 . --. - -...... .. . ---....... -. 2,145,065 1,149,163 2,585,004 125,210,685 
1866-1870 ... .... -.. ---. -- 575,194 .. --... -...... - --... - - ... - 2,128,535 3,323,719 221,110,248 
18il-18i5 ... -.. -.... ---- . I, 044, 006 . ............... --·····----- 4,17-1,906 4,603,373 302, 64 7, 488 
1876-1880 ... . --.. -... -... 1,635, 185 60,480,002 ------····-- 10,957,710 5,505,023 361,202,1-12 
1881-1885 ... . -...... - - . - - 3,867,317 68,669,656 ·-·---···-·· 17,198,740 10,581,002 507,675,182 
lSSo-1890 ... 7,824, •120 6,674,407 117,720,151 5,662,862 20,326,083 16,407,009 518,403,814 
1891-1895 ... 9,276,799 7,763,420 1-12,318,926 7,292,152 25,089,477 24,997,716 585,270,320 
1891,-1900 ... 11,668,374 10,753,897 189,444,673 7,891,088 24,356,424 33,818,657 761,715,403 
1901-1905 ... 19,774,201 I 15,798,251 174,035,369 8,947,062 27,739,029 63,599,889 980,759,642 
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Quantiti{!s of iniports of selected agricultural products, 1851-1908-Continued. 

Year ending June 30-1 Flax. 

ToTI./I. 
l R.51 ••••..•.•••..•••.. 1,059 
1852 .................. 1,411 
1853 .................. 678 
1854 .................. 1,160 
1855 .................. 1,448 

1856 .................. 700 
1857 .................. 1,112 
185'! .................. --. -. ....... 
1859 ................. . . -- .. ----. -
1800 .................. 

1801 .................. 
1862 .................. 
1863 .................. 
1864 .................. 
18ti5 .................. 

186G .•.••............. 
1867 .................. 
1868 .................. 
1869 .................. 
1870 .................. 

1871 .................. 
187"2 .................. 
1873 .................. 
187 4 ....•............. 
187 5 • .•.•............. 

1870 ...•......•....... 
1877 .................. 
1878 ...•.............. 
1879 .................. 
1880 . . .•.............. 

1881 .................. 
188'2 .•................ 
1883 .• : •.............. 
1884 .................. 
1885 .................. 

1880 •..•.............. 
1887 ...•.............. 
1888 .•................ 
1880 .................. 
1890 ..•.........•..... 

1891 ...•.............. 
1892 .................. 
1893 .................. 
1894 .................. 
1895 .................. 

1896 .................. 
1897 ..•............... 
1898 .................. 
1899 .................. 
1900 ...•.............. 

901 ....... ... ........ 1 
1 
1 
1 
1 

1 
1 
1 

902 ...•.•............ 
903 ..•............... 
904 •.•............... 
905 ................. . 

906 ••...............• 
907 .................. 
908 .• . •............. . 

A vera~e: 
1851-1855 ......... 
1856-HlGO ......... 
186)-1865 ......... 
1866-1870 ......... 
1871-1875 ......... 
1876-1880 ......... 
1881-1885 ......... 
1886- 1890 ....•.... 
1891-1895 ......... 
1896-1900 ....•.... 
1901-1905 . • ••..... 

... -...... ---

. -. -....... 
693 

1,594 
1,650 

........... 

. -........ 
1,571 

. . . . . . . . - -
1,953 
1,927 

3,672 
5,274 
4,171 
3, •120 
4,322 

3,659 
4,498 
4,045 
2,935 
4,378 

5, 4,16 
5,5G3 
5,748 
5,086 
6,435 

5,557 
7,140 
5,091 
7,89fi 
8,048 

6,331 
7,812 
6,690 
'l, 362 
7,233 

7,833 
9,190 
5,529 
6,474 
6,967 

6,878 
7,772 
8,155 

10, ]23 
8,089 

8,729 
8,656 
9,528 

1,151 
. . . . . . . . . . 
-. -........ 
.. • • ♦ ••• - •• 

4, 173 
3,903 
5,056 
6,866 
6,485 
7,199 
8,203 

IIemp. Ilops. 

Tons. PouruLs. 
1,870 -. --.......... 
1,341 .. ----...... 
2,621 -... -.. - . - - - -
2,632 ............ . .... 

901 ............ -.. 
317 -..... - . - .. -. --

3,082 .. -...... --... -
2,314 . ....... -. --.. 
3, 378 I ............ 
2, 27 4 ............ 

2,211 . . -.. -...... 
2,218 .. -.. -....... 

732 . -.......... 
1,195 ...... -...... 
1,627 3,837 

. . .......... 1,696,081 
3,193 865,016 

........ -.. 3,585,843 
18,731 .. -.. -....... 
22,557 .. - . - - ...... 
20,805 ... -......... 
27,613 -........... 
20,573 ............ 
2•1, 325 -.. -.. -... -.. 
23,063 . .. . . . . . . . . . -

17,979 ........ - ...... 
17,128 . . . . . .. . . .. .. - . 
20,503 ..... -...... 
17, 711 .............. -
24,902 -. --. -....... 
32,044 497,243 
36,679 955,854 
29,063 2,122,589 
25,925 70J, 104 
32,463 1,642,086 

28,655 2,672,702 
32,739 18, ,538, 049 
47,947 5,585,033 
55,835 4,170,158 
36,591 6,539,510 

11, 48·1 4,019,603 
5,187 2,506,224 
4,817 2,691,244 
1,635 828,022 
6,954 3,133,664 

8,450 2,772,045 
5,120 3,017,821 
4,017 2,375,922 
3,941 1, 319,319 
3,400 2,589,725 

4,057 2,006,708 
6, 05·1 2,805,293 
4,919 6,012,510 
5,871 2,758, 1(\3 
3,987 4,339,379 

5,317 
8,718 
0,213 

10, 113,989 
6,211,983 
8, 493,205 

1,886 . - .. . ---... - . 
ii, 273 . . . -.......... 
1,597 .. .. -.... .. . . . -

.. .. - ..... - .. -..... .. -..... 
23,276 -..... ... .. -
19,645 . -... -... -. -
31,235 1,183,776 
10,353 7,502,304 
6,016 2, G35, 751 
1 986 2,414,966 
4:978 3,704, 411 

Jute nnd Licorice root. Manila. I MolasSP.s. jute butts. 

Tons. PoundJ. Ton,. GallO'll&. 
l, 919 - - - .... -.......... 9,917 30,376,772 
2,012 -... -----.. --. 8,469 32, 795,610 
1,269 ........ - -- . - - -- 12,510 31 , &~6, 100 
4,3G8 . ....... -.. -- . - - 10,510 27,7$,403 
4,605 607,590 14, 25-1 26,385,593 

3,903 401;27i 14,678 23,617,074 
5,5S9 I, 099, 0,3 17,668 32,705,844 

21,586 068, 71>6 -... -........ 24,566.357 
22,538 9J3, 161 . - -.... -.. 32,81/l, 146 
23,279 2,561,964 .... - - - -. - . 30,922,()33 

13,203 1,539,882 6,366 29,941,397 
2,004 460. Ci32 10,329 25, 15;, 2SO 
2,592 1,li3,03-1 13,961 30,854,264 
2,49~ 4,715,628 16, 73.5 33,571,230 
2,990 793,197 13,948 36, 44.5, 000 

5,980 2,296,970 22,856 45,285,983 
7,809 3,034,255 15,273 56,123,079 
3,090 2,lSJ,376 li,390 56,403,435 

17,549 . . . . . . . . . - - . - - . . --....... 53,304,030 
19,049 . .......... -. - .......... 56,373,537 

26, 450 - . - .. -........ . .. - ... - -. 44,(01,350 
41,851 . .. - .. -.. - ..... . ........ - . 45, 21 ·l, 403 
63,329 . .... -- ... -... . .... -.... - 43,533, 90:l 
36,991 .. ....... - . - ... . ..... --.. 47,189,837 
43,402 r·· ........... .. -. -. -..... 49,112,255 

39,026,200 60, 308 I' ............. . -......... 
50, 793 .............. - ... -.. -.. 30,327,82.5 
40, 997 .............. - ... -... -. 27,5i7,542 
69,590 ...... -...... -. - ........... 3S, 4f,0, 347 
82,471 . -...... -... -.. . .... -.... 3S,120,880 

68,631 ... - - ... - ....... . ... - .. -... 2fl,iOR,221 
84,186 . . .. . . .. -- .. -.. .. . ....... -- . 37, 2(,8, b30 

125,318 ..... -..... - - .... . ...... - ... 33, 2"...8, 276 
64,389 39,056,65.3 .. -....... - 34,128,640 
98,3{3 26,406,008 ........... -. - 31,392,893 

83,054 58,531,952 ... -.... -- - 39,079,808 
88,514 79,603,835 ....... - .. - 38,00i,iOO 

115,163 49,167,173 -.......... - 35,582,539 
88,655 57, ()f,8, 600 ... -.... -- 2i,024,55l 
90,399 55,229,348 . --........ 31,497,243 

1·11, 7011 55,307,911 35,331 20,G04.~03 
88,624 98,659,583 44,574 2'J, 448, 209 
82,231 03,002, 2.50 59,439 15, 400, Ci79 
50,037 70,158,301 35,233 19,670, f,t;:3 

110,671 83,281,276 50,278 1s, o;-5, s19 

88,992 8i,123,461 47,244 4,~i.664 
CiS,550 (i2,3i0,33i 46,2u0 3,702,471 

112,306 70,136,591 50,270 3,603,547 
83,161 98,432,319 53,195 6,821,5.56 

102,693 . 106,333,199 ~ ,621 7, 025,008 

103, 140 100, 105, 65~ 43,735 11, 45.'l, 1.56 
128,963 109,077,323 56,453 l-J,391,215 
79,703 8'l, 580,611 m,648 17,240,3H9 

• 96,735 89,463, 182 65,666 18,!,28,530 
98,215 108, 443, 892 01, 562 19, 477,b85 

103,945 102,151 . 909 5'3, 738 16,021,0i6 
104,489 Ot>, 116, 8li3 54,513 24,630,935 
107,533 109,355, 720 52,467 18,882, 754; 

2, 8-17 11, 132 31,040, 708 ................. 
15,380 1, 144,852 . .. ......... 28,92ti,l31 
4,067 l, 736, 475 12,208 31,194,015 

10,616 . . . -............. . ... - . -..... 53,499,013 
42 405 . . .. .. . .. . . -....... ...... -... 45,&X>,353 , 
00,844 . .. . . . . . . . . . . -.. ........... 34,702,559 
88, 173 -·-··········· ............. 32, 945, 37:! 
93, 157 69,920,182 ......... - - 34,238,3GR 
94,653 80,081,864 1-1, 971 18,657,979 
91, 140 6-t, 879, 181 47,919 4,968,0tll 

101,351 99, 134,132 57,813 16,278.:?37 
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Quantities of imports of selected agricultural products, 1851-1908-Con tin ued. 

Rico, and 
Year end- Olive oil, Opium, rice flour, Sugar, raw iog June for table Potatoes. rlco meal, Sisal grass. Tea. 

30- use crude. and broken and refined. 
rice. 

Gallons. Pou11ds. Bushels. Pou11ds. Tons. PoundB. Pou11ds. 
1851 ••...... ------------ 40,885 299,132 .............. - -...... --.... 380,402,289 17,461,114 
1852 ........ . ... ----. --- 42,123 322, 223 -....... -..... . . --. - . --. -- 157,511,093 29,437,206 
1853 ........ . . . . . .. . --.. - 131,370 353,082 --.. ---- .. -.... -. -.. -. --. -. 464,392,286 22,721, 745 
1854 ........ . ----.... -... 108,178 306,187 . ... --. -. -.. - - . - . -. -.... -. 455,928,585 24,417,712 
1855 ........ ---.. - -. -.. - 111,229 516, 2·11 -.............. - . -... -....... 473,809,847 25,333,097 
1856 ...•.... . --.. -.... -- . 157,814 120,029 . ....... -....... -. - ... --... --.... - 545,226,430 22,889,850 
1857 ........ -............ 131,154 109, 771 . ... -............ . ... -. -. -. --. 776,984,262 20,367,824 
1858 ........ . -..... -.. -.. 135,915 . -..... -.... - - . --.. --........ ... ---. -.. -. 519,200,387 32,995,021 
1859 ........ -. --.. --.... 71, 83!) .... -- ---. -- - -.. -..... --. -. - ... --.... -. - 655,846,362 29,268,757 
1860 ........ . - -... - --.. - . 119,525 .............. . ............... . . - ......... 694,838,197 31,696,657 
1861. .. . .... ······------ 109,536 753,511 .... -..... --... -....... - - - . 809,749,958 26,419, 956 
1802 ........ 292,024 194,844 837,223 56,861,317 287 657,139,529 24,795,983 
1863 ........ 173,561 62,618 327,315 61, 196, 740 567 522,122, 085 29,761,037 
186-L ....... 79,457 93,114 4,497 99,691,447 1,021 632,230,247 37,229,176 
1865 ........ 87,860 110,790 10,955 60,407, 756 332 651,638,818 19,668,318 
1866 ........ 256,833 181,585 78,194 76,209,397 870 1,000,055,024 42,992,738 
1867 ........ 12-1,497 135,305 198,265 44,782,223 864 849,054,006 39,892,658 
1868 ........ 161,313 183, 263 209,555 59,140,707 1,661 1,121,189,415 37,843,612 
1869 ........ 176,687 157,182 138,470 53, 00.5, 191 . -.. -. -...... 1,247,833,430 43, 754., 354 
1870. - ...... 159,397 254,609 75,336 43,123,939 ------------ 1,196,773,569 47,408,481 
1871 ...•.... 142,243 315,121 458,758 64,655,827 ------·-···· 1,277,473,653 61,364,919 
1872 ••...... 196, 36-l 416,864 96,259 74,642,631 . -. - -----. -. 1,509,185,674 63,811,003 
1873 ........ 182,818 319,134 346,840 83, 755,225 - -. ---- .. --.. 1,568, 3().1, 592 64,815,136 
1874 ........ 139,241 395,909 549,073 73,257, 716 ------------ 1,701,297,869 55,811,605 
1875 ........ 176,119 305,136 188, 757 59,414, 749 ... -.. - . -. -.. 1,797,509,990 64,856,899 
1876 ........ 178,232 388,311 92,148 71,561,852 .. --...... -- 1,493,977,472 62,887,153 
1877 ........ 194,069 349,223 3,205,555 64,013,064 ... --... -... 1,654,656,831 58,347,112 
1878 ........ 217,017 430,950 528,584 47,489,878 ··········-- 1,537,451,934 65,366,704 
1879 ........ 192,326 405,957 2, 62-1, 149 75,824,923 ... - . - - -- . -.. 1, 83,1, 365,836 60,194,673 
1880 •....... 264,762 533,451 721,868 57,006,255 .. --........ 1,829,301,684 72,102,936 
1881. ....... 22J,362 318. 700 2,170,372 68,739,409 ............. 1, 9-16, 865, 165 81,813,988 
1882 ........ 264,838 370,249 8,789,860 79,412,841 . -... -- . -. -- 1,990,449,609 78,769,060 
1883 ........ 257,375 457,499 2,362,362 96,673,080 • 2,137,819,123 73,479,164 .... ---..... 
1884 . ....... ... -........ 326,539 425,408 106, 630, 523 32,082 2,756,416,896 67,665,910 
1885 .••..... 493,928 334,169 658,633 119,074,577 36,897 2,717,884,653 72,104,956 
1886 ........ 03•1, 3.5-1 471,276 1,937,416 97,562, 353 35,300 2, 689,881,765 81,887,998 
1887 ........ 744,766 568,263 1,432,490 103, 950, 3.59 36,355 3, 136, 443, 240 89,831,221 
1888 ........ 654,162 477,020 8,259,.538 155,623,501 36,401 2,700,284,282 84,627,870 
1889 ........ 893,338 391,563 883,380 186,376,560 38,542 2,762,202,967 79,575,984 
1890 ........ 893,984 473,095 3,415,578 124,029, 171 50,858 2,934,011,560 83,886,829 
1891. ....... 605, 509 466,554 5,401,912 214,363,582 39,213 3, 483,477,222 83,453,339 
1892 ........ 706,486 587,118 186,871 148,103,688 48,020 3,556,509,165 90,079,039 
1893 ........ 686,852 615,957 4,317,021 147,483,828 54,431 3,766, 445,347 89,061, 287 
1894 ........ 757,478 716,881 3,002,578 142,161,817 48,468 4,345,193,881 93,518,717 
1895 . . ...... 775,046 358,455 1,311,533 219, 56-1, 320 47,596 3,574,510,454 97,253,458 
1896 ........ 942,598 365, .514 175,240 146,724,607 52, 130 3,896,338,557 93,998,372 
1897 ........ 928,567 1,072,914 246, 178 197,816,134 63.266 4,918,905,733 113,347,175 
1898 ........ 736,877 123,845 1,171,378 190,285, 315 69,322 2,689,920,851 71,957,715 
1899 ........ 930, 0.12 513,499 530,420 201,177,293 71,898 3,980,250,769 74,089,899 
1900 ........ 967,702 544,938 155,861 116,679,891 76,921 4,018,086,530 84,845,107 
1901 ........ 983,059 583.208 371,911 117,199,710 70,076 3, 97.5,005,840 89,806, 453 
1902 ........ 1,339,097 534,189 7, 656, 162 157,658,894 89, 583 3,031,915,875 75,579,125 
1903 ........ 1,494,132 516,570 358,505 169,656,284 87, 02-5 4,216,108,106 108,.574,905 
1904 ........ 1,713,590 573,055 3,166,581 154,221,772 109,214 3,700, 623,613 112,905,541 
1905 . . ...... 1,923,174 5!H, 680 181,199 106, 483, 515 100,301 3, 680, 93:2, 998 102,706,599 
1906 ........ 2,447.131 469.387 1,948,160 106,547,957 98,037 3,979,331,430 93,621,750 
1907 ........ 3,449,517 565,252 176,917 209, 603, 180 99,061 4,391,839,975 86,368,490 
1908 ........ 3,799,112 285,845 403,952 212, 783, 392 103, 994 3,371,997,112 9-1, 1,1!), .564 
Average: -

1851-1855 . . . . . . . --... Sf>,757 359,373 . . --....... - - - -.... -... - .. 446,408,820 23,874,175 
1856-1860 .. -......... 123,249 . ...... - . - - . .. -...... -.... ------------ 638,419,128 27,443,622 
1861-1865 ....... - . - .. 114,180 386,700 .... -.. -...... ---------··· 634, 576, 127 27,554,894 
1866-1870 175,745 182,389 139,964 55,264,291 . -.......... 1,082,981,089 42,378,369 
1871-1875 167,357 350,433 327,937 71,145,230 ....... --... 1,570,754,366 60,131,912 
1876-1880 209,281 421,678 1,434,461 63, 179, 194 .......... -. 1,669,930,751 63, 791, 716 
1881-1885 . . . .. . - .. -.... 361,431 2,881,327 94,106,086 ............ 2,309,887,089 74,772,616 
1886-1890 764,121 4711, 243 3,185,680 133,508,389 39,491 2,844,564,763 83,961,980 
1891-1895 706,274 548,993 2,849,983 174, 33.5, 447 47,546 3,745,227,214 90,673, 168 
1896-1900 901, 157 524,142 455,815 171, 136,648 66,707 3,900,700,488 87,647,654 
1901-1905 1,490,610 560,340 2,346,872 141,044,035 91,240 3,720,917,286 97,914,525 
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Quantities of imports nf selcctrd (lgricultural products, JSSI-1908-Continued. 

lbSJ .••• •••. 
1 b'-·l. .••••.. 
11>-~ •••..••• 

1 SS'L .•..... 
1 N ; •••••••• 
I&,-: .•...... 
I~'• ....... . 
1 !5\)J •••••••• 

Onions. 
Plum.~ and 

pruues. Rnlslns. · Currants. 

- ------
Dates. Figs. 

- _,... --- .,. ____ _ 
I 

1-----,-----1.._ -----~---

}h.~, "-70 
-1-., l'.?3 
91, ;5 1 

2t'i .. ) Hi 
10, .. u 
~!• if;.! 
, "· 9.) l 

12(1, :u !I 

But11tls. Poundt. 

(,0, tiOO, ?.!8 
57, CiJl, 8".lO 

Pound,. round,. Pound-8. Pound,. 
.... -. -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . ... ........ .. 
53, 7lT.l, ?.!O 
3.':<, 319, i&i 

- nAC 9-I J tJ"":kJ, I I 

- --o 1-s , ,,, 1 ' 

G4.~5,S45 40,3Si .94fi ··············t······ ........ 7,223,070 
{(!, 032. G'.?5 40, bi3, 2 8 .. •.......... •j ·........ ... .. 6, i:24, 583 
70, 6'.!fi. 027 40, 4iti, 76.1 . .. •... •.... .. 1...........• •. 10,066, Oa.l 
~ti, 15-1, f-25 35,(Y.11, 130 . . . . . . . . . . . . . . . . . . . . . . . . . • . . 10, t.>49, (1-19 
&S,1193, 410 30,!114,330 ............ .. , .... . • .... .•. . 10,2S4,00S 

I 
lS91... ..• . 37!"1, 135 ............. 34,281,3?2 3!l,f.i2,t~,5 33,129,140 j 18,23!"1,0.jj 9,201,5(,S 
}S\'t.! ... ... . 271,0t.>'I ••..••..•••.. 10,sti!J,797 20,f.lSi,tHO 3ti,G(',.'),l-2S I li,0'--1,:-,;.i 8,33S,i59 
Hi!l:I.... .•• . 2 1'-. 000 ••. . • • • . . . . . . 2ti, 414.112 27,543, 511:J a!J. l1i0, ;,41} H,, 211. tlOO 10,503, 9"28 
11-'H.... .• • . 31S, t.W • •. . • . • . . . . • • 0, !.108, l?.l J;j, i51, 050 :,2, 61,l, >-43 12, 40!:I, 19".:? i, 9~S. 959 
1S95... ... .. 2~,001 •·········••· H.3S2,0.i7 15,921,27~ lli,4.'i0,700 , 15,1So, 7M> ll,S5S,S90 

I 
l"-%...... .. 273,-lt.4 •.•...••...•• 463,C.SS 10,82G,094 3.1,040,&IG 13,(.S.0,302 11.000,ilO 
HNi........ 174,0li !iG0,13-~ 710,0'.?>; 12,(i50,5!l'- 29,2t-5,7t;I j ll,!!4i',:!"i9 f.,940,7t'l2 
))o.'J'}.... . .. . 272,mli" 4SR,S5:l 30:J.9!t2 6,593,833 25,lkh,210 13,S(ll,434 9,h2,.42ti 
J '19'1.... .... 4;,2, 01,; 771, 1>60 tiOO, :,1:0 4, n:u. 201 ao, '--19. 253 12. !143, 305 7, ~4. 058 
1900.... .... 2l3,bJ3 54tl, 79~ 413,45i 10,309,4\IS 3t3,2:il, ;;9 I 19,00'2,612 ~.blZ.4.87 

1()01........ 213, ii,'l i74, 04:21 745, 9i4 3, 8(,0, S36 JG, 0·19. Hlll '.:!f), 013. b'-1 9,933, f.;"1 
190::! ....••.. 401!,700 i9fi,3lli l 5?.!,4i!l (i,6.SJ.5·15 3(),2~,976 2 1,ti-'!l. 159 11 .0,;,131 
l OO;L....... 48.'l, 570 925, ii!l\l G33, ~l!l ti, 715. L7."i 3:i. ~.~. '.?09 43,~14. 9li 16, 4S-.!, 142 
1904. . . • . . . . 425, lt,S ? , 1 ii, 212 49-1, 105 li, 8ti7, 61; 36,347, ti-1.'l 21, OSS. lb4 13, l i S. 061 
I!XJS........ 373, St,9 astJ, 3w I 671, c.,o-1 4, o-n, ,~9 a1, ;-u, i,19 111. 25;, 2;;o 13, 3v-i, w1 
1()06........ S.Si,617 872,566 497.494 12,414,1--55 37,0,ii,311 22,435.t;;'::? 17, SG:?.~ 
1907 ........ Oli,O~S 1,121i,114 ! 3'.!3,3i7 3,!167,l!'il ;~~.3!T.!,7i!l 31,270,!o.99 24,3-tti,173 
190$... ..... ti71,52ti 1,275,333 1 335,080 9,132,353 3b,tiS~,libtl 24,95S,34.3 H,,~0.5i4 

l====!===="==;=====l:====::=====F====F=== 
A n•r.1gr.: 

IS&i- 1600. 
I 1>.!H-Hi95. 
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Quantities of e.-i;port.s of selected domestic agricultural products, 1851-1908 . 

(Compiled from reports of Foreign Commerce and Nangation or the United States. Where figures aro 
not given, either th<'J"e were no exports or they were not separately classified for publication. For 
•· Beef, salted or pickled," and "Pork, salted or pickled," the barrels given in 1851-1865 were reduced to 
pounds at the rate or 200 pounds per barrel, and tierces in 1855-1865 were reduCC'd at the rate of 300 
pounds per tierce. It is assumed that 1 barrel of corn meal is the product of 4 bushels or corn, and 
that 1 barrel or wheat Oour 1s the product of 5 bushels of wheat prior io 1880 and 4¼ bushels of wheat 
for 1880 and subsequently.) 

-
Packing-house products. 

Year ending Cattle. Cheese. Beef, Beef and its 
June 30- cured- Be<>f oils- Beef (most- products-

salted or Beef, fresh. oleo oil. ly)-tallow. total, as far as 
pickled. ascertainable, 

in pounds.a 

Number. Pounds. Pounds. Pounds. Pounds. Pounds. Pounds. 
1851. .... . .. 1,350 10,361,189 18,129,600 ............... . ............ . 8,198,278 26,327,878 
1852 ........ 1, 078 6,650,420 24,451,800 .............. . ............. 4,767,020 29,218,820 
1853 ........ 1,076 3,763,932 25,208,200 .............. . . - . - . - ....... 3,926,598 29,134,798 
1854 ...•.... 1.022 7,003,974 25,244,000 -- . - ... - .. --. .. . ........ -.... 9,325,471 34,569,471 
1S55 •....... 1,501 4,846,568 29,560,800 - - - ....... -.... . .. --.. -..... - - 11,866,992 41, 4.27, 792 

1856 ........ 2, 478 8.737,029 25,437,800 -. .. -.. -- . --... . .... --....... 7,458,471 32,896,271 
1857 ........ 4,325 6,453,072 15,668,000 - - .. -......... . ........ - .... 5,698,315 21,366,315 
1858 ........ 28,247 8,098,527 23,961,400 - - .. - - ... -.... . ............. 8,283,812 32,245,212 
1859 ........ 32,513 7,103,323 30,801,000 ··········- ··· .............. 7,103,045 37,904,045 
1860 ........ 27,501 15,515, V99 38,858,800 .............. . ............. 15,269,535 54,128,335 

1861. ....... 8,885 32,361,428 25,640,200 . - - - .......... . .............. 20,718,364 55,358,564 
1862 ........ 3,634 34,052,678 27, 204,400 . - ......... . ... . ............. 46,773, 768 73,978.168 
1863 ........ 5,509 42,045,054 20,259,800 ....... .... .... . ............. 63,792,754 93,052,554 
1864 ........ 6,191 47,751,329 35,666,400 - - - ............ . ............. 55,197,914 90,864,314 
1865 ..•..... 9,589 53,154,318 27,129,200 ... - . - -. - ..... . ............. 30,884,500 58,013,700 

1666 ........ 7,730 36,411.985 19,053,800 .. - ........... . ............. 19,364,686 38,418,486 
1867 ........ 10,221 52,352,127 14,182,562 .. - ....... - ... . ............. 23,296,931 37,479,493 
1868 ..•..... 16,120 51,097,203 22,683,531 ... - - ..... - ... .. ............. 22,682,412 45,365,943 
1869 ........ ........... 39,960,367 27,299, 197 . ............. . ............. 20,534,628 47,833,825 
1870 ........ 27,530 57,296,327 26, 727, 773 .............. . - - - . -........ 37,513,056 64,240,829 

1871. ....... 20.530 63,698,867 43,880,217 .. - . - . -..... - . . ............... 33,859,317 77,739,534 
1872 ........ 28,033 66,204.025 26,652,094 .. -- ...... - ... . .... ..... -... 76,151,218 102,803,312 
1873 ......•. 35,455 80,360,540 31,605,196 -........ -.... . ...... -...... 79,170,558 110, 775, 75,J 
1874 ........ 56,067 90,611,077 36,036,537 ... -......... - ............... 101,755,631 137,792~168 
1875 ......•. 67,211 101,010, 853 48,243,251 ----·········· .............. 65,461,619 113,704,870 

1876 ........ 51,593 97,676,264 36,596,150 .. ............ . . .... -....... 72,432,775 109,028,925 
1877 ........ 50,001 107,364,666 39,155,153 49, 210,990 ..... - - - ....... 91,472,803 179,838,943 
lb78 ........ 80,040 123,783,736 38,831,379 54,046,771 1,698,401 85,505,919 180,082, 470 
1S79 ........ 136,720 141,654,474 36,950,563 54,025,832 12,687,318 99,963,752 203,627,465 
1880 ........ 182,756 127,653,907 45,237,472 84,717,194 19,844,2~6 110,767,627 260,566,549 

1881. ....... 185,707 147,995,614 40,698, 649 106,004,812 26.327,676 96.403,372 269,434,509 
1882 ... . .... 108,110 127,989,782 45,899,737 69,586,466 19,714,338 50,474,210 187, 832, l 97 
1883 . . ..... . 104, 444 99,220, 467 41. 680,623 81,064,373 20,031,064 38,810,098 192,536. 459 
1884 ........ 190,518 112,869,575 42,379,911 120,784,064 37,785,159 63,091, 103 266,219,082 
1885 ........ 135,890 111,992,990 48,143,711 115,780,830 37,120,217 50,431,719 252,810,842 

1880 ........ 119.065 91,877,235 58,903,370 99,423,302 27,729,885 40,919,951 228,729,576 
1887 ........ 106,459 81,255,994 36,287,188 83,560.874 45,712,985 63,278.403 272,916,803 
1888 ..•..... 140,208 88,008,458 48.980,269 93,498,273 30,146,595 92,483,052 307,379,042 
1889 .. . .. .. . 205,786 84,999,828 55,006,399 137,895,391 28,102,534 77,844,555 352,260,216 
1890 . . .•. ... 394,836 95,376,053 97,506,419 173,237,596 68,218,098 112,745,370 536,986,026 

1891. ....... 374,679 82,133,876 90,286,979 194,045,638 80,231,035 111,689,251 589,447,206 
1892 ...... . . 394,607 82,100,221 70,204,736 220,554,617 91,581,703 89,780.010 561,713,699 
1893 ...•.... 287,094 81,350,923 58,423.963 206,294,724 113,939,363 61,819,153 523,944,938 
1894 ... . .... 359,278 73,852,134 62,682,667 193, ~91, 824 123,295,895 54,661,524 495.624,104 
1895 . .. ..... 331,722 60,448,421 62,473,325 191,338,487 78,008,878 25,804,300 432,799,823 

1896 ...•.... 372,461 36,777,291 70, 709, 209 224,783,225 103,276,756 52,759,212 521,804,584 
1697 •.• . .... 392, 190 50,944,617 67,712,940 290,395,930 113, 506, 152 75,108,834 606,547,427 
1898 ........ 439,255 53,167,280 44,314,479 274,768,074 132,579,277 81,744,809 576,433,707 
1899 . ....... 389,490 38,198,753 46,564,876 282,139,974 142,390,492 107,361,009 623, 970,458 
1900 ........ 397,286 48,419,353 47,306,513 329,078,609 146,739,081 89,030,943 674,284,723 

1901. ....... 459,218 39,813,517 55,312,632 351,748,333 101,651, 413 77,166,889 705,104,772 
1902 ........ 392,884 27,203,184 48,632,727 301,824,473 138,546,088 34,065,758 596,254,520 
1903 ........ 402, 178 18, 987,178 52,801,220 254,795,963 126,0l0,339 27,368,924 546.055,244 
1904 ........ 593,409 23,335,172 57,584,710 299,579,071 165,183,839 76,924,174 663, 147,095 
1905 ........ 567,806 10, 134, 424 55,934 705 236,486,508 145,228 245 63,536,992 575,874, 718 

' 
oincludc~ beef, canned; beer, cured-salted or pickled; beer, cured-other; beef, fresh; oils-oleo oil; 

oleomargann; tallow. 

• 



778 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 

Quantities of exports of selected domestic agri<:ultural products, 1851-1908-Continued. 

Packing-house products. 

Year ending 
JWle 30- Cattle. Cheese. Beef, 

cured
salted or 
pickled. 

Beef, fresh. Beef, oils
oleo oil. 

Be(>f (most
ly)-tallow. 

Beef and Its 
products

total, as far as 
ascertainable 

in pounds. 

1906 ....... . 
1907 .•...... 
1908 ..•..... 

ltumber. 
584,239 
423,051 
349,210 

Average: 
1851-1855. 1,205 
1856-1860. 19,013 
1861~1865. 6,762 
1866-1870 .......... . 
1871-1875. 39,459 

1876-1880. 
1881-1885. 
1886-1890. 
1891-1895. 
1896-1900. 
1901-1905. 

100,222 
l+t,931 
193,271 
349,476 
398,136 
483,099 

Pounds. 
16,562,451 
17,285,230 
8,439,031 

6,525,217 
9,181,550 

41,872,961 
47,423,602 
80,378,272 

119,606, (i09 
120,013,686 
88,303,514 
75,977,115 
45, 501, ·159 
23,894,695 

Pounds. 
81,088,098 
62,645,281 
46,958,367 

24,518,880 
26, 9•15, 400 
28,980,000 
21,989,373 
37,283,459 

39,354,143 
43,760,526 
59,337,129 
68,814,334 
55,321,603 
i>-1,053,199 

Pounds. 
268, 05•1, 227 
281,651,502 
201,154,105 

Potinds. 
209,658,0iS 
195,337,176 
212,541,157 

............... -.. .. -............. - .. . 
98,644,109 

lli, 523,099 
201,225,058 
280,233,162 
288,887,002 

29,995,691 
39,982,019 
97,429,375 

127,698,472 
147,323,985 

l'acking-housc products-Contlnucd. 

Poun4s. 
97,567,156 

127,857, 739 
91,397,507 

7,616,872 
8,762,636 

45,273,460 
2-1,678,343 
71,279,G69 

92,028,575 
59,842,100 
77,45-1,266 
68,762,848 
81,200,961 
55,812,547 

Pounds. 
732,884,5i2 
689,752,420 
579,303,4i8 

32,135,752 
35,708,036 
74,253,460 
46,667, 7.15 

108,563, 128 

186,628,S70 
233,7G6,G18 
339,65-1,333 
520,705,954 
600,608,198 
617,287,270 

Year end
ing June 

30-
Pork, 

cured
salted or 
pickled. 

Pork a.nd its 
Corn and 

Apples, corn meal 
fresh. (converted 

1851. .•... .. 
1852 ....... . 
1853 ....... . 
1854 ..•. .... 
1855 •••..... 

18.56 ....... . 
1857 ....... . 
1858 ....... . 
1859 .••..... 
1860 • • •..... 

1861. ...... . 
1862 .••.• ... 
1863 .•...... 
18Chl •••••••. 
1865 •••..... 

1866 ..•.. ... 
1867 ....... . 
1868 ....... . 
1869 ....... . 
1870 ....... . 

1871 ....... . 
1872 .•.•.... 
1873 .••..... 
1874 ...•.... 
1875 •. • •.... 

1876 ...•.... 
1877 ..••.... 
1878 ..••.... 
1879 ....... . 
1880 ....... . 

rork, 
cured
bacon. 

Pounds. 
18,027,302 
5, 7-16,816 

18,390,027 
45,953,473 
38,188,989 

41,, 48,092 
43,863,539 
20, 95-1, 37--1 
11,989,694 
25,844,610 

50,264,267 
141,212, 786 
218,243,609 
110,886,446 
46,053,034 

37,588,930 
25,648,226 
43,659,064 
49, 2'28, 165 
38,968,256 

71,446,854 
246,208, 143 
395,381,737 
3•17, 405,405 
250,286,549 

327,730,172 
460,057,146 
592,814,351 
732,240,576 
759,773,109 

Pork, 
cured
hams. 

Pounds. 

............... 

.............. 

. ............ . 

.. -......... -

Pounds. 
33,041,200 
16,676,400 
25,976,200 
44,029,400 
59,752,000 

56,279,000 
28,902,600 
31,975,000 
41,148,400 
40,948,600 

31, 297,400 
61,820,400 
65,570,400 
63,519,400 
41,786,800 

30,056,788 
27,374,877 
28,690, 133 
24,439,832 
24,639,831 

39,250,750 
57,169,518 
64,147,461 
70,482,379 
56,152,331 

5-1, 195,118 
69,671, t.94 
71,889,255 
84,401,676 
95, 9-19, 780 

1881........ 673,274,361 73,670, 18-1 107,928,086 
1882... . . . . . 428,481,482 39, 5-15, 158 80, -147, 466 
1883 .....•.. 294,118,759 46,139,911 62,116,302 
1884 ........ 341,579, 410 47,919,958 60,363,313 
1885. . . • . . . . 3-15, 924 217 5·1 202 902 71 649,365 

a Includes lard; pork, canned; pork, cured-bacon 
pork, fresh . 

Pork
lard. 

Pounds. 
19,683,082 
21,281,951 
24,435,014 
44,450, 154 
39,025, 49".2 

37,582, 2il 
40,246, 54-4 
33, 022, 286 
28,362,706 
40,289,519 

47,908,911 
118,573,307 
155,336,596 
97,190,765 
4-4, 480, 136 

30,110,451 
45,608,031 
61,555,462 
41,887,545 
35,808,530 

80,037,297 
199,651, (,GO 
230,534,207 
205,527,471 
166,869,393 

168,405,839 
234,741,233 
342, 766, 254 
326,658,686 
374,979,286 

378,142,496 
250,367,740 
224,718,474 
2135, 094, 719 
283,216 339 

products
total, as far as 
ascertainable 
in pounds.a 

P&unds. 
70,751,584 
43,705,167 
68,801,241 

134,433,027 
136,966,481 

135,009,363 
113,012, 683 
85,951,660 
81,500,800 

107,082,729 

129, 470, 5i8 
321,606,493 
439,150,60.5 
271,596, 611 
132,319,970 

97,756,169 
98,631, 13•1 

136,904,6.59 
115,555, 54.2 
99,416,617 

l 90, 734, 901 
603,029,321 
690,063,405 
623,415,255 
473,308,273 

550,331, 129 
76-1,470,273 

1,007,469,860 
1,143,309,938 
1,230,702,175 

1,233,015,127 
798, 8.JJ, 846 
627,003,446 
715,l.J2,817 
i55 416,926 

Barre1.s. 
28,842 
18, 4.11 
45,075 
15,326 
33,959 

7-1, 287 
33,201 
27,711 
32,979 
78,809 

112,523 
66,767 

174,502 
183,969 
120, 3li 

51,612 
29,577 
19,674 

38,157 

49,088 
36,508 

2•ll,G63 
41,928 

276,209 

6-1,472 
417,065 
101,617 
505,018 
407,911 

1,117,0GS 
176, 704 
313,921 
105,400 
668,867 

to corn). 

Bushds. 
4,241,299 
3,351,495 
3,123,381 
6,708,428 
8, Si'ti, 417 

11,460, i08 
8,575,334 
5,716,693 
2,755,538 
--1, 2-18, 991 

11,491, 40G 
19, 919, 1 j"!, 
li, 1,51, 2ti~ 
5, HG, 122 
3,616,653 

14,465, i51 
16,026,9-ti 
12,493,522 
8,286,GGS 
2,1-10,~87 

10,6i3,553 
35, 72i,010 
40,154,374 
35, 985, 83-l 
30, ()?..5, 036 

50, 910, [>32 
72,652,611 
Si, 192, 110 
67,884,892 
99,572,329 

93,648, 147 
44,3-10,683 
41,655,653 
46,258,HOO 
52,876,456 

pork, cured-hams; pork, cured-salted or pickled; 
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Quantiiies of exports of selected domestic agricultural products, 1851-1908-C'onVd. 

Packlng-bonsc products-Continued. 

Year end
ing June 

30- Pork, 
cured
bacon. 

Pounds. 
lSRG........ 369,423,351 
1887 ........ 3()4,417,744 
1~........ 331,306, 703 
1889 ........ 357,377,399 
1890. . . . . . . . 531,899,677 

1891. . . . . . . . 514, Gi5, 557 
1~92. . . . . . . . 507, 919, 830 
1893........ 391,758,175 
1894. ······· 416,657,577 
1S95. . . . . . • . 452,549, 976 

1896. • • • . . . . 425,352, 187 
lis97... .... . 500,399,448 
189S........ 6.'iO, 108,933 
1899........ 562,651, 4W 
1900........ 512, 153, 729 

1901... . .... 4Fi6, 122, 'i-11 
1902. . . • . . . . 38.'3, l.'iO, 624 
1903... . .... 207,336,000 
190-L.. . .... 249, 66.5, 9H 
1905. . • • . . . . 262,246,635 

1906. ·····•· 361,210,563 
1907........ 250,418,699 
1908 ........ 241,189,929 

Average: 
1851-1855. 25,261,321 
1856-1860. 28,880,002 
181il-1865. 113,332,028 
1866-1870. 39,018,528 
1871-1875. 262,145,738 

I 
187(}-1880. 571,521,871 
1881-1885. 416,675,610 
1886-1890. 390,834,975 
1891-1895. 456,712,223 
1896-1900. 530,133.155 
1901-1905. 311,704,388 

Year ending 
June30-

1851. ....•.... 
1852 ......... . 
1853 ..••...... 
1854 ••••..•.•• 
1855 .•.•...... 

1856 ... . ..... . 
1857 .••...•.•. 
1858 ... ••.•. •. 
1859 ........•. 
1860 .•••...... 

1861. ........ . 
1862 ......... . 
1863 ..••...... 
1864 ...•...... 
1865 ......... . 

IIops. 

Pounds. 
110,300 
238,008 
245,647 
260,026 

4,021,816 

1,048,515 
924,538 
458,889 
587,953 
273,257 

8,835,837 
4,860,046 
8,864,081 
5,851,165 
3,671,371 

Pork, 
cured
hams. 

, 

Po1,11ds. 
50,365,445 
55,505,211 
44,132,960 
42,8-17,247 
76,591,279 

8-1, ·HO, 108 
76, &'i6, 559 
82,178,154 
86,970,571 

105,49-l,123 

129,036,351 
165,2-17,302 
'.?00, 185,861 
225,846,750 
190, 114, -U2 

216, Sil, 803 
227,653,232 
214,1S3,3f>5 
194,948,864 
203,458,724 

194,267,949 
209,481,496 
221,709,634 

52,295,623 
53,888,432 
87,181,903 

l!la,346,135 
211, 363, 198 

Oils1 vog
ew.ole
cotton
seed oil. 

Gallom. 

1806. . • . • . . . . . 349, 087 ........... . 
1867.......... 1,001,603 ........... . 
1868. . . • . . . . . . 5.'32, 038 .....••..... 
1860 .. ........ 11,209,555 ············ 
1870. . . . . . . . . . 16,356,231 ........... . 

Pork, 
cured

saltrd or 
pickled. 

Pounds. 
87,196, 9C,6 
85,669,367 
58,836,960 
6-1, 110,845 
79,788,868 

81,317,364 
60,336, -181 
52,459,722 
6.'t,5i5,8Sl 
58,260,893 

69,498,373 
66,768,920 
88, 133,078 

137,197,200 
133,199,683 

138,643, Gll 
115,896,275 
95,267, 37•1 

112 I 224,861 
118, SSi, 189 

141,820,720 
166,427,409 
149,505,037 

35,895,0-10 
39,850,720 
52,798,860 
27,040,292 
57,440,488 

75,221,5-15 
76,500,906 
75, 160, 60'2 
67,191,268 
98,959, -151 

116,187,862 

Rice and 
rice bran, 
meal and 

polish. 

Pounds. 
63,351,000 
71,839,800 
40,624,200 
63,072,600 
39,421,000 

67,010,000 
68,322,800 
58,122,200 
77,070,400 
81,632,600 

43,512,400 
4 221 t<ru\ I I UVV 

1,004,800 
2,176,800 

983 200 

2,212,901 
1,394,007 
3,079,043 
2,232,833 
2,133, 01 .. 1 

Pork
lard. 

Pounds. 
293,728,019 
321,533,7-16 
297,740,007 
318, 212, 990 
-in, 083, 598 

498,343,927 
460,045,770 
365, 69.'3, 501 
4!7, 5(',6, 81i7 
474,895,274 

509,534,256 
568,315,0-IO 
709, 344,045 
711,259,851 
661,813, li63 

611,357,514 
550,840,222 
490,755,821 
561,302, 6-13 
610,238,899 

741,516,886 
627,559,660 
603,413,770 

29,775,139 
35,900,665 
92,697,943 
43,594,004 

176,524,006 

289,510,260 
28{) I 307, 95-1 
340,465,672 
449,309,069 
"12,053,491 
606, 099, 020 

Sugar, raw 
and re-
tined. 

Pounds. 
3,251,369 
2,498,390 
5,827,331 
9,803,751 

11,100,945 

9,271, 101 
5,338,247 
7,201,120 
6,558,757 
4,466,031 

6,511,134 
2,755,252 
3,595,00!J 
2,328,483 
l, 900,002 

4,400,138 
8,130,175 
2, 218, lf,0 
3,167,523 
4, 427, &70 

Pork and its 
produc•ts

tot.al, as far as 
asc-0rtaina ble 
in pounds. 

Pounds. 
800,7M,530 
b27,3-19,998 
732,079,843 
782,601,275 

1, 159, 6-12, 88S 

1,170, /iG.5, R31 
1, l'.!5, 536,302 

803,002,196 
1,015, 9:19, 5-13 
1,092,024, 8-17 

1,134,105,823 
1,302,037, i3 l 
l,6.'i9,99ti,202 
1,678,265,645 
1,538,024,466 

1,462,369,849 
1,337,315,909 
1,042,119,570 
1,1-16,255,441 
1,220,031,970 

1,461,960,356 
1,268,065,412 
1,237,210,700 

90,931,500 
104,631,447 
258,828,851 
109,652,824 
496,110,231 

939,256,675 
825,902,032 
860,491, 700 

1,061, 213, 762 
1,462,497,97-l 
1,241,618,5-1.8 

"'heat. 

Buslitl.s. 
1,026,725 
2,694,540 
3,890,141 
8,036,665 

798,884 

8, 15·1, 877 
14,570,331 
8,92G,l!l6 
3,002,016 
4,155,153 

31,238,057 
37,289,572 
36, mo, 114 
23,681,712 
9,937,870 

5,579,103 
6,146,411 

15,940,899 
17,557,836 
36, 58·1, 115 

Corn and 
Apples, corn n1eal 
fresh. (conY<'rlcd 

Barrtls. 
744,539 
591, Sf,8 
489,570 
942, -106 
453,506 

135,207 
93~, 7-13 
401.>,011 
7S,5fi0 

818, 711 

300,002 
l,503,9Sl 

605,390 
3ll0, :n•.? 
526,636 

883,Gi3 
459,il9 

1. f,56, 129 
2,018,262 
1,499, 9-12 

1, 208, 9<!9 
1,539,267 
1,049,54;') 

28,323 
49,307 

131,616 

129,679 

299,217 
476,391 
0-14,378 
475,851 
075,240 

1,303,54.5 

~•heat 
flour. 

Barrels. 
2,202,335 
2,799,330 
2,920,018 
4,022,38G 
1,204,540 

3,510,020 
3, ;12, O.'i3 
3,512,169 
2,431,824' 
2,611,596 

4,323,756 
4,882,033 
4,300,055 
3,557,347 
2,041,293 

2,183,050 
1,300,106 
2,076,423 
2,431,873 
3,463,333 

corn). 

Bushtl.~. 
(ii, ~9,617 
,11, 36~, 584 
25,360,869 
70,811.673 

103, -118, 709 

32,0H,529 
7f>,ll02,285 
47, 121,89-1 
f,ti, .Jf;9, 529 
28,586,-105 

101,100,375 
17'-, 817, n 1 
212,055,5-13 
177,255,0-16 
213,123,412 

181, 405, 473 
28,02l>,6~8 
76,6.'39,261 
68, 2".?2, 001 
00, 293, -183 

119,893,833 
86, 3118, 2:28 
55,003,860 

5,678,20-l 
6,552,6.53 

11,461,943 
10,682, 67 l 
30,513,161 

79. 6-12, 495 
55,755,909 
61,163,690 
50,168,128 

176.470,359 
Sli, 917, 793 

" 'heat nnd 
whent flour 
(converted 
to wheat). 

Bushtls. 
12, 03S, 400 
16,691,235 
18,494,731 
28,148,595 
6,821,584 

25, 70.S,007 
33,130, S!l6 
26,487,011 
1.;, 161,136 
17, 2l3, 133 

52, 8.'iO, 837 
61, 6!10, 737 
58,110,689 
41,468,447 
23,144,366 

16,404,353 
12,640,941 
26,323,014 
29, i17,201 
53,000,780 
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Quantities of exports of selected domestic agricultural products, 18.51-1908-Cont'<l. 

Oils, veg-
Year ending Ilops. etable-
June30- cotton-

seed oil. 

Pounds. Gallons. 
1871 ...•...... 3,273,653 ............ 
1872 .......... 3,061,244 547,165 
1873 ...•...... 1, 795, 437 709,576 
1874 .... .. ... . 117,358 782,067 
1875 .... ..•... 3,006,703 417,387 

1876 ..•....... 9, 191, 589 281,054 
1877 .•........ 9,581,108 1,705,422 
1878 .......... 18,458,782 4,992,349 
1&70 ......•. .. 5,458,159 5,352,530 
1880 .......... 9,739,566 6,997,796 

1881 ....... ... 8,990,655 3,J44,084 
1882 ......•... 5,807,363 713,549 
1883 .......... 7,817,228 415, Cill 
1884 .....•.... 13,516,643 3,605,946 
1885 ...•..... . 7,055,289 6,364, 2i9 

1880 .•........ 13,665,661 6,240,139 
1887 ••.•...... 260,721 4,067,138 
1888 ...•.... .. 6,793,818 4,458,597 
1889 ........ .. 12,589,262 2,600,700 
1890 •..•...... 7,540,854 13,384,385 

1801. •........ 8, i30, 080 11,003,160 
1892 .....•.... 12,604,686 13,859,278 
1803 .....•.... 11,307,030 0,462,074 
1894 .•.•...... 17,472,975 14,958,309 
1895 ••••.... .. 17,523,388 21, 187,728 

1896 ......... . 16,765,254 19,445,848 
1897 .......... 11,426,241 27, 198,882 
1898 .......... 17,161,000 40,230,784 
11199 • •..•.•.•• 21,145,512 50,627,219 
1900 ...•.. .... 12,639,474 40,902,390 

1901. •••...... 14,903,670 49,356,741 
1002 ....... ... 10,715,151 33,042,848 
1903 .......... 7, 794, 705 35,642,994 
1904 .......... 10,085,988 29,013,743 
1905 .......... 14,858,612 51,535,580 

1906 .......... 13,026,904 43,793,519 
1907 .... ...... 16,809,534 41,880, 3011 
1008 ••••...... 22,920,480 41,019,991 

Average: 
1851-1855. 975,171 ... -. -.. -... 
1856-1860. 658-630 ... . -........ 
1861-1865. 6,416,500 . ..... -- . - .. 
1866-1870. 5,901,883 ... - .. -...... 
1871-1875. 2,2G2,879 ... -......... 
1876-1880. 10,485,841 3,805,830 
1881-1885. 8,649,436 2,908,694 
1886-1890. 8,170,063 6, lf.S, 192 
1891-1895. 13,5-10,832 14,094,110 
1896-1900. 15,827,630 36,881,025 
1901-1905. 11,803,626 39,718,381 

Rice and Sugar, raw rlco bran, 
meal and and re--

polish. tined. 

Pounds. Pounds. 
445,842 3,841,078 
403,835 4, 478, 492 
276,637 10,083,363 
558,922 10,132,911 
277,337 24,152,388 

430, 9::n 51, 863,691 
1,300,982 39,751,324 

031,105 41,093,092 
740, 136 72,352,964 
183,534 30,142,004 

150,451 22,252,833 
143,2ll9 13,814,005 
136,143 28,542,115 
163,519 76,122,813 
063,502 252,740,427 

1,700,576 
4,126,630 
1,858.735 
2,890,027 
3,081,979 

16.J, 429, <{90 
190,804,677 
34, 6•16, 157 
14,269,414 
27,225,469 

3,490,895 
10,256,796 
13,711,798 
10, 7fi6, 249 
1,023,336 

108,433,474 
14,850,391 
20,746,327 
15,468, 49(j 
0, 529,008 

15,031,554 0,402,524 
3,905,754 8,305,219 
6,200,087 6,508,290 

15,334,089 9,865,347 
41, 066,417 22,514,603 

25,527,846 8,674,860 
29,591,274 7,572,452 
10,750, 448 10,520,156 
29,121,763 15, 418, 537 

113,282,760 18,348,077 

38,142,103 22,175,846 
30,174,371 21,237,603 
28,444, 415 25,510,643 

55,002,410 6,526,357 
70,552,800 6,507,069 
10, 517, 760 3,417,976 
2,210,360 4, ·180, 712 

392,515 10,537,646 

660,350 
251,381 

2,851,580 
7,969,815 

16,307,880 
43,-HH,818 

47, 6-10, 615 
78,694,439 
86,273,011 
33,805,539 
11,310, 197 
12,146,816 

Wheat ,vheat. !lour. 

Bushels. Barrels. 
34,304,906 3,G53,841 
26,423,080 2,514,535 
39,204,285 2,562,086 
71,030,928 4,094,004 
53,047,177 3,073,128 

55,073,122 
40,325,011 
72,404,961 

122,353,930 
153,252,795 

3,935,512 
3,343,665 
3,947,333 
5,629,714 
6,011, 419 

150,565, 477 
95,271,802 

106,385,828 
70,349,012 
84,653,714 

7, 1)45, 786 
5,015,686 
9,205 G64 
9,152,200 

10,048,145 

57,759,209 
101,971,949 
05,7!!9,261 
46,414,129 
64,387,767 

8,179,241 
11,518,449 
11,963,574 
9,374,803 

12, 231, 711 

65,131, 9-48 11,344,304 
157,260,351 15,100,769 
117,121,109 16, 620,339 
88,415,230 16,859,533 
76,102,704 15,268,892 

60,650,080 14,620,864 
79,562,020 14,569,545 

148,231,201 15, 3.f9, 943 
139,432,815 18,485,000 
101,950,389 18, G99, 194 

132,060,667 18,650,979 
154, 856,102 17,759,203 
114,181,420 10, il6, 484 
44,230,169 16,999,432 
4,394,402 8, ..,20, 335 

34,973,291 13,919,048 
76,669,423 15,584,067 

100, 371, 0.57 13,927.247 

3,289,391 2,629,904 
7, 7Gl, 715 3,155, 6&1 

27,061,526 3,958,898 
16,361,673 2,200,957 
44,803,875 3,359,537 

88,082,085 4,673,529 
101,445,107 8,573,508 
65, 26-l, 463 10,653,556 
98,810,268 15,057,067 

105,9G5,313 16,3 15, 0-17 
&9, 944,552 16,390,487 

Wheat 1,nd 
wheat flour 
(converted 
to wheat). 

Bus1,el.f. 
52,574,111 
38,095,75 
52,014, 71, 

5 
5 
8 
7 

91,510, 39 
72,91:?,81 

74, 750, ~ 
57,013,9 
92,141,62 

150,502,5 
180, 304, 181 

2 
36 
6 

00 

186,321,514 
121,892,389 
147,811,316 
111,534,182 
132,570,3C6 

94,565,703 
9 153,804, 96 

119,625,344 
88,600,743 

109, 430, 467 

100,181,316 
225,665,811 
191,912,635 
164,283,129 
144, 812, 718 

126,443,968 
145, 124, 972 
217,306,005 
222,018,420 
180,096,762 

215,900,073 
234,772,510 
202,905,598 
120,727,613 
44,112,910 

97, f,00, 007 
146,700,425 
103,043,609 

16, 4.18, !'JOO 
23,530, ~18.5 
47,456,010 
27,816,458 
61,601,560 

110,948,586 
14-0, 0'25, 953 
113, 205, 46.1 
166,571, 122 
179,518,025 
103,701,742 



FOREIGN TRADE IN FOB.EST P RODUCTS. 781 

Foreign trade in forest produc.ts, 18S1-1908. 

[Compiled from reports of Foreign Commerce and NaYigation of the Unlt.Qd States. All values in gold.) 

Exports of forest Excess oi 
products. lmfoorts of domestic ex• . Year ending June 30- orest ~orts (+) or 

Domestic. Foreign. 
products. o net imports 

(-). 

ii 
' I 

. 

1851 .............................................. S4,188,635 $566,554 $1,332,522 +$3, 422,667 
1852 .............................................. 4,400, 741 411,166 1,133,785 + 3,678,122 
1853 ............ --. -- ---. · · · · · -· --· · · · · · · · · · · · · · · · 4,704,394 341,666 I, 244,901 + 3,800,969 
1854 .................................. .. .......... 8,636,443 470,483 1,881,492 + 7,225,434 
1855 ...................................... . ....... 8,879,143 1,320,670 4,824,649 + 5,375,764 

1856 ............... -.. ------ --· ---· · · · · · · · · · · · · · · · 7,474,074 926,299 3,562,539 + 4,837,834 
1857 .............................................. 10,411,894 1,164,280 3,606,262 + 7,969,912 
1858 .............................................. 10,579,417 1,295,768 3,521,211 + 8,353,974 
1859 .......................... -..... · -· -· · · · · · · · · · 11,396,163 747,621 3,387,124 + 8.756,660 
1860 .............................................. 10,299,959 846,929 8,086, 735 + 3,060,153 

1861 .............................................. 7,236,605 756,112 7,734,540 + 308,177 
1862 ... . .......................................... 6,468,911 808,273 o,os2,091 + 1,295,093 
1863 .............................................. 6,544,788 872,515 7,849,625 - 432,322 
1864 .............................................. 6,701,909 616,086 10,401,691 - 3,083,G96 
1865 .................... ------ -- -~ --· · · · · · · · · · · · · · 7,444,439 1,109,049 7,688,146 + 865,343 

1866 .............................................. 9,579,561 584,459 11,635,299 - 1,471,279 
1867 .............................................. 11,297,881 599,918 12,975,903 - 1,078,104 
1868 ...................................... . ....... 12,162,538 674,786 12,586,964 + 250,360 
1869 .............................................. 11,654,909 361,480 6,073,805 + 5,942,584 
1870 ........................................ . ..... 12,209,323 1,181,708 7,873,631 + 5,517, 400 

1871 .............................................. 12,133,380 635,847 16,510,455 - 3,741,228 
1872 . ............................................. 16,741,148 1,004,495 19,402,210 - 1. 656,567 
1873 .............................................. 19,811,877 774,909 24,452,286 - 3,865,500 
1874 . . ............................................ 21,443,549 I, 116, 763 21,468,824 + 1,091,488 
1875 .............................................. 17,118, 463 1,019,887 17,295,187 + 843,163 

IS 76 .............................................. 15,954,288 883,254 16,023,785 + 813,757 
1877 .............................................. 18,.549,676 532,547 15,386,709 + 3,695,514 
1878 .............................................. 17,335,741 705,941 16,331,795 + 1,709,887 
1879 ...................................... . ....... 16,270,593 557,434 18,745,076 - 1,917,049 
1880 .......................... ---. -- --· ---· --- · · · - 17,056,870 614,399 27,847,871 -10, 176,602 

1881 .......................... -· --- --- --· · ----· · · · 19,324,096 352,249 31,707,280 -12, 030, 935 
1882 .............................................. 25,i00,254 1,321,446 36,962,880 -10,061, 180 
1883 .............................................. 28,645, 199 2,137,165 36,623,551 - 5,841,187 
1884 .............................................. 26,222,059 1,450,032 35,843,883 - 8,170,892 
1885 .............................................. 22,014,839 1,125,404 28,702,940 - 5,562,697 

1886 ...................... -... -· --------- -----· -· · 21,061,708 1,052,083 32,042,431 - 9,928,640 
1887 .............................................. 21,126, 152 l,5<l7,996 34,704,566 -12,009,418 
1888 .............................................. 23,991,092 1,319,270 39,801,356 -14, 550,994 
1889 . ............................................. 26,097,602 1,767,853 36,887,715 - 8,122,260 
1890 .............................................. 29,473,084 1,337,677 40,010,518 - 9,199,757 

1891 .............................................. 28,715,713 1,220,002 46,772,282 -16, 836, 567 
1892 .............................................. 27,957,928 1,542,639 47,052,892 -17, 552,325 
1893 .......................... ---- · --- --· · · · --· - · · 28,127,281 1,178,837 49,720,275 -20, 414,157 
1894 .............................................. 28,001,461 1,973,803 39,683,781 - 9,708,517 
1895 .............................................. 28,576,680 1,277, 705 43,302, 13·1 -13, 447,749 

1896 .....................•........................ 33, 718, 790 2,563,550 45,696,324 - 9,413,984 
1897 ....................................... _ . _ ... _ 40,490, 428 3,242,262 44,791,463 - l,058,ii3 
1898 .............................................. 38,439,418 2,582,082 45,751,938 - 4,730,438 
1899 .............................................. 42,828,732 3,011,832 53,317,266 - 7,476,702 
1900 .................... · --------- · --- --· · · · · · · · · · 52,676,575 3,981,002 60,633,078 - 3,975,501 

1901 .............................................. 55,369,161 3,599,192 57, 14.3, 050 + 1,824, i03 
1902 .............................................. 48,928, 764 3,609,071 59,187,049 - 6,649,214 
l!J03 .............................................. 58,734,010 2,865,325 71,478,022 - 9,878,681 
I 904 .......... . ................................... 70,085,789 4,177,352 79,619,296 - 5,356,155 
1905 .............................................. ti3, 199, 348 3,790,097 92,680,555 -25,691,110 

1906 .............................................. 76,975,431 4,809,261 96,462.364 -14,077,672 
1907 .............................................. 92,948,705 5,500,331 122,420,776 -23, 971, 740 
1908 .............................................. 90,362,073 4,570,397 97,733,092 - 2,800,622 

A,eragc: 
1851-1855 . •. . ................................. 6,161.991 622,088 2, 0&'3, 488 + 4,700,591 
1856-1860 . . . . ................................. 10,032,301 996,179 4,432,774 + 6,595,706 
1861-1865 .. .. ................................. 6,889,330 832,407 7,931,218 - 209,481 
1806-1870 ... . ............................ . . . .. 11,380,842 680,470 10,229,120 + 1,832,192 
1871-1875 ....... . .. . ....................... . .. 17,449,683 910,380 19,826,792 - I, 465,729 

1876-1880 ............................ . ........ 17,033,434 058, 715 18,867,047 - 1,174,898 
1881-1885 ..................................... 24,357,469 1,277,259 33,968,107 - 8,333,379 
1886-1890 ..................................... 24,529,928 1,408,976 36,701,317 -10, 762, 413 
1891-1895 ..................................... 28,275,813 1,438,507 45,306,273 -15, 591,863 
1896-1900 ..................................... 41,630,789 3,076,146 60,038,014 - 5, 3.'H, 079 
1901-1005 ..................................... 59,263,416 3,608,207 72,021,714 - 9,150,091 



782 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 

Quantities of exports of selected domestic forest products, 1851-190{). 

[Compiled from reports of Foreign Commerce and Navigation of the United States. "'hrrc figures are 
not given, either there were no exports or they were not separately classified for publication.) 

Year ending 
June30-

1851. ............. 
1852 .............. 
1853 .............. 
1854 .............. 
1855 .............. 

1856 .............. 
1857 .............. 
1858 .............. 
1859 .............. 
1860 .............. 

1861 .............. 
1862 .............. 
1863 .............. 
1864 .............. 
1865 .............. 

1866 .............. 
186i .............. 
1868 ........ _ ..... 
1869 .............. 
1870 .............. 

1871 .......... .... 
18i2 .............. 
1673 .............. 
18H .............• 
18i5 .............. 

18i6 .............. 
187i .............. 
18i8 .............. 
18i9 .............. 
1880 .............. 

1681 .............. 
1682 ............•. 
181;3 .............. 
1684 .............. 
1685 .............. 

886 . ............. 1 

1 

1 

1 
1 
1 
1 
1 

1687 .............. 
888 . ..... . ....... 

18.'19 .............. 
890 . ............. 

891 .............. 
892 .............. 
893 .............. 
891 .............. 
895 .............. 

806 .............. 1 
1 
1 
l 
1 

897 .............. 
898 .............. 
899 .............. 
900 .. ............ 

901 .............. 
902 .............. 
903 •............. 
904 .•....•....... 

1 
1 
l 
1 
1 905 .............. 

l 906 .............. 

' .907 .............. 
90!L .•........... l 

Lumber. 

Boards, Rosin. Spirits of 
Shooks, turpentine. 

deals, and other than Staves. 
planks.a box. 

,ll/ut. JYumbcr. ]\~umber. Barrels. Gallons. 
100,604 . . . . . . . . . -.. ...... -.. ---. 3'3i,220 363,828 
100,605 .............. . -. -.... --- .. 449,194 3.58,658 
iS, 599 ---------··· -.... --. -.... 4.54. il5 634, 3il 

197,154 ·········-·· ...... -.... -....... 001, 280 1,669,5~3 
14-1,718 ............ -.. ····-·-··--- 731,060 2,339,138 

126,330 ............ . ........... 52-l,i99 1,844,560 
309,165 641,5li 1 5..,.> 1--

:: ::::::: :: :!:::: ::::: ::: 
' .... ..,~ I I 

217.861 574.573 2, 45i. 2.'~5 
19i,099 i9S\,083 2,6.~.220 
170,922 

: : : : : : : : : : : :1:::::::::::: 
7i0,652 4,0i2,023 

132,332 536,207 2,941,855 
129,243 I 65,•Hl 43,507 ....... -......... . .................. 
13.5,901 ................. . .............. 17,025 58,565 
132,298 1,019,340 1 ••••••.••.•• 2,418 32,548 
172,644 1,043, 797 ............... 11,232 Sl, 863 

120,013 .. .. . . . .. . . .. . . .. ..... - ....... 250, 452 349,325 
131,666 .................... -... - ... - . - .... 33-t, 104 1,513,22.'i 
131,873 ................ . . .. .. . . .. . . - .. 413,501 3,068.629 
134,370 ············I············ 5S5,989 3,184,955 
140,863 583,316 3,246,697 . .. . . . . .. .. . -- . - ............... 

154,830 I 511. !159 2,453,554 
176,872 : : : : : : : : : : : :1:::::::::::: 692,728 4,495,441 
236,557 - ................ .. .. - ............. 645,162 5,114,653 
2?..S, 481 . . .. . . . .. .. . . - . .. .. .. . . . . . . . .. . 929.342 . ....... - - ..... 
213,974 ............. - - - - .......... 937,52i [>,509,024 

252,407 : : : : : : : : : : : :I:::::::::::: 824,256 - ........... 
321,530 .. . . . - - - . - ..... 6,796,027 
313,143 ♦ .............. - ................ 1,042,183 7,633,568 
275.102 l, 112.816 - --- 556 . .. . . . . .. . . . .. .. .. - ............. 1.:,,., .. 
285,194 . . .. . . . . .. . . . . .. ....... - ....... 1,040,345 7,091,200 

~20,602 . . - .......... . .. .. . --....... 1,023,ilO 6,505,62S 
40i,455 . .. . . .. . . .. . .. . .. . .......... - ... - 1,156,012 8,136,493 
499,406 ·····-·----· .............. - ... 1,347,256 9,867,344 
414,920 1,275.450 .............. 1. 545,211 11,300.729 
412,424 1,281,5il ................ 1,269,304 8,9S7,226 

435.608 1,098,347 ............. - 1,131,560 8,2li,678 
424,760 902,269 ............... 1,365,012 10,209,8S3 
436,718 668,072 ............. 1, •192. 314 10.585.942 
571,075 543,50i ............. 1,420,218 9,6S1. i59 
612,814 534,190 ... - ........... 1,601,377 11,'.NS,920 

613,406 316,2!2 ··-········· 1,790.251 12,243.621 
592.596 412,308 1,950.214 13,176.-170 ..... - - ..... - .. 
629,355 3S5,863 ...... - - - . - . - . 2,059,407 1:3,415.4.59 
574,920 383,706 ...... - .. - ... 1.9~7. 128 12,618,407 
538, 761 352,928 ...... - - . -. - . 1,862,394 1-1,652,738 

694, i99 643,099 ............... 2,172,901 17,431,665 
876,669 605,858 I ·s4: i.ii 1ss · 2. 429,116 li,302,823 
700,659 544,079 2,200,203 18,351,140 
Oi0,170 616.380 44,382,6i19 2,563,229 17,761.533 

1,046,758 773,019 49,011,533 2,369,118 18,090,582 

l, 101. 815 714,651 47,363,262 2,820,815 20,240,851 
942,814 78'!,241 46,998.512 2,535.962 l9,li7,7b8 

1,065,771 566,205 55,879,010 2,306,-198 16,378,7S7 
1,426.784 533. 162 4i, 4..'>0. 095 2, 58.S, 108 li,202.808 
1,283,406 872,192 48,286,285 2,310,2i5 15,894,813 

1,343,607 1,066.253 57,586,378 2, 438,556 15.9Rl,253 
1,623,964 803,346 51,120. lil 2,560,966 15,854,676 
1 548 130 900 812 61 600 949 2,712,732 19,532,583 

a Including'' Joists and scantl!ng" prior to 1S84. 

Timber. 

Hewn. Sawed. 

Cubicfcct. Mf((f. 
. --..... -.... . .. -. --- - - -. 
.. -. -.... -... --...... --... 
······-----· - . -..... --... 
............ -... ----········ 
. . - -......... . ............... . 

.. .. --..... -.. . .............. 

. .. . . . . . . .. . - - -. - ........... 

. .. .. . . . . .. . .. . . ............ . 

. .. .. . . . . . .. .. . . .............. . 

. - - ........... - - ..... ...... 

. . .. . . . .. . . . . .. ... - ........ . 

. . . . . . . . . . .. - .. .... - .......... 

.. - ........... . .. .. ........... .. 

. . . . . . . .. . . . . .............. 

. . . . . . . - ..... . ............ 

. . . .. . . . . .. . .. - . .... - ......... 

. . .. . . . .. .. . . . . . ...... - ......... 

. .. . . . . . . . . . . . ........ -...... 

. .. . .. . -...... ....... - - ... 
7,115,975 ................ 

7,115,007 ............ - .. 
12,594,738 ....... - ....... 
14,154,244 . ............... 
25,209.048 .................. 
13. 553, i14 ......... - - ... 
21,786, ,114 - ........... - ... 
20,6-10,259 ............. 
18,361,915 - ... -........ 
13,255,241 . .............. 
16,365,346 ................ 

22,961,618 .. - .......... ... 
24,491.354 ... - .......... 
19,913, 2'10 ................. 
10,615.065 201. 257 
8,411,066 153,248 

5,077,612 lfl3,344 
4,260,639 16i,C09 
5,613,175 187.780 
6,301,065 252.996 
8,732,761 270,0S-1 

6,900,073 214.612 
6,736,4~6 ?~5 550 _,> ' 

7,836.921 214.198 
4, 01!2, 709 237.~0 
6,039.539 297,693 

5,616.476 332,934 
6, ·106,824 391,291 
5.489,714 33S.5i5 
4,796,658 406.448 
4,416, i41 4,3, 512 

4,624,698 533.920 
5.388,-139 412, 750 
3. 291, •198 530,659 
3,768,740 55S,61l0 
3,856,623 486,411 

3, 5li", 046 552,548 
3.2i'l.110 600. /lti5 
..J, SS3, .5Cll 463,440 
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Quantities of exports of seuctcd dom.esticfore,st products, 1851-1908-Continued. 

Lumber. Tim her. 

Year ending Rosin. Spirits of 
June30- Boards, ShoGks, turpentiue. 

deols, and other th1m Stave.s. Ilewn. SaweJ. 
planks.a box. 

A,ernge: M feet. 1Vu1nber. Number. Barrels. Gallons. Cubic fut. .M fed. 
1851-185.5 ..... 124, 35-1 .. -....... - .... - -·-··-··-··- 524,694 1,073,104 -- . -------- . . -- - - . --- ---
1856-1860 ..... 201,275 . -.... ----..... - ------·-···· 661,925 2,515,645 -. ----... --... ········---· 
1861-1865 ..... 140,48-l ....... -- .. - .. - .... --.. --....... -- 1~6,465 625,668 .. --.. ---- - .. - .... -.... - ... -...... 
]S66-18i0 .•... 131, 757 .. - ... -...... - -.. - ...... -........ -.... - 439,4i2 2,2i2,566 ........... --...... . ................. 
18il-18i5 ..... 202,1-!3 ....... -..... --- ... ............... -. .. - 783,344 .. -................ 1!, 525,350 .. .............. -.. 

1Bi6-1880 ..... 289,475 . . -............. - .............. -... - ............. . ............ 18,0S1,83S . - . - ......... 
1881-1885 ..... 410,961 ............. . .............. 1,268,299 8,977,464 17,278,f65 . .... - . --... 
1886-1890 ..... 496,195 749,475 ................. - 1,402,096 9,988,836 6,037,050 214,5-13 
1891-1895 ..... 599,812 370,209 ............... .. 1,929,879 13,221,339 6,319, 138 239,9i7 
1896-1900 ..... 875,815 654,487 ...... -... - .. 2,348,131 17, 78i, 529 5, :l45, 283 3AA,558 
1901-1905 ..... 1, lGi, 118 6M,S94 49,189,433 2,529,i32 17,779,009 4,190,000 51).l, 466 

Quantities of imports of selcctt<l forest prod1.u:ts, 1851-19()8. 

[Compiled from reports of Foreign Commerce and Navigation of the United States. '\\·here figures are 
not given, either there were no imports or they were not separa.tely classified for publication.) 

Lumber. 

Year ending Camphor, India Rubber gums, Boards, Shellac. 1Voodpolp 1un~ 30- erode. rubber. total. deals, 
planks, Shingles. 

and other 
sawed. 

-
POll'll48. Pou'fldfJ. Pound11. 1,£ fat. Jf. Pounds. Tons. 

1851. ........... 176,226 . ........... . ............. ·····-----·· . . - ......... - ............ . ..... - ....... 
1852 ............ 189,316 . ...... -.... . ... - ........... ................ . ........... . ........... . ..... - ....... 
1853 ............ 109,908 -... - ... - . - . . ............. . . . . . . . . . . . - . ........... . ........... ............ 
1854 . • •......... 233,496 -----······· ·-·-·········· . . . . -....... .... -... -. -.. .. ..... -...... . ... - ........ 
1855 •.•......•.. 193,909 . .. - -....... . . -... - -...... . . . . . . -..... ·········-·· ... --......... . .............. 

185G ............ 341,972 . -.... - -.... . --............ ···-····--·· . ............ -........... .... --...... 1857 . . .......... 389,,51''8 ··-········· ·-·-·····----- .. .. . . . . . . . . . . .............. . -........... ···-······· · 1858 ............ 706,999 - .. --........ - . --........ - .. - . . . . . . . . . .. . .. .... -.. -.... -- .......... - .. . ... --- . - - .. 
185'.) ••••.•..•... 612,263 ------------ ....... - ...... . . .. .. . . . . .,,. ... . ........... . - .......... . ..... - - - - .. 
1860 ••.•.•••.•.• 49,047 ------··-- -- --·--·-------· .................. .... -- - ......... - .. .. ............. - .. . -.... - ..... 

1861 . • .......... 44,734 . . . . . . . - - ... . . . . . . . . . . . . . . . . . . . . . . . . . . ............ . .... - . - - . - . . ............ 
18G2 ..••........ 298,097 2,125,561 2,458,821 . . . . . . . . . . . . ............. 131,974 - ........ -.. 
1R63 •..•••.•••.. 221,280 5,104,650 5,128,026 . . . . . . . . . . . - ............. 615,036 . ............. 
1864 ........... . 517,570 . . . . . . . . . . . . . . . . . - -........ 333 .... - ....... 789,5!0 . ............ 
1865 ... •. ...... . 177,756 . . . . .. . .. . . . . . . -............ -........... ........... - 531,081 . ............ 

1866 ........... . 718,953 . . . . . . . . . . . . a 36,855 108,439 ............. 1,103,777 . ....... - ... 
1867 ............ -132,075 . . . . . .. . - .. - . 0 42,262 413,375 ......... - . - . 784,365 . ....... - ... 
1868 ............ 2,005 8,438,019 8,438,019 255,843 .............. 548,227 . ........... 
18G9 . .•......... ········--·· . . . . . .. . . . . . . 7,813,134 . . . . . . -..... .... - - ....... ............. . ............ 
1870 ...•........ . . . . - - - ..... . . . . . . . . . . . . 9,624,098 . ........... - ............ . ........... - ............. 
1871 ............ ..... - ... - .. . . . .. . . . . . .. . . 11,031,939 725,994 . ............ . ........... . . -......... 
1872 ..•........ . ............ - ........... 11,803,437 714, 731 102,904 . ........... . ........... 
1873 .•••........ 1,117,930 ............ 14,536,978 818,302 108,448 ............... . ...... - . - . -
1874 ..•......... 780,737 ........... - 14,191,320 562,395 109,245 ....... -..... . ...... ..... 
1875 • •••...•••.. 947, 191 . . . . . . . . .. . 12,035,909 393,786 82,110 . . . . . . . . . -.. ............ 
1876 ............ 322,972 . . . . . . . . . . . .. 10,5S9,297 333,996 38,279 . . . . . . . . . . . . ............ 
1677 ............ 1,022, 5(i5 . - .......... 13,!<21,109 316, 2il 3-1, 190 ............ . ........ -.. 
1878 ..••........ 1,117,290 . . .. . . - .. - ... 12,512, 203 327,298 47,532 ............ .. ............ 
1879 ..••........ 982,580 ............ 14,878,584 355,304 48,710 . ........... . ........... 
1880 ............ 2,445,471 . . . . . . . . . . . . 16,826,099 515,343 59,402 ............ . ............ 
18Rl ..••........ 2,010,165 . - .......... 20,015,176 575,320 . . . . . . - .. - .. 87,135 ............. 
1882 ............ 2,076,192 . . . . . - - - .... 22, 7l2, 862 612,364 99,264 ............ 589 
18S3 ............ 2,312,161} . . . . . . . . . . . - 21,646,320 572,099 104,657 ............ . ............ 
1884 ............ 2,047,732 ............ 2'1,574,025 600,762 86,219 2,865,753 7,491 
1885 •• ••........ 2,223,038 ............ 24,208,148 555,582 69,511 3,408,891 13 52 , 3 

a Gutta-percha only. 
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Quantities of imports of selected forest products, 1851-1908-Continued. 

Lumber. 

Year ending Camphor, I ndia Rubber gums, Boards, Shellac. ,vood pulp. 
Juno30- crude. rubber. total. den ls, 

planks, Shingles. 
and other 

sawed. 

Pounds. Pounds. Pound$. Mfut. .J[. Pounds . Tons. 
1886 . ........... 1,133,913 . - ......... . 29,263,632 547,832 79,150 4,396,431 10,130 
1887 .......... . . 2,857,222 ............ 28,649,446 559,236 89, HIO 4,722,538 23,410 
1888 ............ 2,779,719 ......... - .. 36,028,351 608,743 161, 715 4,206,850 35,133 
1889 ........... . 1,961,018 ............ 32,339,503 648,174 214,546 5,509,873 40,917 
1890 ............ 2,055,287 ............. 33,842,374 660,327 194,168 4,730,465 43,478 

1891 ............ 1,716,107 33,712,089 34,672,924 i57,244 2C0,652 6,253,380 43,316 
1892 .•. •........ 1,955,787 39,976,205 40,284,444 663,253 31i3, 027 6,310,266 41,118 
1893 ..••........ 1,733,425 41,547,680 42,130,058 742,597 459, 04.4 5,l.04, 732 63,565 
1894 ...•.. ...... 1,323,932 33,757,783 34,256,546 514,619 378,632 4,868,681 35,587 
1895 •........... 1,500,739 39,741,607 41,068,401 600,798 51,513 6,401,000 28,440 

1896 ..••.. ...... 945,029 36,774,(60 ~o. 618,314 786,209 . - .......... 6,056,957 45,143 
1897 ..••..... .•. l, 469,601 35,574,449 36,692,114 883,781 .... - - ...... 7,151,459 41,7i0 
1808 ............ 2,047,234 46,055,497 46,691,974 353,215 435,421 G,984,395 29,846 
1890 ••••..•..... 1,807,889 51,063,066 58,055,887 423,928 471,594 9, 8.30, 111 33,319 
1900 ..•.....•... 1,789,580 49,377,138 58,506,569 680,226 541,040 10,621,451 82,441 

1901. .•.••...... 2,175,784 55,275,529 64,927,176 ~90,820 555,853 9,G08,745 46,i57 
1902 ............ 1,831,058 50,413,481 07,790,069 li65, 603 707,614 9,064,789 67,416 
1903 .••• ........ 2,472,4~0 55,010,571 (;9, 311, C78 720,937 724,131 11,590,725 ll6,881 
1904 .•.......... 2,819,673 59,015,551 74,327,584 589,232 770,373 10,933,413 144,790 
1905 ...•........ l, 904,002 67, 234, 256 87,004,384 710,538 758,725 10,700,817 167,504 

1906 ..•......... l, 668, 744 57,844,345 81,109,451 949, 717 900,856 15, 7S0,090 157,224 
1007 ..•.......•. 3,138,070 76,903,838 ·101, 935, 185 934,195 881,003 li,785,960 213,110 
1908 ............ 2,814,299 62,233, 160 87,334,026 791,288 {188, 081 13,361,932 237,51~ 

A-rcrage: 
1851-185.5 .... 180,571 .............. . ....... ..... . - ........... . . -. -. -..... ········--· · ······ · · · · --
1856-1860 .... 419,070 . . . . . . . -.... . . . . . . . - ...... . .. - ........ . ...... -. -.. . ... - -......... .... -. - ....... 
1861-1865 .••. 251,887 ....... ♦ •• •• - •• . ..... . -.. -. -.. . . . .. . - .... -... . .. -...... -.... . ..... - . - . -.... .. ........... -
1866-1870 ...• . . . .. . . . . . . . . .. .. . . . .. . . . . . . 5, 100,874 . ... - .. -..... . ..... - .......... .. .. -........ . . .. ............ 
1871-1875 .... .. . . .. . . . . . . . . . . . . . . . . . . . .. 12,719,917 643, O.J2 - ........ -... - .............. . ........... -

1876-1880 .... 1,178,176 . . . . . . . . .. . .. . 13,i25,458 SG0,642 45,623 . .............. . ........... 
1881-1885 .... 2,133,859 . . . . . . . . . . . . 22,631,306 583,225 89,357 . .. . . . . . . . . .. . . ............ 
1886-1890 .•.• 2,157,432 . ..... . .. .... 32,144,661 b04,862 147,750 4,715,031 30,615 
1891-1895 .... 1,646,010 37,747,073 38,482,475 655,702 302,574 5, SSi, 624 ,;2, 405 
1806-1900 .... 1, till, 987 43,768,022 48,112, Oi2 625,472 ..... ........ 8,128,875 46,50! 
1001-1905 .... 2,240,591 57,389,878 72,672,178 635,426 703,339 10,379,698 108,671 



• 

I ND EX. 

Absorptive power, soils, study in Soils Bureau . ... •..•• •. . .• . •. .... . .. . ..... 
Accounts, 1906 and 1907 ........................................... . .... . 

Page. 
97 

122,123, 
495-

121-123: 
561 

5() 
263-264-

83-
253-254 
247, 24S 

31& 
497-49';; 

and Disbursements, Division, organization and work ............ . 
work, 1908, review by Secretary .. . 

Acid phosphate, use as fertilizer, and price ............................... . 
on alkaline soils for tobacco growing . . . ............... . 

Acids, fre~, injury to paper ... .. .............................. . .. . .... . .. . 
Adulteration food and drugs, proceedings ..... . .......................... . 
Adzuki bean, origin, growth habits, yield, and value ....................... . 
Africa, plants suitable to certain regions of the United States . .. . . .......... . 
.Agricultural college training, insufficiency ............................... . 

colleges, list, with locations and presidents .... . . . ............ . 
education. See Education, Colleges; Schools. 
experiment stations, list, with locations, work, and directors. . . 499-50t 

See also Experiment stations. 
explorations ........................... . . ... ................ . 
methods, discoveries and improvements since 1897 ........... . 
production, increase, results of agricultural science ............ . 

1908, revie,v by Secreta,ry ........................ . 
products, statistics, exports ................................. . 

and imports, 1851-1908 ........... . 
imports . ................... . ............ . 

40-45-
162-163-
179- 184 

9-15-
763-771 
772-78() 
752-762 

See also Farm products; Forest products. 
Agriculture, advances, 1897-1908. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150-186 

Assistant Secretary, duties. . .................................. 491 
Department, appr<?priations, 1?07, 19081 and 1909 ............... 121,497 

build1n~s, operations, review by Secretary . . . . . . . 2~ 
expenditures, 1908............................... 121 
growth since 1897.. . .............. . . . . . . . . . . . . . . . . 178-17';; 
organization........ .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . 491-497 
work, 1908, details, review by Secretary........... 19-150 

review of twelve years, 1897-1908 ........... 150-186-
Intemational Institute, establishment............ . . . . . . . . . . . . . 125 
roads aa a factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144-145, 
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