










4 
hy provi<l111g ,1 :-;pc1·i:il P1li!iu11 to 1, .. a\·ail.d1l1• fol' forPign di~1 rihution 
<luri11g· th<• tillil' ol' th<' Paris ICxposition of lflOO-a11 1•,lition ,,·liieh 

' "·ill ht· Jit1·r,tlly --<•xtra,'' 11ot only a:-. to 11nn1hp1• but as to "·orkn1an-
sh ip. i"iO Jlllll'h fo1· the• 111 isc•(•ll:i uc•ous papc•1·:-. fro111 t liP s<>veral <·h it>fS 
of th1• J{u1·f•a11s, fJivi~io11s, and <>fli<·<•s. 'l'\\·o pap1•rs 011ly a1•p c·ontrihu
t~ cl t,v other:-- than l)C'part 1n<•nL ofliet>rs a11cl cn1plo~•t·1•!-i, that, on t lH· 

• ·· \\To1·k of th<> 1>1·eeder iu il11proving liv<' :-;t<H·k" an<l that 1111 t l1C •• l)<'\'<'l-
op1ne11t of 1ran portation in th<' tfnit('d ~1atl'"'.,, 'l'hc~<-- pap(•r:-; \\'<•re 

pr1.·p:11·1:•tl hr t"·o gc•ntl<•nH.'H p,1('h of ,vlin111 h, <':--peri:dly qunlifi<'d 1,y 
thP expPrien<·c> of a lifPli1nl' to treat of tl1t• :-;tth.i<"<'i a!:'i::-;ig111•cl to hi111. 

'l'hP :_!('IH'ral <'hara<'ter of 1ia• .i\pp1•1tdix hns not hee11 1nat1•rinlls· 
<.'hclll!!f'd: s11eh 111odili<'a1 ioll:-- as hc1vP IJP.E'II 111:1d1• are in the dir(•<·t ion 
of 0xpan-..ion. ,,·ith a vip,v to thC' 111aki11g of this part of thC' 1 Parl1ook: 
a (•on,·t•11ic·nt autl full rc-ady-r<'l'1•r1•11<·<' hook, ex1·l11ding no infor111;.tion 
,vhic·h 111i~ht bt• or\ ;till<.' to a11y l'('~id<'nt in H l'lll':ll dii-,tri(•t. 'l'hC' :-.tt..>p 
\\lii,·h ha,·c> alr<'adv Jip1•11 tak<'n in this din·<·tion ,, ill hp (•ontinue,l in 

L 

tht• fnt11r1'. 
II :--hould b" s:tid in s1,c>aki11g of th<· _\.ppPndix, thC' ('hara<:tt•r • f 

,vhi<·lt pr1•(•l11d0s tl1<1 g-i\·ing of indi, idnal c·1•pdit for the ,·ariou::i 1·011-
tl'ihutioui-,, that all the Bu1·eaus, J)i,ision:--, and (>lli<•e!j of thl' J)(-'part-
111<'111 haY(' ::-11ppli0d H ::-harP, oftc•n1 i111t.>s in,~01, i11:r n ,·<•ry la1•(J'e a1nount '-• L t°"' 

of \\'ork·, 1111t i11fn•qt1<•11t l,v 11101'1' th,Ln is r<.>q11i1·<.>d int h<' prPparation of 
pap<' !':-, fo1· the 111,1 i11 h<,cl.' of 1 Ii" , oln111<>. 'l'he illn':-itrnt ions include 
sixt.,·-tlu·,•~ pl:llPS :t11<1 llllllH?l'Oll~ tc•.xt fi!!'lll'PS. 

lt i~ propPr to ::-tatc l11•re tl1at ac·k110\\l(•d: .. n11en1 ... al'<:' dup to 111:tn\' 

lH'l'::-.on:-; for iufo1·nta1io11 kindly ~uppli1•d l>) tlH•111 to th1• "rite1·-.. ~f 
::,1, era! uf th<· JHqh·rs c•o111prist•cl in 1 hi::- volt11ne, hut t hC" l'rPqur11,·~· of 
su ·h ai,l 111akes it in1po-..:::-ihlL1 to parti~1tlariz1. and c•onlin(~.., 11 ... to this 
g<'H<'ral ac· kno" ledg1nen t on hPlia If of th<> " ri t ers 1 h us fa vorC'cl. 

( t EO. \\'"~1. l lILI..., 

ll'd ·t( r. 
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York. 1'"i!;{, :i.-Tyavelin~ agr1<..:u tun1 1 rary, 11sec 111 counec: o 1 ,. · 
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('aliforn1n. Fig. 2 -Ti;,:nshliii 
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XL YII. Fi:.r. l. Field of tulip-flowered poppic•s in Cnlifuruia.. !'1 • 2. 1'11:"ld of Pri1nn 
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XL\'III. Fit~- 1. Field of Silvcrskin onions 0,1 Bloo1nsdule f:inn. Ph1lnd .. lpl11a, Pa. 
l'ig. 2.- Prize head lettuce, grown on D,3partinent ot Agrwnlt uro tr1:,l 
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XLIX. Fig-. 1. Portion <>f the tria! grounds of Forc1hook farn1, Ph~1,tclPlplun, Pa. 
Fig. 2.-Part of tbo aster trial:-; on Forclho<,k fann, Pl11laclt-lpl11a, Pn •• ··.··· 

L. Fig. 1. Portion of trial grounds of tho Dep,irt11H•11t or' Agnenltnre>, show·u1: 
1~tt11ee trials in foreground. Fi~. 2.-Portion of thn p n. trifils 011 tl1e 
grounds of the Depn.rtment of Agl'ic>nlturc . . . . .......... . 

LI. Fig. 1.-~\Iodcru 1·ose house. I<'ig. 2.-Retail flower store. 
LII. Fig. 1.-rromnto house. Fig. 2. Lcttuee house.. . . 
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LIY. Fi~. l.-The first irrigation. Fig-. 2.-A later irrigation. . . . 
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•) "I t T' • f ' u . p -.-., oun ..., 1110n. 1 om n1on ass. . .. . ...... . 
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L ,·111. Fig. _1.-A c_-hec:k aud lateral gato on uu1in c•anal. Fig. 2. . \ l' tppok t t 1 u11c as-
11 l"l ng \\'Cll' • • • • • • • . • • • • • • • • • • • • • . . . • 
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LXI. 
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LXII. 
LXIII. 
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TEXT FIGURES. 
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REPORT OF THE SECRE'fARY. 11 

the Farmers' B1.1lletins, 2,-:1:37,000 copie "'ere printed and distribt1ted, 
whicl1 di(1 not meet the f11ll demand. J 

SECTION OF FOREIGN 1I A .. RI{ETS.- hows rapid g·rowtl1 of 1\n1erican 
commerce wit11 all parts of the ,,orld. '\Ve contin110 to sell ra,v 111.L'tte
rial to foreign co11ntries, from " 'hich they manufacture h.igl1-sclljng 
articles. Trade reg1.1lations are l)rohibitory against An1erican n1eats 
in some European countries ,vhere importations of cl1eap grains from 
wl1ich meats are 1nade arc e11couraged. The 1:-\meri.can farn1cr ca11 not 
afford to export n itrogen ous grains or mill feecls for this pt1rposc. 

BUREAU OF ANI:.\I.A.L L~GSTRY.-The "·ork of this Bureat1 increases 
r apidly. Meat inspection ,Yas conducted last :rear at 138 abattoirs 
i11 -:1:1 cities. 'fhe ante-mortc1n ins1)ections ,Yere 53,223,176, while the 
n1.1mber in 1802 ,Ya 3,809,459. The t,hird :year of experime11tation 
with l1og cholera shows t hat from 7 5 to 80 per cent of l1ogs i11jected 
v.ith serum are sa·ved. Encouraging res1.1lts ha,'"c con1e fro1n tl1e 
introd1.1ction of dairy proclt1cts into foreign 1narkets. 'fhe D epart
n1ent sends sl1ip1nents abroad for the purpose of ascertaining tl10 facts 
regarding such l)roducts; tl1ese facts are publi heel, ancl commerce 
nat urall)r f ollo,,s. 

D1·vrs10N OF STATISTICs.-FiftJ- thousan(l crop reporters keep tl1e 
DiYision of Statistics informed regarding the conclitio11 of ot1r staple 
crops, and e\,.ery effort is being made to promptl,r gi,,.e the people tl1e 
facts as tl1e)· are fou11cl. 

GARDEKS A:Nn GROl,~Ds.-Tl1e grot1ncls of tl1e Department and its 
extensi,Te greenl1ot1ses ser·\',.e a useful purpose, more tha11 100,000 
pla11ts and bulbs, all of economic , .. al11e, l1aving been distrib11tecl dt1r
ing the ·year by tl1e St1perinte11dent. 'l,his official is now pre1)arcd to 
Sll})l)l.r tea plants for ex1">erimentation i11 tl1c Gt1lf States. 

SEED DISTRIBUTIOX.-The D epartment i11 the distribution of seeds 
is ain1ing to conform to tl1e original s1)irit of tl10 la,~ u:r tl1e i1nporta
tion and distribution of what is rare ancl ,,.alt1able. 

WEATHER BUREAU. 

The establis11ment of stations aro1.1n<l tl1e Caribl>ea11 Sea l1as cnal)le<l 
tl1c ,, ... eatl1er Burea1.1 to 11ote tl1e first approacl1 of tho ,, ... est I11clia11 
c)~clone and to warn sl1ipmasters i11 port a11cl intoreste<.1 persons on 
land, witl1 rc1narkablo certai11ty, of its approach. 

EXTRA.CTS FRO"ll THE REPORT OF THE CHIEF. 

The follo,ving paragrapl1s, extractec1 fron1 the report of t11e chief of 
the Bureau, set forth sonic important featl1rcs of tl1e ,,·ork.: 

COLD WAVES. 

Among the most impoi-tant warnings issued by th<" Weather Bureau are those 
which give notice to agricultural and commercial interests of the approach of 
perio<ls of abnormally low temperatuTe. Warnings of this class have been par
tit.;ularly successful during the past year, ancl a not unimportant feature of the 
ad·vices has been estimates of the probable continuation of injuriously lo,v tem
peratuTes. In fuct, a special effort has been made, and ,vill be sustained, to afford 
all interests all the information regarding future weather conditions that is "·ar
rantecl by modern methods, appliances, and skill in forecasting. The recognized 
accuracy of the temperature forecasts have caused them to be closely ,vatched by 
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various interests. anc1 1n the com1nercial ceute1 s 1nov1'111rnts of 11c>rishahle g0ods 
a1·e ahnos1 abs1)lntelv controlled by a<1vices rec0i, P<l frl1111 the \'\reather Bnrrau. 

Bv far the n10..;;t 1111po1 tant cold "'ave. or serit1 s of cold ,va vr:;, of the "·inter 
cro~scd the conn tr~ f10111 the N Jl th Pacific to the South .A tla11tic coasts <luring the 
fir~t half of February, 18D!l, <1.nnaging crops and fruits in tho Southern States to 
thl, vxtent of 1nillions of dollars. During the first eight days of tlH• 111011th the 
lo,vest tc1npera1 ures on record ,Yere reported at point-, iu i he Xorth Pacifi c.·< ast 
St •• tes; froin the !>th to the 12th inany places in the Central \Ve.• tern, a111 ~orth
weste,·n States reported the coldest ,veather 011 rPeo1<1. During the 13th .11.d 14th 
the cold "·ave over::,pread the Southern an<l Eac;;tern Statl•s, att-0nde<l 011 the t:3th 
by the lo"·est tc111pcratnre on record fro1n the 8 )t1ther11 Roeky 'i\Ionutain :--lope to 
the South .A.tlantic coast. hy zero te1nperaturc to the (.}nlf coast of .Alaha111a. and 
by a sncnvstor111 of unprcccc.leutccl severity in the iiiddle .. Atlantic Statt-s. 

The Weather Bureau forecasts and',Yarnings ga Ye> a111ple and tiinely notict~ to 
all i11terests of the aclvancc of the col<l ,va,·c, antl special reports a11<l nt:'"·~paper 
con1n1ents gave unquestionable e, idcucc that the ,varnings pro1npted protective 
measures "·hereby crops, live stock. ancl perishal>lL' [4'0CHl-., and 1n1'1ehanclise to the 
value of huntlrclls of thousands of dollars "·ere savr11. Along the :\[ic.1dle .A.tlantic 
and Nc,v England c )a~b, the cha1·acter of the stor1n eallud for the <1isphty of 
h n1 J. icane signals, the extre1ue "·arnings of the Bnrenn . 

The detailed action taken in connection "·it h this coltl ,va, e an<l stor1n and the 
n umerous 1H'\Yspaper couunents relatinb tlu reto, for ,vhich ~pace cai1 1 1 t be 
given here, "·ill be founc1 in the l\Io11thl, \\Tlatht•r Re, ie"· for Felnuary 1'-10!) . 
All reports ancl comn1ents 1,ear ,Yitne:-s to th fact that the "·ork of the> \"\T .t,her 
Bureau in connection ,vith tln,;, the ~e, t·rest cold ,Ya, e in the hi~tor,· of the 

• 
Sontltlrn State", ,, as as nearly perfeet .ls tho 1no~t appro, e1l 1nt1t hod.., of 1lhi~en1i-
nating "·a111ings "·oulcl permit. The a1no1 nt save1l l1y stock1ncn in tlH: \\·e:.--t and 
South\\·e.st, h, trnek grlnYers in the SontlnvPst. and hy frnit gro"ers. gar1leners, 
antl orcharc1ists in the Southt>rn States. a11cl 1nore l'~pecially 111 Florida, i~ incal
culable. The superintendent of th0 Florida East Coa:-;t l;in • 1e:port~ that the 
warnings sent along his line nf road, fifteen hon1s iu adYanee of the {'Old \Ynve, 
alo1.o rc•snltet1 ~u i-aving one-half of the vegetahle erop, autl that tht: , alno of the 
crop ,vas cstilnated at $1,000,000. The cxeeptionally :::evl'rt• eharacter of the tor111 
along the l\1id<lle 1\.tlantic and ~e,v England coast::; a1nply jnstific<l the special 
,v,,rnings i-;ent to that section. 

l'Ll ~IA.TE .\XD CROP SERVICE 01' l'Ull.\. .\XI> Pla:n f() HI( o. 

In tho latter p,nt of Oetobcr. lq!J8, 1nstrnetio11s "·ere i;iven to tl1t' offieial at 
San Juan, Puerto Rico, to establish a clnnatc antl crop s<·1 vice in that h;la1Hl, and 
latPr i--hnilar ,H: tion ,vas taken in Cuba. bnfficient instrun1enls a11cl shl'lters of 
standard patte1n ,verc sent iuto both island::; anc.l voluntary stations Pstahlished 
as rapidly a!:l tho cooperation of cfrlcicnt obsPrYers coulu· hP s<.•enr(•1l. By the 
OpAnin~· of the ne"· year the isl..ue of the "\"\T eckly C'li1nate aud Crop I3ulletin had 
begnn in Pne1 to Rico, aucl shnilar bulletins for Cnua "·ere first issnt1cl nhont the 
111idclle of ~I1y. The ill~10ss of. the official in charge unfortunately interrupted 
t~1e ,vork ~f the Puerto R1<.;o seetion. ,Yhieh, ho"·eyer. ,vas resunicd in l\Iay :uul has 
since cont1nuec1. Arrange1nents have hecn co1npletcd hy "'hil'h·nionthlv sPctiou 
report~, after the standard, for both Puerto Rico ancl C'uha "'ill l.Hi ii:i8t;ed ht•re
after, "·ork on the fitst report, that for l\lay, 189!), for Pnerto Hit O ueiu•r ,v(•ll in 
hand. Not,vithstan<ling the :-;erious <1iffieulties ,vhich "'t'l'<' cnrot~ntore71 111 thc
pro::;ecntion of the eliinat~ a1H1 crop ,vo_rk 111 these islauds, dnt> in a great llll'asurc 
to tho fact that the Spanish lan6'1.Ulgc 1s exclusiycly spoken, 1nneh has bcrn sne
cessfu:ly ac_ccnnplishe<~. as <'Yidcncetl hy thP fact that both sections issut><l "'l'el~l)· 
bulletins "'1th 1·egular1ty after the 111ilh1lc of ~Iay. 

• 
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afford to export n itrogen ous grains or mill feecls for this pt1rposc. 

BUREAU OF ANI:.\I.A.L L~GSTRY.-The "·ork of this Bureat1 increases 
r apidly. Meat inspection ,Yas conducted last :rear at 138 abattoirs 
i11 -:1:1 cities. 'fhe ante-mortc1n ins1)ections ,Yere 53,223,176, while the 
n1.1mber in 1802 ,Ya 3,809,459. The t,hird :year of experime11tation 
with l1og cholera shows t hat from 7 5 to 80 per cent of l1ogs i11jected 
v.ith serum are sa·ved. Encouraging res1.1lts ha,'"c con1e fro1n tl1e 
introd1.1ction of dairy proclt1cts into foreign 1narkets. 'fhe D epart
n1ent sends sl1ip1nents abroad for the purpose of ascertaining tl10 facts 
regarding such l)roducts; tl1ese facts are publi heel, ancl commerce 
nat urall)r f ollo,,s. 

D1·vrs10N OF STATISTICs.-FiftJ- thousan(l crop reporters keep tl1e 
DiYision of Statistics informed regarding the conclitio11 of ot1r staple 
crops, and e\,.ery effort is being made to promptl,r gi,,.e the people tl1e 
facts as tl1e)· are fou11cl. 

GARDEKS A:Nn GROl,~Ds.-Tl1e grot1ncls of tl1e Department and its 
extensi,Te greenl1ot1ses ser·\',.e a useful purpose, more tha11 100,000 
pla11ts and bulbs, all of economic , .. al11e, l1aving been distrib11tecl dt1r
ing the ·year by tl1e St1perinte11dent. 'l,his official is now pre1)arcd to 
Sll})l)l.r tea plants for ex1">erimentation i11 tl1c Gt1lf States. 

SEED DISTRIBUTIOX.-The D epartment i11 the distribution of seeds 
is ain1ing to conform to tl1e original s1)irit of tl10 la,~ u:r tl1e i1nporta
tion and distribution of what is rare ancl ,,.alt1able. 

WEATHER BUREAU. 

The establis11ment of stations aro1.1n<l tl1e Caribl>ea11 Sea l1as cnal)le<l 
tl1c ,, ... eatl1er Burea1.1 to 11ote tl1e first approacl1 of tho ,, ... est I11clia11 
c)~clone and to warn sl1ipmasters i11 port a11cl intoreste<.1 persons on 
land, witl1 rc1narkablo certai11ty, of its approach. 

EXTRA.CTS FRO"ll THE REPORT OF THE CHIEF. 

The follo,ving paragrapl1s, extractec1 fron1 the report of t11e chief of 
the Bureau, set forth sonic important featl1rcs of tl1e ,,·ork.: 

COLD WAVES. 

Among the most impoi-tant warnings issued by th<" Weather Bureau are those 
which give notice to agricultural and commercial interests of the approach of 
perio<ls of abnormally low temperatuTe. Warnings of this class have been par
tit.;ularly successful during the past year, ancl a not unimportant feature of the 
ad·vices has been estimates of the probable continuation of injuriously lo,v tem
peratuTes. In fuct, a special effort has been made, and ,vill be sustained, to afford 
all interests all the information regarding future weather conditions that is "·ar
rantecl by modern methods, appliances, and skill in forecasting. The recognized 
accuracy of the temperature forecasts have caused them to be closely ,vatched by 
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various interests. anc1 1n the com1nercial ceute1 s 1nov1'111rnts of 11c>rishahle g0ods 
a1·e ahnos1 abs1)lntelv controlled by a<1vices rec0i, P<l frl1111 the \'\reather Bnrrau. 

Bv far the n10..;;t 1111po1 tant cold "'ave. or serit1 s of cold ,va vr:;, of the "·inter 
cro~scd the conn tr~ f10111 the N Jl th Pacific to the South .A tla11tic coasts <luring the 
fir~t half of February, 18D!l, <1.nnaging crops and fruits in tho Southern States to 
thl, vxtent of 1nillions of dollars. During the first eight days of tlH• 111011th the 
lo,vest tc1npera1 ures on record ,Yere reported at point-, iu i he Xorth Pacifi c.·< ast 
St •• tes; froin the !>th to the 12th inany places in the Central \Ve.• tern, a111 ~orth
weste,·n States reported the coldest ,veather 011 rPeo1<1. During the 13th .11.d 14th 
the cold "·ave over::,pread the Southern an<l Eac;;tern Statl•s, att-0nde<l 011 the t:3th 
by the lo"·est tc111pcratnre on record fro1n the 8 )t1ther11 Roeky 'i\Ionutain :--lope to 
the South .A.tlantic coast. hy zero te1nperaturc to the (.}nlf coast of .Alaha111a. and 
by a sncnvstor111 of unprcccc.leutccl severity in the iiiddle .. Atlantic Statt-s. 

The Weather Bureau forecasts and',Yarnings ga Ye> a111ple and tiinely notict~ to 
all i11terests of the aclvancc of the col<l ,va,·c, antl special reports a11<l nt:'"·~paper 
con1n1ents gave unquestionable e, idcucc that the ,varnings pro1npted protective 
measures "·hereby crops, live stock. ancl perishal>lL' [4'0CHl-., and 1n1'1ehanclise to the 
value of huntlrclls of thousands of dollars "·ere savr11. Along the :\[ic.1dle .A.tlantic 
and Nc,v England c )a~b, the cha1·acter of the stor1n eallud for the <1isphty of 
h n1 J. icane signals, the extre1ue "·arnings of the Bnrenn . 

The detailed action taken in connection "·it h this coltl ,va, e an<l stor1n and the 
n umerous 1H'\Yspaper couunents relatinb tlu reto, for ,vhich ~pace cai1 1 1 t be 
given here, "·ill be founc1 in the l\Io11thl, \\Tlatht•r Re, ie"· for Felnuary 1'-10!) . 
All reports ancl comn1ents 1,ear ,Yitne:-s to th fact that the "·ork of the> \"\T .t,her 
Bureau in connection ,vith tln,;, the ~e, t·rest cold ,Ya, e in the hi~tor,· of the 

• 
Sontltlrn State", ,, as as nearly perfeet .ls tho 1no~t appro, e1l 1nt1t hod.., of 1lhi~en1i-
nating "·a111ings "·oulcl permit. The a1no1 nt save1l l1y stock1ncn in tlH: \\·e:.--t and 
South\\·e.st, h, trnek grlnYers in the SontlnvPst. and hy frnit gro"ers. gar1leners, 
antl orcharc1ists in the Southt>rn States. a11cl 1nore l'~pecially 111 Florida, i~ incal
culable. The superintendent of th0 Florida East Coa:-;t l;in • 1e:port~ that the 
warnings sent along his line nf road, fifteen hon1s iu adYanee of the {'Old \Ynve, 
alo1.o rc•snltet1 ~u i-aving one-half of the vegetahle erop, autl that tht: , alno of the 
crop ,vas cstilnated at $1,000,000. The cxeeptionally :::evl'rt• eharacter of the tor111 
along the l\1id<lle 1\.tlantic and ~e,v England coast::; a1nply jnstific<l the special 
,v,,rnings i-;ent to that section. 

l'Ll ~IA.TE .\XD CROP SERVICE 01' l'Ull.\. .\XI> Pla:n f() HI( o. 

In tho latter p,nt of Oetobcr. lq!J8, 1nstrnetio11s "·ere i;iven to tl1t' offieial at 
San Juan, Puerto Rico, to establish a clnnatc antl crop s<·1 vice in that h;la1Hl, and 
latPr i--hnilar ,H: tion ,vas taken in Cuba. bnfficient instrun1enls a11cl shl'lters of 
standard patte1n ,verc sent iuto both island::; anc.l voluntary stations Pstahlished 
as rapidly a!:l tho cooperation of cfrlcicnt obsPrYers coulu· hP s<.•enr(•1l. By the 
OpAnin~· of the ne"· year the isl..ue of the "\"\T eckly C'li1nate aud Crop I3ulletin had 
begnn in Pne1 to Rico, aucl shnilar bulletins for Cnua "·ere first issnt1cl nhont the 
111idclle of ~I1y. The ill~10ss of. the official in charge unfortunately interrupted 
t~1e ,vork ~f the Puerto R1<.;o seetion. ,Yhieh, ho"·eyer. ,vas resunicd in l\Iay :uul has 
since cont1nuec1. Arrange1nents have hecn co1npletcd hy "'hil'h·nionthlv sPctiou 
report~, after the standard, for both Puerto Rico ancl C'uha "'ill l.Hi ii:i8t;ed ht•re
after, "·ork on the fitst report, that for l\lay, 189!), for Pnerto Hit O ueiu•r ,v(•ll in 
hand. Not,vithstan<ling the :-;erious <1iffieulties ,vhich "'t'l'<' cnrot~ntore71 111 thc
pro::;ecntion of the eliinat~ a1H1 crop ,vo_rk 111 these islauds, dnt> in a great llll'asurc 
to tho fact that the Spanish lan6'1.Ulgc 1s exclusiycly spoken, 1nneh has bcrn sne
cessfu:ly ac_ccnnplishe<~. as <'Yidcncetl hy thP fact that both sections issut><l "'l'el~l)· 
bulletins "'1th 1·egular1ty after the 111ilh1lc of ~Iay. 

• 
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From the 1nany courteous and complimentary co1n1nunications that have been 
received and notices publi.shecl in the ne,vspapers, both on the islands and in the 
United States, it is eviclenl that the efforts to establish this service have been suc
cessful and have n1et a -popular need. As the residents of the islands become 
m ore conversant with the aims and scope of the i:-ervice they ,vill appreciate more 
fully ,vhat a great benefit it is, both climatologically and fi-nancially. 

LOSS OF LIFE AND PROPERTY BY LIGIITNING. 

The collection of statistics of loss of life and property by lightning, r eferred to 
in a previous report. has been continu ed. The nu1nber of deaths by lightning 
stroke in the calendar year 1898 ,vas 367 and the number of injuries 49,1. The 
places where the proportion of deaths to total population ,vas the greatest ,ver e 
the Upper 1'Iissouri Valley and portions of the Rocky ::\fountain region. Tho 
proportion of cleaths by lightning in the United States to the total population h; 
about five in a million. ,vhich. it may be remarked, is higher than the average of 

n1ost coun tries. 
Nine hundred antl sixty-six barns, sheds, etc .. 735 dwellings, stores. and office 

buildings, 95 churches and schools, and 70 other buildings ,vere struck and dam
aged by lightning, the approximate loss being about a 1nillion and a half dollars. 
Of the buildings struck. 40 were pro"\ridecl ,vith lightning rods. 855 ,vere not, and 
in 932 cases it could not be ascertained ,vhether the building ,vas pro,rided with 

ro<ls or not. 
Nine hundred and sixty-four head of cattle, 306 horses, 30 mules, 426 sheep. and 

116 hogs ,,ere killed by lightning during the calendar year above referred to. 
The total value of the stock 1·eported killed was SJS,237. 

Lightning has caused great loss of life and property thus far during the calendar 

yPar 189~. 
AERI.AL OBSERYATIO~S. 

At the close of the last fiscal year 17 kite stations were in operation and 248 
ascensions hacl been 1nade. in each of which the elevation attained exceede<l 1,000 
feet. The ,vork ,vas continued until auont tho middle of November, 18!J8. at 
,vhich time 1,21i ascensions of 1,000 feet and over had been 1nacle. 

The study of the records of temperatuTe. pressure, and humidity thus secured 
was intrusted to !\Ir. H. C. Frankenfield. forecast official, whose first report has 
been submitted. For the first time in the history of meteorology we have facts 
instead of hypotheses as to the average gradient of temperatur e up to 6,000 or 
8,000 feet. free from all injurious influences, and for so many days and over such 
a large r egion of country that it has a broacl significance: evidently it is the only 
proper gradient to be used in reducing atmospheric pressures or temperatures, up 
or down, from any observer's level. Notwithstanding the imperfections attencl
ing the beginnings of any such entiTely novel work, these 17 stations, ,v-ith their 
1,217 ascensions in the colu·se of six months, have probably added more to our 
kno,vledge of ,ertical gradients of temperature, humidity, and ,vind, in the day
time of summer, in the lower portion of the atmosphere. than the sum total of all 
that was previously known upon the subject. 

STUDY OF TE1\IPERAT"GRES AT STATIONS IN AL.ASKA. 

The Bureat1 is stt1clying the ten1pcratt1res aL stations in Alask:a to 
learn what effect they may l1ave on rainfall i11 California, and ,vl1e11 
cables are laid aro11n{l the Pacific, ,vitl1 observer:-; stationed at n 11mer-
011s places, tl1e ocean currents a11i.l their effect or1 our P acific coast, 
being more inLelligerrtly studied, ,vill be better t1nclerstoocl. rrhe 

• 
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seYere cold \YaYe of last ,vinter that destroyed so manjT frui~ trees 
suggests the coHtintiecl improvement of our 1ueans of ol>seTvat1on. 

REC0111IE~DATIOXS. 

The greatest 1·et11r11s fro1n tl1P large s11m (Sl,022,482) spent annu
al1v in tlic inaiiitenance of the ""\\eatl1cr B111·eau are fron1 the \Yarn
in;s to n1arine interests of clcstrnctiYe storms and predictions of cold 
wc~Yes an(l frosts for the l)enefit of agric11lturc and comn1erce. An 
appropriation of $05,000 for t11e p1.1rpose of_ eq11ipping stor1n-,varning 
stations ,v-ith in1i)ro,,ed lights and durable iron flag·staffs anc1 to,Yers 
fro

1
n -n·liich these in1porta11t signals can be a<1,Ta11tagco11sljr <lisplayecl 

is 
11

rgently recommended; also an increase of $25,000 in tl1e fu11cl 
for telegraphing ,,eather reportd a11d impro,~ing the rivrr an,l :flood 
service h1 order to meet tl1e 11111uerous de1nanl1s no,v al1nost c1aily 
made 11pon the ,Veather B11rcau of this Depa.rtmo11t l)y boards of 
trade, cotton excl1anges, marine associations, and large i11di,Tidual 
o,Yners of ocean, lake, and river propcrt5·. 

DIVISION OF CHEMISTRY. 

1,his Division l1as co11tinuecl its study of -variOllS soils l111der i(lenti
cal conf1itionc, ,v-itl1 satisfactor:f results. In1provecl 1netl1ods of anal
ysis have been deYisecl and p11blishe<l for tl1e benefit of agricult11ral 
cl1en1ist«, throughout the count1·y. 

::.\luel1 ti1uc and attention l1as 1)een gi,Tc11 to t11e i1rvcstigatio11 of 
food products to ascertain the co111position and 1111tritive ,·aluc of 
con1n1ercial foodc,, a11d definite data l1ave bee11 secured. 

Careful a11d svste111atic researcl1 has been 1na1.le in tl1is Di,risio11 for 
~ 

preser,TatiYes of all kinds ,vhich 1nay ha,Te l:>e~n use(l on n1eats. 1'he 
attitl1de ,Yl1ich the Depart1neut sho1.1ld take to\varcl })reservatiYes 
has been frequently 011tlined i11 official report", but it n1a.r be as ,Yell 
to restate it here, as i.l1e matter is of great in1porta11cc. It is '""ell 
stated in tl1e report of the Che1nist, as follo"•::,: 

It is not regaTded as a wise thing to absolutely prohibit the use of preserYatiYes 
in foods. Since. howe\"er, all chemicals "·hich haYe the properties of prcser-ring 
foods also haYe a- tendency to interfere with the processes of digestion, it is held 
to be imperative that no..lood should be offeret1 for sale which contains a preserv
ative ,vithout having this fact plainly stated upon the label of the package. Not 
only should the label state that the food product contains a preserYati\"e, but it 
should also give the name of the preservati,e ancl the quantity employed. In 
this way t~e intending purchaser is fully informed in regard to the ~ha;·acter of 
the product which he buys. \Vhile it has been established that a healthy stomach 
can, from_ time_ t~ time, receive ,vi.th impunity food containing s1nall quantities of 
preservatives, it 1s by no means certain that the continued practice of ino-est1no
~reservatives in fo?ds \YOnlcl not produce serious injury. On the other h.'lnd, it 
is also quit~ ~erta1n that weak or diseased stomachs may suffer temporary or 
per1nanent mJury from even n1inute quantities of prescrratives. 

TwentJ' tons of high-grade Sligar-beet seed ,vcre in11)ortecl fro1n 
E u rope for distribution 11nder the superYision of tl1e Chemist. 1.,11is 

-
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,,;-as S(:)11t Ollt n1aiI1ly tl1rol1gl1 tl1e cxperi1ncnt stations or tl1c States 
antl Territories i11terested in beet ct1lturc. ..l\.nalyses of beet l1ay·e 

~ 

also bce11 mac.le by the DiYision for all recipic11ts of this scecl clPsiri11g· 
s11cl1 sery·icc. 

1'he tate, )\ ... ar, r1'reasl1ry, J ·nstice, Post-Office, ancl Interior Dcpart-
111e11ts of the G0Yern1nent frequently call ll})011 the Depart111ent of 
Agricultt1re to 11a,·e chen1ical ,vorlr clone, ,vl1ich suggests the ,visdon1 
of preparing to c.lo tl1is ,vork througl1 stail1tory l)ro,·ision recognizi11g 
tl1e Di,·ision of Chen1istry a11cl pro,·iding 1neans to enable it to serYe 
all tl1e Depart1ne11ts. 

Deterioratio11 i11 i11e gl11ten co11tent of ,vheat i~ being inqltired i11to. 

DIVISION OF ENTOMOLOGY. 

Tl1ere are yery lairge 11u111bers of myrna fig trees in California that 
l1a,·e 11ever maturecl frl1it becau e the flowers "'ere 11e,·er fertilizec.1. 
Dr. Ilo"·a1rd, chief of i11is Di\·i ion, suggestec.1 the i1nportation of an 
i11 ect (Blasio]Jlzaga grossoru,n) ,Yhich in the l\Iecliterranean cot111-
tries fertilizes this fig. This has been s11ccessfnlly done, and tl1e 
insects l1a,·e 111ultipliecl ancl fertilized n1any figs tl1at 1natl1re<1. 
Dr. "·ingle, ,vl10 1nade tl1e in1portation, i carefl1ll)T studying the 
l1abits of the i11sect a11cl teaching the o,v11ers of tl1c trees regarding it. 
Tl1ere i go(){:1 reason to hope that Oltr cot1ntry ,Yill get its figs in 
future fro1n tl1e Pacific coast. The Di vision contin11es its stuc1;r of 
i11jn1·iou:::; in~ects that 111ay i11Yade Ollr territory fro111 contiguo11s 
co11ntrie . "'\y olltnteer obser,Ters for this Di,·ision are stucl)Ting i11j11ri
on:; }>uerto Ricn.11 insect . Sets of injt1rious i11sects arc being recei,·ed 
fro1n seYeral foreign col1r1tries ,, ith ,,·l1icl1 ,,·e l1aYe i11tercol1rse. 
Insects are bei11g st11died that are <lestrl1cti Ye to forests i11 the X orth
western States. The life histor;y of tl1e San Jose scale, throl1gl1 tl1e 
"·ork: of tl1is DiYisio11 a11cl State officials, is 110w "·ell 11ndcrstood. 
Experimentatio11 in this DiYisio11 to lear11 ,vhetl1er this scale ,,Toulc.1 
li,·e 011 llried fr11it l1as conYinced most foreig11 i111porters tl1at they 
ma:r safel;y hanclle tl1is prodl1ct. 

Iu,·estigation is being n1acle by this Di"'tision regarding the ability 
ancl likelil1ood of l1011se flies a11d mosquitoes to carry cliseasC'; also l)J' 
man)· scientists, w]10 call l1pon Dr. IIo,varcl for exact inforn1ation 
bearing upon the life histories of these insects. J;ife histories of 
insects inj11riot1s to garden crops, grasses, and tobacco are being made 
ot1t. Tl1e iiexican boll ,vecYil is under consideration and the gco
grapl1ic clistribution of insects is bei11g caTefull;y mappecl, both lines of 
work in cooperation with local entomologists. Experimental work 
,vith ren1eclies and their effects on foliage has been undertaken. The 
honey bee is being studiccl along practical lines, s11ch as the pre,Tent
ing of swarming, queen rearing, and tl1e lik.e. iil1cl1 inq11ir:r comes 
regarding the large l:>ee of tl1e East, ,vhich ,ve will i1n1)ort as soon as 
arrangements can be made. 
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weste,·n States reported the coldest ,veather 011 rPeo1<1. During the 13th .11.d 14th 
the cold "·ave over::,pread the Southern an<l Eac;;tern Statl•s, att-0nde<l 011 the t:3th 
by the lo"·est tc111pcratnre on record fro1n the 8 )t1ther11 Roeky 'i\Ionutain :--lope to 
the South .A.tlantic coast. hy zero te1nperaturc to the (.}nlf coast of .Alaha111a. and 
by a sncnvstor111 of unprcccc.leutccl severity in the iiiddle .. Atlantic Statt-s. 

The Weather Bureau forecasts and',Yarnings ga Ye> a111ple and tiinely notict~ to 
all i11terests of the aclvancc of the col<l ,va,·c, antl special reports a11<l nt:'"·~paper 
con1n1ents gave unquestionable e, idcucc that the ,varnings pro1npted protective 
measures "·hereby crops, live stock. ancl perishal>lL' [4'0CHl-., and 1n1'1ehanclise to the 
value of huntlrclls of thousands of dollars "·ere savr11. Along the :\[ic.1dle .A.tlantic 
and Nc,v England c )a~b, the cha1·acter of the stor1n eallud for the <1isphty of 
h n1 J. icane signals, the extre1ue "·arnings of the Bnrenn . 

The detailed action taken in connection "·it h this coltl ,va, e an<l stor1n and the 
n umerous 1H'\Yspaper couunents relatinb tlu reto, for ,vhich ~pace cai1 1 1 t be 
given here, "·ill be founc1 in the l\Io11thl, \\Tlatht•r Re, ie"· for Felnuary 1'-10!) . 
All reports ancl comn1ents 1,ear ,Yitne:-s to th fact that the "·ork of the> \"\T .t,her 
Bureau in connection ,vith tln,;, the ~e, t·rest cold ,Ya, e in the hi~tor,· of the 

• 
Sontltlrn State", ,, as as nearly perfeet .ls tho 1no~t appro, e1l 1nt1t hod.., of 1lhi~en1i-
nating "·a111ings "·oulcl permit. The a1no1 nt save1l l1y stock1ncn in tlH: \\·e:.--t and 
South\\·e.st, h, trnek grlnYers in the SontlnvPst. and hy frnit gro"ers. gar1leners, 
antl orcharc1ists in the Southt>rn States. a11cl 1nore l'~pecially 111 Florida, i~ incal
culable. The superintendent of th0 Florida East Coa:-;t l;in • 1e:port~ that the 
warnings sent along his line nf road, fifteen hon1s iu adYanee of the {'Old \Ynve, 
alo1.o rc•snltet1 ~u i-aving one-half of the vegetahle erop, autl that tht: , alno of the 
crop ,vas cstilnated at $1,000,000. The cxeeptionally :::evl'rt• eharacter of the tor111 
along the l\1id<lle 1\.tlantic and ~e,v England coast::; a1nply jnstific<l the special 
,v,,rnings i-;ent to that section. 

l'Ll ~IA.TE .\XD CROP SERVICE 01' l'Ull.\. .\XI> Pla:n f() HI( o. 

In tho latter p,nt of Oetobcr. lq!J8, 1nstrnetio11s "·ere i;iven to tl1t' offieial at 
San Juan, Puerto Rico, to establish a clnnatc antl crop s<·1 vice in that h;la1Hl, and 
latPr i--hnilar ,H: tion ,vas taken in Cuba. bnfficient instrun1enls a11cl shl'lters of 
standard patte1n ,verc sent iuto both island::; anc.l voluntary stations Pstahlished 
as rapidly a!:l tho cooperation of cfrlcicnt obsPrYers coulu· hP s<.•enr(•1l. By the 
OpAnin~· of the ne"· year the isl..ue of the "\"\T eckly C'li1nate aud Crop I3ulletin had 
begnn in Pne1 to Rico, aucl shnilar bulletins for Cnua "·ere first issnt1cl nhont the 
111idclle of ~I1y. The ill~10ss of. the official in charge unfortunately interrupted 
t~1e ,vork ~f the Puerto R1<.;o seetion. ,Yhieh, ho"·eyer. ,vas resunicd in l\Iay :uul has 
since cont1nuec1. Arrange1nents have hecn co1npletcd hy "'hil'h·nionthlv sPctiou 
report~, after the standard, for both Puerto Rico ancl C'uha "'ill l.Hi ii:i8t;ed ht•re
after, "·ork on the fitst report, that for l\lay, 189!), for Pnerto Hit O ueiu•r ,v(•ll in 
hand. Not,vithstan<ling the :-;erious <1iffieulties ,vhich "'t'l'<' cnrot~ntore71 111 thc
pro::;ecntion of the eliinat~ a1H1 crop ,vo_rk 111 these islauds, dnt> in a great llll'asurc 
to tho fact that the Spanish lan6'1.Ulgc 1s exclusiycly spoken, 1nneh has bcrn sne
cessfu:ly ac_ccnnplishe<~. as <'Yidcncetl hy thP fact that both sections issut><l "'l'el~l)· 
bulletins "'1th 1·egular1ty after the 111ilh1lc of ~Iay. 

• 
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From the 1nany courteous and complimentary co1n1nunications that have been 
received and notices publi.shecl in the ne,vspapers, both on the islands and in the 
United States, it is eviclenl that the efforts to establish this service have been suc
cessful and have n1et a -popular need. As the residents of the islands become 
m ore conversant with the aims and scope of the i:-ervice they ,vill appreciate more 
fully ,vhat a great benefit it is, both climatologically and fi-nancially. 

LOSS OF LIFE AND PROPERTY BY LIGIITNING. 

The collection of statistics of loss of life and property by lightning, r eferred to 
in a previous report. has been continu ed. The nu1nber of deaths by lightning 
stroke in the calendar year 1898 ,vas 367 and the number of injuries 49,1. The 
places where the proportion of deaths to total population ,vas the greatest ,ver e 
the Upper 1'Iissouri Valley and portions of the Rocky ::\fountain region. Tho 
proportion of cleaths by lightning in the United States to the total population h; 
about five in a million. ,vhich. it may be remarked, is higher than the average of 

n1ost coun tries. 
Nine hundred antl sixty-six barns, sheds, etc .. 735 dwellings, stores. and office 

buildings, 95 churches and schools, and 70 other buildings ,vere struck and dam
aged by lightning, the approximate loss being about a 1nillion and a half dollars. 
Of the buildings struck. 40 were pro"\ridecl ,vith lightning rods. 855 ,vere not, and 
in 932 cases it could not be ascertained ,vhether the building ,vas pro,rided with 

ro<ls or not. 
Nine hundred and sixty-four head of cattle, 306 horses, 30 mules, 426 sheep. and 

116 hogs ,,ere killed by lightning during the calendar year above referred to. 
The total value of the stock 1·eported killed was SJS,237. 

Lightning has caused great loss of life and property thus far during the calendar 

yPar 189~. 
AERI.AL OBSERYATIO~S. 

At the close of the last fiscal year 17 kite stations were in operation and 248 
ascensions hacl been 1nade. in each of which the elevation attained exceede<l 1,000 
feet. The ,vork ,vas continued until auont tho middle of November, 18!J8. at 
,vhich time 1,21i ascensions of 1,000 feet and over had been 1nacle. 

The study of the records of temperatuTe. pressure, and humidity thus secured 
was intrusted to !\Ir. H. C. Frankenfield. forecast official, whose first report has 
been submitted. For the first time in the history of meteorology we have facts 
instead of hypotheses as to the average gradient of temperatur e up to 6,000 or 
8,000 feet. free from all injurious influences, and for so many days and over such 
a large r egion of country that it has a broacl significance: evidently it is the only 
proper gradient to be used in reducing atmospheric pressures or temperatures, up 
or down, from any observer's level. Notwithstanding the imperfections attencl
ing the beginnings of any such entiTely novel work, these 17 stations, ,v-ith their 
1,217 ascensions in the colu·se of six months, have probably added more to our 
kno,vledge of ,ertical gradients of temperature, humidity, and ,vind, in the day
time of summer, in the lower portion of the atmosphere. than the sum total of all 
that was previously known upon the subject. 

STUDY OF TE1\IPERAT"GRES AT STATIONS IN AL.ASKA. 

The Bureat1 is stt1clying the ten1pcratt1res aL stations in Alask:a to 
learn what effect they may l1ave on rainfall i11 California, and ,vl1e11 
cables are laid aro11n{l the Pacific, ,vitl1 observer:-; stationed at n 11mer-
011s places, tl1e ocean currents a11i.l their effect or1 our P acific coast, 
being more inLelligerrtly studied, ,vill be better t1nclerstoocl. rrhe 

• 
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seYere cold \YaYe of last ,vinter that destroyed so manjT frui~ trees 
suggests the coHtintiecl improvement of our 1ueans of ol>seTvat1on. 

REC0111IE~DATIOXS. 

The greatest 1·et11r11s fro1n tl1P large s11m (Sl,022,482) spent annu
al1v in tlic inaiiitenance of the ""\\eatl1cr B111·eau are fron1 the \Yarn
in;s to n1arine interests of clcstrnctiYe storms and predictions of cold 
wc~Yes an(l frosts for the l)enefit of agric11lturc and comn1erce. An 
appropriation of $05,000 for t11e p1.1rpose of_ eq11ipping stor1n-,varning 
stations ,v-ith in1i)ro,,ed lights and durable iron flag·staffs anc1 to,Yers 
fro

1
n -n·liich these in1porta11t signals can be a<1,Ta11tagco11sljr <lisplayecl 

is 
11

rgently recommended; also an increase of $25,000 in tl1e fu11cl 
for telegraphing ,,eather reportd a11d impro,~ing the rivrr an,l :flood 
service h1 order to meet tl1e 11111uerous de1nanl1s no,v al1nost c1aily 
made 11pon the ,Veather B11rcau of this Depa.rtmo11t l)y boards of 
trade, cotton excl1anges, marine associations, and large i11di,Tidual 
o,Yners of ocean, lake, and river propcrt5·. 

DIVISION OF CHEMISTRY. 

1,his Division l1as co11tinuecl its study of -variOllS soils l111der i(lenti
cal conf1itionc, ,v-itl1 satisfactor:f results. In1provecl 1netl1ods of anal
ysis have been deYisecl and p11blishe<l for tl1e benefit of agricult11ral 
cl1en1ist«, throughout the count1·y. 

::.\luel1 ti1uc and attention l1as 1)een gi,Tc11 to t11e i1rvcstigatio11 of 
food products to ascertain the co111position and 1111tritive ,·aluc of 
con1n1ercial foodc,, a11d definite data l1ave bee11 secured. 

Careful a11d svste111atic researcl1 has been 1na1.le in tl1is Di,risio11 for 
~ 

preser,TatiYes of all kinds ,vhich 1nay ha,Te l:>e~n use(l on n1eats. 1'he 
attitl1de ,Yl1ich the Depart1neut sho1.1ld take to\varcl })reservatiYes 
has been frequently 011tlined i11 official report", but it n1a.r be as ,Yell 
to restate it here, as i.l1e matter is of great in1porta11cc. It is '""ell 
stated in tl1e report of the Che1nist, as follo"•::,: 

It is not regaTded as a wise thing to absolutely prohibit the use of preserYatiYes 
in foods. Since. howe\"er, all chemicals "·hich haYe the properties of prcser-ring 
foods also haYe a- tendency to interfere with the processes of digestion, it is held 
to be imperative that no..lood should be offeret1 for sale which contains a preserv
ative ,vithout having this fact plainly stated upon the label of the package. Not 
only should the label state that the food product contains a preserYati\"e, but it 
should also give the name of the preservati,e ancl the quantity employed. In 
this way t~e intending purchaser is fully informed in regard to the ~ha;·acter of 
the product which he buys. \Vhile it has been established that a healthy stomach 
can, from_ time_ t~ time, receive ,vi.th impunity food containing s1nall quantities of 
preservatives, it 1s by no means certain that the continued practice of ino-est1no
~reservatives in fo?ds \YOnlcl not produce serious injury. On the other h.'lnd, it 
is also quit~ ~erta1n that weak or diseased stomachs may suffer temporary or 
per1nanent mJury from even n1inute quantities of prescrratives. 

TwentJ' tons of high-grade Sligar-beet seed ,vcre in11)ortecl fro1n 
E u rope for distribution 11nder the superYision of tl1e Chemist. 1.,11is 

-
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,,;-as S(:)11t Ollt n1aiI1ly tl1rol1gl1 tl1e cxperi1ncnt stations or tl1c States 
antl Territories i11terested in beet ct1lturc. ..l\.nalyses of beet l1ay·e 

~ 

also bce11 mac.le by the DiYision for all recipic11ts of this scecl clPsiri11g· 
s11cl1 sery·icc. 

1'he tate, )\ ... ar, r1'reasl1ry, J ·nstice, Post-Office, ancl Interior Dcpart-
111e11ts of the G0Yern1nent frequently call ll})011 the Depart111ent of 
Agricultt1re to 11a,·e chen1ical ,vorlr clone, ,vl1ich suggests the ,visdon1 
of preparing to c.lo tl1is ,vork througl1 stail1tory l)ro,·ision recognizi11g 
tl1e Di,·ision of Chen1istry a11cl pro,·iding 1neans to enable it to serYe 
all tl1e Depart1ne11ts. 

Deterioratio11 i11 i11e gl11ten co11tent of ,vheat i~ being inqltired i11to. 

DIVISION OF ENTOMOLOGY. 

Tl1ere are yery lairge 11u111bers of myrna fig trees in California that 
l1a,·e 11ever maturecl frl1it becau e the flowers "'ere 11e,·er fertilizec.1. 
Dr. Ilo"·a1rd, chief of i11is Di\·i ion, suggestec.1 the i1nportation of an 
i11 ect (Blasio]Jlzaga grossoru,n) ,Yhich in the l\Iecliterranean cot111-
tries fertilizes this fig. This has been s11ccessfnlly done, and tl1e 
insects l1a,·e 111ultipliecl ancl fertilized n1any figs tl1at 1natl1re<1. 
Dr. "·ingle, ,vl10 1nade tl1e in1portation, i carefl1ll)T studying the 
l1abits of the i11sect a11cl teaching the o,v11ers of tl1c trees regarding it. 
Tl1ere i go(){:1 reason to hope that Oltr cot1ntry ,Yill get its figs in 
future fro1n tl1e Pacific coast. The Di vision contin11es its stuc1;r of 
i11jn1·iou:::; in~ects that 111ay i11Yade Ollr territory fro111 contiguo11s 
co11ntrie . "'\y olltnteer obser,Ters for this Di,·ision are stucl)Ting i11j11ri
on:; }>uerto Ricn.11 insect . Sets of injt1rious i11sects arc being recei,·ed 
fro1n seYeral foreign col1r1tries ,, ith ,,·l1icl1 ,,·e l1aYe i11tercol1rse. 
Insects are bei11g st11died that are <lestrl1cti Ye to forests i11 the X orth
western States. The life histor;y of tl1e San Jose scale, throl1gl1 tl1e 
"·ork: of tl1is DiYisio11 a11cl State officials, is 110w "·ell 11ndcrstood. 
Experimentatio11 in this DiYisio11 to lear11 ,vhetl1er this scale ,,Toulc.1 
li,·e 011 llried fr11it l1as conYinced most foreig11 i111porters tl1at they 
ma:r safel;y hanclle tl1is prodl1ct. 

Iu,·estigation is being n1acle by this Di"'tision regarding the ability 
ancl likelil1ood of l1011se flies a11d mosquitoes to carry cliseasC'; also l)J' 
man)· scientists, w]10 call l1pon Dr. IIo,varcl for exact inforn1ation 
bearing upon the life histories of these insects. J;ife histories of 
insects inj11riot1s to garden crops, grasses, and tobacco are being made 
ot1t. Tl1e iiexican boll ,vecYil is under consideration and the gco
grapl1ic clistribution of insects is bei11g caTefull;y mappecl, both lines of 
work in cooperation with local entomologists. Experimental work 
,vith ren1eclies and their effects on foliage has been undertaken. The 
honey bee is being studiccl along practical lines, s11ch as the pre,Tent
ing of swarming, queen rearing, and tl1e lik.e. iil1cl1 inq11ir:r comes 
regarding the large l:>ee of tl1e East, ,vhich ,ve will i1n1)ort as soon as 
arrangements can be made. 
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DIVISION OF BOl'ANY 

'I'ltc• 111:111,· d,·ath~ of h111nun hPings ,tnd f,tr111 ,t11in1<1l-.; <•,tu Pd lJj' 

J><>i:-,0111111:-. p!:u1ts j11:--tify 1•ontin11<•d "01·k hj this 1>1, 1sio11 "ith l'f'!.!Hl'd 

tot he 111. :-i<'\.f'l'al h1111dr,•d t<•i.;ts h.1, <' hl't'll n1 t<lP of s1 c ds bong-ht in 
1 hc• upt~11 111a1·l,1•t, sl10\\ i11g thnt i1npol'tt d • l',l"' s l <t, p,trtic·ul,trlJ', 
l'<"'1lli1·(•s th(' nttc11tio11 of th(• 1,rpal'tn1en1 011 ,t<<ount of 1t i1npu1·itic. 
1><':tlPl's in l h1•,e :11·t i<'lc•s h,t\ P UP('ll ",11·111 l and t 111 the I t • l':-i ";11 l>e 
ll1atl<.'. 'l'h<• ,vork ol' SC'Pd and planL int1·0 lu<'tion ht h1 n ,tttachrcl 
to 1hi> I>i\'isiou of Botanj in 01•dp1• to a, oi<I H111ltiplic 1t, of :-.up •r, h-don. 
I >111·i11 11

• lhPlasL \'PHI' <'~t1lo1·P1·s ha,t• hl'<ll scut to I u s1,lt>s~e111e t", ~ 

s11pp1·ior vnl'i<.•ti1'-: or 1·1•1•pals l'l' i~tant to eolcl, ll1our-,ht ,tn l fun:--iou 
<1 i,,,a,es. 

( )11p PXpl1J1\'l' \\'C'llt to ,Japan to !)l'O<'lll( \ ,ll jp( I:,., 0 11 }) 1ss(' ing-
hi:.dt uiiJli11gqtt:tlitiC'"', fn1·('ulti,atio11 nn<ll't' th<' n ,, "-) t 1n in Lonh,i
a11a and '1"'1 xns, h)' "hieh th" l'iec· field <·an h<' floollt•d "hen Ill' <' 111 ~T 

and dried at plen,ur<\ to a<l1nit the hal'\ <' tt•1·. \ tL t 111~ ,lid 11 h,l 
lH•eu s •c·ure<l 011 the 1>oto111ae fiats, th1·ongh th<: l'0\11 l , of th<. \\ a1· 
1 ><'1>a1 ln1Pnl, "hPJ'<.' ol>:-.e1·, at ion Jll:t.) l)p h,l<l ol lll,utts 1111 ·otln<·<> l f1·01n 
fo1·pign c·oHnlrie-., o a, to a,oid 11c" Jll,111t disc•.t"-<' J h<' qtu .... ition 
of t1·opieal islands bj the 1,.nit<'cl Stats h,ts h1ot1 11 ht 111111, 1u11111·ith.,to 
this I>ivision 1·egar<li11gtht\ rultivntPd plant ... of th<. l 1· 1pu l'IH•1·e is 
110\\ "idC',p1·0ad inte1·e~t in ll'op1 ·al ag1 i('u]t lll'l' tn<l n d1.·111a11d fo1· 

,·oiTec·t i11for1nation 011 thL' suhj '<'t, \\hil·h thp l>Ppn1t111e:ut u1u~t be 
})l'epar<•d to ,at h,f). 

BIOLOGICAL SURVEY 

I>nl'ing· 1lu• fisc·:tl ,\'<'a1· 1H\'K-!t!J fipl<l \\Ori, \\,ls <·ar11td 011 in four 
Stal C's (<'alifo1·11in, ~la1·., lnnd, .. <•,·ada, and 'I\ xas) and t \\o I< 111torh :-.. 
('~""' JIP~i<·o a11d ~\laska), and :1h,o in l!1·iti::--h < olu111h1,t ,lIHl 01th

"<'SIP1·11 'l'1•l'rif,)1'il.'s. In l~'I th0 prin,•ip:tl \\Ol'k \\,t~ <lonC' i11 (.',1li
l'111·11ia a.11<.l i11 18!1:1 i11 'l\·x,ts aud .\lasl,11. \\'ol'l, \\,t:-. donp Hll<lPr tlio 
di1·<•l'lio11 or the •·hit•f of th<.' l>i,·i~i<•11 on :\lount. h t:stn and 111 th<.'. nr-
1·ou111li11g·(•ou11t1·.,. :--<.'\<'l':tl lifp zone• \\<:'l'l' 1·t111 f1·0111 tlH hotto111 of tl10 

!:-at·1·a1111·1lln a11d ~an .Joaquin ,all<',\S to th<• :,;tt111111it of the- SiC'l'l',l,a11d 
a )so ill ol hl'l' \':t I le., .. or I lit• l >:H·i fil' l'O:t:-.1. 'l'hp 1·a1,hl ~( t I lt>llll'llt of 
.1\ ln::-ika ltnsatfraet1•d all<'n*ion toth,tt 'l\•r1·i101·-'· .\fa,01·abh• oppol'
t1111ity 1'01· i11vPstigatio11 \\a~ afl'o1·d<'<l ou1· hiologi:-.t:-; th1·011gh th!.' lih(•1·
alityor ~11·. l ◄:<1"a1·<l Il. lla1·1·in1an, of l''') u1·l,, \\ho fittl'd upan 1\xpe
ditio11 1'01· a trip along th<' .. \laska <•oast. 

I >111·iug the )<•at· 1,:3 'l hit·d :sto1nnehs "''-'I'<' t'l'l'Pi\ rd and l,!IUI \\<'l'O 
P.xanli11Pd in lh0 lal>o1ato1·.\. 'l'hec·olle('tion ('01itni11s:31,:JOO, th<.·nc·1·u-
111ulation or f'oul'tee11 ypa1·s; l<.•s:,; than 50 pp1· <'l'nt ]1,l\t> lip1•11 1\xc1111-
ined. I> .. tail1•d rcpu1·ts ul' :-.0111<• of this \\ork h:t, <.~ h Pll publish<><l h.v 
th" l)ep:u·l11H•11t. 'l'hL• obj~<'t is to oh1ai11 t'<'liahll~ datn 1•p~lh'<·tiu~ 
the l'ood habits nf these hil'd and to deter11iinl' th0i1· ,,due 01· pos ihll' 
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i11jt1ry to tl1e far1ne1·. Consiclerable ,vork l1as been do11e to det0r1nine 

,vl1ether bil'cls s110-nr 1nark:ecl preferences i11 selecting foocl or simpl)7

ea,t -n·l1at is 111ost abt1ndant. \V.orlc co11ti.111Jes alo11g tl1e line of con1-
pari11g ancl tabt1lating data a11d 1nappi.ng tl1e geograpl1ic distribt1tio11 
of bir<.1s. Si1nilar clata l1ave bee11 tabnlatecl for 111a1nn1als. 

'l,l1e Biological SurYe.)' l1as cleter1nined tl1e 11atural crop l)elts of the 
U11itccl States ancl l1as nnclertaken to n1ap tl1eir bo1111claries and to 
l)repare cletailccl lists of tl1e agric11ltural products adapted t,o eacl1.
A 1)reli111inary report 011 tl1is sul)ject, illu ... trated by a colored ma}),
has been already })t1bli lied (I3ullf'ti11 _No. 10, Di\·ision of Biological
St1rve:y). 13.)' ascertaini11g in adYance the areas s11itable for each
,,ariety· of frt1it, ,,egetal>le, a11d cereal, tl1e Biological SurYey aims to
pt1t a s101) to the })resent incliscri1ni11ate a11d wasteful experi1nentation
in wl1ich far1ners spe11cl ,·ast s11ms of 1no11e.)' eacl1 .)'ear Yai11l.)' tr:ying
to force crops to gro,v in places unfit by nature for their cultiYatio11.

Tl1e crop l>clls l1a,·e bee11 fou11<.l to conforn1 to certain te1nperatt1ro 
conditions and to coincide \Yith natural belts i11l1a1Jitecl b3· l)articular 
k:inds of ani1nals anc.1 plants, so that t11eir bou11daries Jnay be fixecl 
b:r a st11<.l.)' of tl1e geographic clistributio11 of our 11atiYe s1)ecics. '11he 
,vork: of ma1)ping the life belts can be do110 oul)T 1>.)T experiencecl field 
11att1Talists. Persons c1ualifiecl b.)' l{no,Yl0clge an<l cx1)erie11ce arc few 
a11cl c1iffic11lt to secure, regarclless of con1pensatio11. ,..I'he Depart111eut, 
o,Yiug to tl1e lin1ite<.l mea11s at its disposal, ]1as not only been 11nal)le 
to increase the small force 1011g engage<.1 i11 tl1is "·ork, but l1as lost 
se,·eral assista11t::; ,vl10 l1a,�e resigned to accept better l)Ositions else
,vl1ere, for each .)'ear 1ne1nbers of the l3io1ogical Sur,�ey are offered 
salaries 11111ch higl1er tha11 those i lie Departn1ent is able to l)ay. X o 
increase in tl1e a1)propriatio11 has bee11 111ade for seYen or eight years, 
as a conseq11e11co of "']1icl1 it is in1possible to carry 011 the work 
as econo1uically as co11lcl be clone ,,ith a sligl1tly larger a11<l better 
ec1uippecl for0e. nincl1 tin1e is lo:-;t in fitting young and inexpe
rience<l assistants to replace tuose "'ho r�sigu to accept 1nore pro fitablo 
positions else,vhere; a11d it iR oftc11 11eeessary to e�tencl a })iecc of 
field work oycr seYeral seaso11s ,vl1ich 1nigl1t l)e con11>lete<l i11 a single 
seaso11, ,Yitl1 a co11::si.der,1ble sa,·ing in expe11se. 

DIVISION OF VEGETABLE PHYSIOLOGY AND PATHOLOGY. 

This Di,·ision l1as been makil1g a caref11l study of 1)la11t 11utrition, 
the hereclit)T of l)lants, a11c.l i1npr0Ye1nent l>y breetl ing a11cl selection. 
"\\rl1ile the Depart1nent is enc.1eaY01·ing to ascertain, tl1rough tl1e Dio
logical S11ryey, "7l1ere pla11ts are n1ost at l101ne and under ,vl1at cli1nate 
and soil conditio11s they prosper best, tl1e Division o[ ·\

r 

cgetable Pl1ys
iology· and Pathology studies tl1e l)l1e11omena of pla11t life it.self. 
Tl1e diseases affecting ti1nl)er are being st11dic<.l i11 order that s01nc
tl1ing 1nay be 1)nl>lisl1ell for tl1e be11efit of tl1e })11blic during tl10 fortl1-
co111ing year. \Vben our l)eo1)le bcco1ne aliYe to tl1e necessity of 
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of spcc-ialists ca11 ha, e a praetical application. During the year 
2,700 lot-s haYe been placed "~itl1 ahol1t 275 cxperin1enters in yarious 
portions of tl1e country. Con::::-ul .i\Ierrian1 at Iquique has sen t us a 
li1ne fro1n the interior of t"ltile and a rel)lltecl l1ardy type of alltgator 
pear. The la•_,t n1entionecl is being- tl1orougl1l3· tested ii1 the Southern 
States. A rt:pntcd hardy variety fron1 )lexico is al!::>O being experi-

1nentecl ,Yith. 
~:xperirne11tation under the dil'ection of t11e Di·vision is being con-

ducted in North ('arolina and Florida, -witl1 a ,·ie"- to t11e successful 
produetion of tl1c finel'table grapes of El1rope. 011e l1llndrecl and nine
tee11 varieties grafted on Pl1ylloxera-rcsista11t America11 stocl{s l1a ve 
been planted b,y the expt>rin1c11ters, as ,Yell as 43 ,Tarieties of "direct 
p rocl ucers '' and "resistant stocks." These vines were imported 
tl1rough tl1e !:,ection of Seed and Pla11t I11trocll1ction, ::u1cl 1nore ,·arie
ties ,,ill be a<J.decl during tl1e con1ing year, so as to haYe thorol1gh and 
co1nprel1ensi,~e tests 1nade of all Yarieties lil,ely to be useful. 1\ bet
ter kno,Yledge of fungol1s diseases at tl1e present tin1e giYes l1ope t11at 
"'e can produce tl1ese fine grapes 1nore Sl1ccessfully than ,Yas done a 
n u1nbcr of years ago, before the science of applying fl1ngicicles ,Yas so 
"Tell understood. Th<" results of experin1ents in root-grafting l>)· tl1is 
Division are being prepared for publication. 

A cat,1logue of fruits recomn1ended for cnltiYation il1 yarious sec
tions of the 'Cnited States by t l1e ..i.\ merican Pon1ological Society, 
,Yl1icl1 ,,as pt1blisl1ecl i11 1Sfl7, l1as been thorougl1ly reyised by a con1-
1nittce of that societ.r " ·ork:ing in cooperatio11 wit11 the cl ivh,ional 
force. 1'o secure n1orc definite data regarding the aclapta bility of 
varieties 011 tl1e Pacific coa!:,t, Prof. E. J. "\\Tickson, of t11c~ University 
of C1alifor11ia, was last year a1)pointcd a special agent to con cl net 
special inYestigatio11s on the subject amo11g the gro,,ers of that 
region. Extended preliini1u-1r.)r i1rvestigations of tl1e conditions of 
tl1e fruit industry in Iclal10, eastern Oregon, and ,,estcr11 ,,rashingtou 
"'ere n1ade by t]1e Pon101ogist dl1ring the autu1nn of 1 SOS. 'rhe fruit 
indu:::-try as a ro1n1nercial enterprise is ron1parati,-0ly ne,v i11 both 
t11ese seci,ions. '1,hc outlook for the comn1ercial fruit gro,ver there 
is ,·ery promising. 

1,he unusually lo,v temperat11rc reacl1ed i11 1800 ,vorkf'<l pcrn1anent 
injury to tl1c trees and v·ines in n1any scctio11s. J\Iauy t,hat ,vere sup
posed to 1Je hardy have bee11 killed outrig11t in 1nany loealities. rrhe 
D i·visio11 of Po1nology is endea,01,.ing to ascertai11 the facts '"i Lh rcg·arcl 
t o varieties, so tl1at it 1nay be able to make recomn1c11dations for rer
t ain localities. 

I n preparing a horticl1lt11ral exl1il)it for the Paris t:xnosition t,l1r 
D ivision \Yill securo such frt1its especially a~ are no,v i1; domaud or 
m ay fi11<.l a market in foreign co11ntries. CannPd, <lrie<l, and evapo
r ated fruits and ·vegetables ,Yill be sl1o"·n in great variet,J'. 'l'he applt• 
and. the orange \Yill be prominent among fres11 fiuits, nntl the pe<:a11 
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DIVISION OF BOl'ANY 

'I'ltc• 111:111,· d,·ath~ of h111nun hPings ,tnd f,tr111 ,t11in1<1l-.; <•,tu Pd lJj' 

J><>i:-,0111111:-. p!:u1ts j11:--tify 1•ontin11<•d "01·k hj this 1>1, 1sio11 "ith l'f'!.!Hl'd 

tot he 111. :-i<'\.f'l'al h1111dr,•d t<•i.;ts h.1, <' hl't'll n1 t<lP of s1 c ds bong-ht in 
1 hc• upt~11 111a1·l,1•t, sl10\\ i11g thnt i1npol'tt d • l',l"' s l <t, p,trtic·ul,trlJ', 
l'<"'1lli1·(•s th(' nttc11tio11 of th(• 1,rpal'tn1en1 011 ,t<<ount of 1t i1npu1·itic. 
1><':tlPl's in l h1•,e :11·t i<'lc•s h,t\ P UP('ll ",11·111 l and t 111 the I t • l':-i ";11 l>e 
ll1atl<.'. 'l'h<• ,vork ol' SC'Pd and planL int1·0 lu<'tion ht h1 n ,tttachrcl 
to 1hi> I>i\'isiou of Botanj in 01•dp1• to a, oi<I H111ltiplic 1t, of :-.up •r, h-don. 
I >111·i11 11

• lhPlasL \'PHI' <'~t1lo1·P1·s ha,t• hl'<ll scut to I u s1,lt>s~e111e t", ~ 

s11pp1·ior vnl'i<.•ti1'-: or 1·1•1•pals l'l' i~tant to eolcl, ll1our-,ht ,tn l fun:--iou 
<1 i,,,a,es. 

( )11p PXpl1J1\'l' \\'C'llt to ,Japan to !)l'O<'lll( \ ,ll jp( I:,., 0 11 }) 1ss(' ing-
hi:.dt uiiJli11gqtt:tlitiC'"', fn1·('ulti,atio11 nn<ll't' th<' n ,, "-) t 1n in Lonh,i
a11a and '1"'1 xns, h)' "hieh th" l'iec· field <·an h<' floollt•d "hen Ill' <' 111 ~T 

and dried at plen,ur<\ to a<l1nit the hal'\ <' tt•1·. \ tL t 111~ ,lid 11 h,l 
lH•eu s •c·ure<l 011 the 1>oto111ae fiats, th1·ongh th<: l'0\11 l , of th<. \\ a1· 
1 ><'1>a1 ln1Pnl, "hPJ'<.' ol>:-.e1·, at ion Jll:t.) l)p h,l<l ol lll,utts 1111 ·otln<·<> l f1·01n 
fo1·pign c·oHnlrie-., o a, to a,oid 11c" Jll,111t disc•.t"-<' J h<' qtu .... ition 
of t1·opieal islands bj the 1,.nit<'cl Stats h,ts h1ot1 11 ht 111111, 1u11111·ith.,to 
this I>ivision 1·egar<li11gtht\ rultivntPd plant ... of th<. l 1· 1pu l'IH•1·e is 
110\\ "idC',p1·0ad inte1·e~t in ll'op1 ·al ag1 i('u]t lll'l' tn<l n d1.·111a11d fo1· 

,·oiTec·t i11for1nation 011 thL' suhj '<'t, \\hil·h thp l>Ppn1t111e:ut u1u~t be 
})l'epar<•d to ,at h,f). 

BIOLOGICAL SURVEY 

I>nl'ing· 1lu• fisc·:tl ,\'<'a1· 1H\'K-!t!J fipl<l \\Ori, \\,ls <·ar11td 011 in four 
Stal C's (<'alifo1·11in, ~la1·., lnnd, .. <•,·ada, and 'I\ xas) and t \\o I< 111torh :-.. 
('~""' JIP~i<·o a11d ~\laska), and :1h,o in l!1·iti::--h < olu111h1,t ,lIHl 01th

"<'SIP1·11 'l'1•l'rif,)1'il.'s. In l~'I th0 prin,•ip:tl \\Ol'k \\,t~ <lonC' i11 (.',1li
l'111·11ia a.11<.l i11 18!1:1 i11 'l\·x,ts aud .\lasl,11. \\'ol'l, \\,t:-. donp Hll<lPr tlio 
di1·<•l'lio11 or the •·hit•f of th<.' l>i,·i~i<•11 on :\lount. h t:stn and 111 th<.'. nr-
1·ou111li11g·(•ou11t1·.,. :--<.'\<'l':tl lifp zone• \\<:'l'l' 1·t111 f1·0111 tlH hotto111 of tl10 

!:-at·1·a1111·1lln a11d ~an .Joaquin ,all<',\S to th<• :,;tt111111it of the- SiC'l'l',l,a11d 
a )so ill ol hl'l' \':t I le., .. or I lit• l >:H·i fil' l'O:t:-.1. 'l'hp 1·a1,hl ~( t I lt>llll'llt of 
.1\ ln::-ika ltnsatfraet1•d all<'n*ion toth,tt 'l\•r1·i101·-'· .\fa,01·abh• oppol'
t1111ity 1'01· i11vPstigatio11 \\a~ afl'o1·d<'<l ou1· hiologi:-.t:-; th1·011gh th!.' lih(•1·
alityor ~11·. l ◄:<1"a1·<l Il. lla1·1·in1an, of l''') u1·l,, \\ho fittl'd upan 1\xpe
ditio11 1'01· a trip along th<' .. \laska <•oast. 

I >111·iug the )<•at· 1,:3 'l hit·d :sto1nnehs "''-'I'<' t'l'l'Pi\ rd and l,!IUI \\<'l'O 
P.xanli11Pd in lh0 lal>o1ato1·.\. 'l'hec·olle('tion ('01itni11s:31,:JOO, th<.·nc·1·u-
111ulation or f'oul'tee11 ypa1·s; l<.•s:,; than 50 pp1· <'l'nt ]1,l\t> lip1•11 1\xc1111-
ined. I> .. tail1•d rcpu1·ts ul' :-.0111<• of this \\ork h:t, <.~ h Pll publish<><l h.v 
th" l)ep:u·l11H•11t. 'l'hL• obj~<'t is to oh1ai11 t'<'liahll~ datn 1•p~lh'<·tiu~ 
the l'ood habits nf these hil'd and to deter11iinl' th0i1· ,,due 01· pos ihll' 
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i11jt1ry to tl1e far1ne1·. Consiclerable ,vork l1as been do11e to det0r1nine 

,vl1ether bil'cls s110-nr 1nark:ecl preferences i11 selecting foocl or simpl)7

ea,t -n·l1at is 111ost abt1ndant. \V.orlc co11ti.111Jes alo11g tl1e line of con1-
pari11g ancl tabt1lating data a11d 1nappi.ng tl1e geograpl1ic distribt1tio11 
of bir<.1s. Si1nilar clata l1ave bee11 tabnlatecl for 111a1nn1als. 

'l,l1e Biological SurYe.)' l1as cleter1nined tl1e 11atural crop l)elts of the 
U11itccl States ancl l1as nnclertaken to n1ap tl1eir bo1111claries and to 
l)repare cletailccl lists of tl1e agric11ltural products adapted t,o eacl1.
A 1)reli111inary report 011 tl1is sul)ject, illu ... trated by a colored ma}),
has been already })t1bli lied (I3ullf'ti11 _No. 10, Di\·ision of Biological
St1rve:y). 13.)' ascertaini11g in adYance the areas s11itable for each
,,ariety· of frt1it, ,,egetal>le, a11d cereal, tl1e Biological SurYey aims to
pt1t a s101) to the })resent incliscri1ni11ate a11d wasteful experi1nentation
in wl1ich far1ners spe11cl ,·ast s11ms of 1no11e.)' eacl1 .)'ear Yai11l.)' tr:ying
to force crops to gro,v in places unfit by nature for their cultiYatio11.

Tl1e crop l>clls l1a,·e bee11 fou11<.l to conforn1 to certain te1nperatt1ro 
conditions and to coincide \Yith natural belts i11l1a1Jitecl b3· l)articular 
k:inds of ani1nals anc.1 plants, so that t11eir bou11daries Jnay be fixecl 
b:r a st11<.l.)' of tl1e geographic clistributio11 of our 11atiYe s1)ecics. '11he 
,vork: of ma1)ping the life belts can be do110 oul)T 1>.)T experiencecl field 
11att1Talists. Persons c1ualifiecl b.)' l{no,Yl0clge an<l cx1)erie11ce arc few 
a11cl c1iffic11lt to secure, regarclless of con1pensatio11. ,..I'he Depart111eut, 
o,Yiug to tl1e lin1ite<.l mea11s at its disposal, ]1as not only been 11nal)le 
to increase the small force 1011g engage<.1 i11 tl1is "·ork, but l1as lost 
se,·eral assista11t::; ,vl10 l1a,�e resigned to accept better l)Ositions else
,vl1ere, for each .)'ear 1ne1nbers of the l3io1ogical Sur,�ey are offered 
salaries 11111ch higl1er tha11 those i lie Departn1ent is able to l)ay. X o 
increase in tl1e a1)propriatio11 has bee11 111ade for seYen or eight years, 
as a conseq11e11co of "']1icl1 it is in1possible to carry 011 the work 
as econo1uically as co11lcl be clone ,,ith a sligl1tly larger a11<l better 
ec1uippecl for0e. nincl1 tin1e is lo:-;t in fitting young and inexpe
rience<l assistants to replace tuose "'ho r�sigu to accept 1nore pro fitablo 
positions else,vhere; a11d it iR oftc11 11eeessary to e�tencl a })iecc of 
field work oycr seYeral seaso11s ,vl1ich 1nigl1t l)e con11>lete<l i11 a single 
seaso11, ,Yitl1 a co11::si.der,1ble sa,·ing in expe11se. 

DIVISION OF VEGETABLE PHYSIOLOGY AND PATHOLOGY. 

This Di,·ision l1as been makil1g a caref11l study of 1)la11t 11utrition, 
the hereclit)T of l)lants, a11c.l i1npr0Ye1nent l>y breetl ing a11cl selection. 
"\\rl1ile the Depart1nent is enc.1eaY01·ing to ascertain, tl1rough tl1e Dio
logical S11ryey, "7l1ere pla11ts are n1ost at l101ne and under ,vl1at cli1nate 
and soil conditio11s they prosper best, tl1e Division o[ ·\

r 

cgetable Pl1ys
iology· and Pathology studies tl1e l)l1e11omena of pla11t life it.self. 
Tl1e diseases affecting ti1nl)er are being st11dic<.l i11 order that s01nc
tl1ing 1nay be 1)nl>lisl1ell for tl1e be11efit of tl1e })11blic during tl10 fortl1-
co111ing year. \Vben our l)eo1)le bcco1ne aliYe to tl1e necessity of 
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of spcc-ialists ca11 ha, e a praetical application. During the year 
2,700 lot-s haYe been placed "~itl1 ahol1t 275 cxperin1enters in yarious 
portions of tl1e country. Con::::-ul .i\Ierrian1 at Iquique has sen t us a 
li1ne fro1n the interior of t"ltile and a rel)lltecl l1ardy type of alltgator 
pear. The la•_,t n1entionecl is being- tl1orougl1l3· tested ii1 the Southern 
States. A rt:pntcd hardy variety fron1 )lexico is al!::>O being experi-

1nentecl ,Yith. 
~:xperirne11tation under the dil'ection of t11e Di·vision is being con-

ducted in North ('arolina and Florida, -witl1 a ,·ie"- to t11e successful 
produetion of tl1c finel'table grapes of El1rope. 011e l1llndrecl and nine
tee11 varieties grafted on Pl1ylloxera-rcsista11t America11 stocl{s l1a ve 
been planted b,y the expt>rin1c11ters, as ,Yell as 43 ,Tarieties of "direct 
p rocl ucers '' and "resistant stocks." These vines were imported 
tl1rough tl1e !:,ection of Seed and Pla11t I11trocll1ction, ::u1cl 1nore ,·arie
ties ,,ill be a<J.decl during tl1e con1ing year, so as to haYe thorol1gh and 
co1nprel1ensi,~e tests 1nade of all Yarieties lil,ely to be useful. 1\ bet
ter kno,Yledge of fungol1s diseases at tl1e present tin1e giYes l1ope t11at 
"'e can produce tl1ese fine grapes 1nore Sl1ccessfully than ,Yas done a 
n u1nbcr of years ago, before the science of applying fl1ngicicles ,Yas so 
"Tell understood. Th<" results of experin1ents in root-grafting l>)· tl1is 
Division are being prepared for publication. 

A cat,1logue of fruits recomn1ended for cnltiYation il1 yarious sec
tions of the 'Cnited States by t l1e ..i.\ merican Pon1ological Society, 
,Yl1icl1 ,,as pt1blisl1ecl i11 1Sfl7, l1as been thorougl1ly reyised by a con1-
1nittce of that societ.r " ·ork:ing in cooperatio11 wit11 the cl ivh,ional 
force. 1'o secure n1orc definite data regarding the aclapta bility of 
varieties 011 tl1e Pacific coa!:,t, Prof. E. J. "\\Tickson, of t11c~ University 
of C1alifor11ia, was last year a1)pointcd a special agent to con cl net 
special inYestigatio11s on the subject amo11g the gro,,ers of that 
region. Extended preliini1u-1r.)r i1rvestigations of tl1e conditions of 
tl1e fruit industry in Iclal10, eastern Oregon, and ,,estcr11 ,,rashingtou 
"'ere n1ade by t]1e Pon101ogist dl1ring the autu1nn of 1 SOS. 'rhe fruit 
indu:::-try as a ro1n1nercial enterprise is ron1parati,-0ly ne,v i11 both 
t11ese seci,ions. '1,hc outlook for the comn1ercial fruit gro,ver there 
is ,·ery promising. 

1,he unusually lo,v temperat11rc reacl1ed i11 1800 ,vorkf'<l pcrn1anent 
injury to tl1c trees and v·ines in n1any scctio11s. J\Iauy t,hat ,vere sup
posed to 1Je hardy have bee11 killed outrig11t in 1nany loealities. rrhe 
D i·visio11 of Po1nology is endea,01,.ing to ascertai11 the facts '"i Lh rcg·arcl 
t o varieties, so tl1at it 1nay be able to make recomn1c11dations for rer
t ain localities. 

I n preparing a horticl1lt11ral exl1il)it for the Paris t:xnosition t,l1r 
D ivision \Yill securo such frt1its especially a~ are no,v i1; domaud or 
m ay fi11<.l a market in foreign co11ntries. CannPd, <lrie<l, and evapo
r ated fruits and ·vegetables ,Yill be sl1o"·n in great variet,J'. 'l'he applt• 
and. the orange \Yill be prominent among fres11 fiuits, nntl the pe<:a11 
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larger area. Sl1ort eircl1lars are lleing l)l'<'l)arc<l for iin1ncclia1<' an<l 
,Yid<' circnlatio11 calling atte11tio11 to the c-onclitions clue to, an<l tl1<' 
l)esi 1nt�asures to prevent injl1ry fro1n, all{ali or scepngo \Yater, a'5 
-well as tl1e lle:-.t 1neans for tl1e rt'elan1at,io11 of injured 01· al><1n<loncd
lancls. Fl1ller re1)ort..., ,Yill t11P11 be prepared, ,Yitl1 <lt'taile<l soil ancl 
alkali 1na1)s on a <=-eale of an inel1 to tho 1nile, to he 1>nbli-,hccl in a 
Y01l1n1e eoYering t,11c field operat,ions of t,he I)iYi::-.ion <luring t-]1ic;, y<'al'. 

'rhe tro11llle fro1n all{ali is dn0 IH'in1arily to the lar!;<' an1oun1.s of 
soluble salts g011()rally 1>resent in all soils o[ an ari<l region. 'fhe 
1ainfall is not s111nci<'11t to c-arr,· off 1,110 Ralt..., a':> th<'V are set free in 

. •· 

tl1e decon1po�ition of t,11e roek:�. 'l'hes<> salt� a1·(' nat,nrall)r c1istrihulc<l 
t,11ronQ:ho11t the soil, an<l for a fp\Y , ear..., arc not. 11arn1fnl. ,\rit,11 t,he

"-· , . 

app1ieation of irrigatio11 "a1er, l1o"�r, er, in 1h<' intPnsiYe cultivaLion 
of crops, thP <..>"\.C'C"s of "·a1c>r aeen1nnlates ancl h, liable to fi.11 up t.ho 
Sltbsoil, and tl1is, tog0tl1er ,,·ith the raphl <'YHporat-ion in an aricl. 
clirnate, c;l1ifts tl1<> salts llnt.il 111ey gradually aec·u111nlatc at c>1· 11car 
tl1c 1--urface il1 snt'h quantit-it�.._ as to he hc•yo1H.1 th<� c�ndnranc:c of t1·ops. 
The 11at11ral <lraina�ro ha.._ of eonrse agrpat, influt�nec on such an aec•u-,, ' 

1nulatio11 of botl1 seepagl� ,vat<'r::; an<l alkali. 
.1.\nother, a11d })Prl1aps the u1ost i111portant,, cause of tht� ri':,t� of the 

Slll)soil \Yater antl acc-n1nnlation of allcali is in the leakag·c or �ePpage 
fro1n canals. .1:\.s suel1 dan1agn is lial)lc to he \Yi<lcsprP,l<1, it i':> n. 
n1at,ter for serious conc;,icleration ,vhether canal eo111pa11ies ...,honld not 
l)c req11ire<1 to prote�t tl1eir ditel1e.:; fron1 nn<ln<' lo...,s, an<l in<lividuals 
l)e restrail1e<l fron1 oYerirriga tion or n1acle lia hle for da1nag<>-:, iI 1

civil Sltit':>. 
... \not.her s011rce of troul>le i:-- in the u.;.;e of \\a1('r for irrigation con-

tai11ing too large a '-)alt c-ontPnt. ('n'-i<''-; haYc l><'en brought to n1)T

attc11tio11 ,Y11ere lancl <·on1panie5 ]1aYe, through extensive aclvert.ising, 
attracted 1nan�· �ettler", only 11) deliver \\'ater "·hic-11 t,he eonipanies 
l1ad 111�•viously l>ee11 inforn1cd c·on1,line<1 too n1ucl1 alkali for irriga
tio11. Sueh action 011ly invit<>s ,,·idL'Sprt•acl suffering and lo:-.s to tho 
settlers. 

J11 s01ne clistriets tl1e co11clit.ion of the "-ater can l>c> cont.rollecl. in a, 

large 1neas11rc, 1\y tl1e \Yater eon11>nnics. llt·servoirs arc fre<1 ncnt.ly 
10,Yerecl for r(•pairs or for cleaning out at tl1e beginning of a long dr)T

pei-iocl, and tl1e re1naini11g ,,·atcr co11c-e11trate� l>y evaporation until it 
is really 1111fit for irrigation if tl1e inflo"· is snutll and the usual floods 
are clelayetl. l1,urtl1er111ore, th() fir�t floo<l after a long dt·y i,;;pell often 
1,rings do\\·11 great qua,11tities of alkali, ,,·hiel1 lulYC accu1nnlated 011 
t11C' \Yatcri:,l1ed d11ring tl1e dry season. 11'req11e11tly tl1e:-;e first floo<l 
,,·atcrs sl1oultl l>e diYcrtetl fron1 tlle re<,ervoir:,;, i11 order to preYent 
seriollS dan1age to tl1c co1n1nunity. 

'l"'hese 1natters arc <.:learly set for1 h i11 the rc•port of 1.110 c11ief of the 
DiYision of Soils a11cl iu l1is state1ncnt of tl1e ftel<l operations of t,he 
Division, to ,vhich attentio11 is called. 
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,Yith pro1ni110nt fa1·111Pl'.s in Yario11'-l pnl't.s of 1h~ <·ou11tr,\, to ,\~horn 
sec ds arP s<>n t for th is pn rpos<'. l > nri n Q; t hP .' Pa 1· 1, ro > pac-l~a~e-:-- of 
S<'<'<ls, c·o111pl'ising U·i:"i vuri••ii<·s of g-ras~(•s n11d forage J)lants. haYe 
bern dist1·ibut<•d in 1his \Yay. ' l'h(s<' 8(C'cl8 i11<·lndC' <·hoic-0 ,arie-ties 
i1npc11·1r•d f1·on1 forc>ign <1 ountri1•s, in th1.-• hope t'1a1 thP.\ ,,ill sho,v 
i;pC'c:ial ad,q>tal,ility to thP <·011<lit,io11s ,,hi('h )H\•,ail hPl'P, and native 
:-,01·ts, eollP<'lPd h.'~ agt•nts S<'lll into th fiC'l<l t, stud.) th' plnnts in 
tlH .. •i1· ua1 t11·al c·o11<1 it ion a11d to SC'l(•ct tho~P poss('"Si ng eharac·te-rs of 
pal'ti,·ttlnrvahH~ fo1·t·ulti\ation. In thi'i \\a:r it i8 hc>ingdpn1on-..trai.c,d 
th"i rna11y of ou1· l'P(•(•ntl) int rotlnc•pc.l , arirti<•s ar<:• lik(•l)· to ha, c· a 
"·id0 1-. 11ge of 11:-,ef1tl11p~;-;, and that :--O1ne of the eon11110111} g·ro" n sort.., 
U(':-. •r, P to 1,p 1nueh 1no1·t• g<. ... n<'1-.tll~ eulti, at<•d. .Japane,p h,;1rn3·a,rcl 
1nill<•l is not only a 111ost ,·aluablC' erop fol' th<' ... <.''' EHg·lan<l ~tate,, 
1Jn1 has giYc'n t'X<·PllPnt l'C'snlt-; in n1an~ plaeP · in th(' Hou th . l{rsc·uc· 
g-ras--; ha-; bL·Pn gTo\\·11 in the ~outh for n1at1) ) e,tl' , hnt 1nan.)· l~no"· 
littl<• of its, alu<.• as a,,, i1itPr forag<> or 110\\ t > ( ulti,·atp it. 'rho 
leg·u111<><:; ought 10 l>P 1nneh 1nore \\idP1y g-ro\\11 in thC:' Houth, ,tnd \\ill 
l>P \\"hPn th<.·il· g-1·0at , alt1C', not onlr for foo I, bnt as r<>stor<. r:-. of nit1·0-
g<'11 to i111vo, Pl'b.l1(•ll soils, is 111orP full? u1Hl<>rstoo<l and app1 C'iat ·d. 

'l'ht• largf' at'('H"'l of <lrifting; s,111<1-.; along i.ht• .\tl·111tiC', I>aC'ifi<·, and 
(}nlf <·oasts and al,o about t hC' (}1·pat J,ak<'s and ,tlong 80lll<..' of our 
larg-Pr rivc•rs, "'hic·h, hPea11s1..• of 1 heii· 11Hi-.tal>l<• <'h.traet<'r, :ll'C' n spriou:s 
1n<'nae1..• 1o lii'P au<l p1·oppr1y, c·oul<l in 111any ea-.1..•s l>r 1·t•elailnl'd and 
<·011v01•tp<l into valn;-d,l(• pastur1..• nn,l 1neado,\· hi1Hl. 'l'hr stud} of 
t lie• g-r:i.sf.;(',:i snitahl<.• fol' hi11ding thpsp sands has bP 11 t' tP11dt•d alon~ 
the, 1\tlanti<• <•oa-.;t H') far south a, l1'lo1·i(l:t, ah,o 1 >, al'iou~ points <'11 

th<> i->a<'ifi<· roa--;t and along 1 h,• ( 1oln1nhia I{i, <'l' in \V"ashi11gton .incl 
()r0gon. S ·v<.•1·al nati,•p sand bi11d,~1·s of grc•a1 pro111isP Ii 1, r hppn 
dist·OV<'I'l'<l, an<l lhei1· utilization in a pra('li<·,d "H.' lta · l,p. •n nndp1•
i.ak(•11. 'l'hl' srasicle hln<.' grass, a nati\(' of thP ~.u1d dnn1..•s along th,• 
Or,'gon <·oast, ,vh('l'(' it gTO\\s alnu11lantly, i:-; s·tid lo bP a goo l foragt> 
grass as \\C'll as an <'X<'t'll<'nf sand bi11dP1', and has been '-llC'<-'Ps:-ifnllv 
int1'\)llt1<'<'<l aloug the ~a1Hl <lttll<.'s of LakP \lieltigan. 'l'h<> binding 1;f 
clrifti 11g sa11<ls an<l C1 111ha11k1nc•nt"'l about fortif1<1atio11s along {hp <·oa"t 
i8 a se:,1·i,n1s probl<'111 \Yhi<·h <·011fro11ts th0 autliol'iti1·s of !ht'\\ ar 
l >l'part 11 H' 111, an<l at t ht'i1· 1·c•<1t1<>st son1P c·xpp1·i1npnt.., ba \ l~ h"' •11 lll~lll • 

<luring1hp~·('aron 'l'yl>cc Island, at th(• 1nouth of th<'::;a,aunah lti,t•1·. 
II<·1·e, ns on t lH• I>ac·ilic eoast, on<> of tho 11at iYe g1•a-.;s ':s pruini,L•:s to 
UL' of g1·0att1st ,·alu<'. 

TlfE <:R \.88 C'OLLECTI<> .. •. 

I 111 J><>rt a 11 t add i 1 ions ha\ o h<>t•n 111a11 <' to 1 hP •1·rn-.;--; eollt'<'l ion i 11<1 l Ull-
. 1 11 ~ ' 1ng va 11a '<> ina Pl'ial f1·01n :ihro,1d as \\l'll c1s f1·01n onr 0,,11 <·011ntr, . 
In all (; •> lu shcot.., of' t -1 • • , ,- "' 111ou11,eu spec.•1111ens ha,·e ht>l'll a<l<l<'d 1(> thP 
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REPORT OF THE SECRETARY. 33 

THE ST.A.TIONS CENTERS OF INFOR:\1ATIO:N" FOR LOC.\.L REQUIRElHENTS. 

I11 the de,·elopn1ent of n10tl1o(ls of in,·cstigation a,11<l special ap1)a
ratus the Depal't1ne11t ca11 110,Y accon1plish 1nuc11 1nore than an:r one 
of the stations. 011 tl1e other hand, tl1e stations are, to an i11creasing 
exte11t, becon1ing ce11ters of inforn1ation a11<1 authority on tl1e lines of 
,vork in "·bich they l1a·ye l)ce11 e1 1gagec.l with special reference to the 
local require1nents of agricu1tt1re, and il1 s0111(' instances tl1e statio11s, 
tl1rougl1 the liberality of State go,·ernn1ents or con11ectio1 1 ,vitl1 strong 
colleges an<l uniYersitics, are in better position tha11 the De1)artn1ent 
to carr)' on in \·estigations requiring. the kno,vledgc an<.l skill of 
experts or expensiYe forn1s of special apparat11s. 

l�y recognizi1 1g tl1e a11tl1orit)' of the stations i11 t11eit· seYeral locali
ties, securing the ser,·ices of tl1eir ex:1)ert officers, a11<.l tl1e t1se of 
special facilities at tl1eir con1n1and, it is belie-vec1 t11at the Depart111e11t 
ma)· oftentimes most eco11on1ically expen<.l the f1111c1s i11tr11ste(l to it 
by Co11gress for special investigations, a11(l can at tl1e san1e tin1e 
de,~ote tl1e energies of its officers 1nore f11lly a11<1 effectivel.r to the 
large enterprises ·for the pro1notio11 of the science ancl practiec of 
agriculture. 

THE EXHIBIT AT THE PARIS EXPOSITIOX. 

An exhibit of tl1e publicatio11s of tl1e stations and of t11e Office of 
Experiment Stations, ,Yit11 photographs a11d charts sho,ving the b11il<.l
i11gs and eq11i1)1ue11t of tl1e statio11s, special features of their ,Yorlc, an 
ill11strated re1)ort on tl1e l1istory of the stations, and a collectio11 of 
special de·vices £or station ,,ork, ,vit11 ill11stratio11s of notable res11lts 
by means of n1oclels an<l ot11er,vise, ,vill be 1na<le at t11e Paris Exposi
tio11. Investigations in Alask:a, 111 11utrition, a11(l in irrigation, in 
charge of tl1e Depart1nent, ,vill also be included in tl1is exl1ibit. rrhe 
materials for t11e e.xl1ibit ,vill be largely f11rnif,l1e<l by t11e statio1 1s. 

NEED OF STATIOXS IN THE NE\Y POSSESSIONS. 

There is a pressing necessity for tl1c establishment of experin1e11t 
stations in Puerto Rico, IIa,vaii, and the Philippines. Tl1e ne,Yer an(l 
more i11timate relc1tio11s existing bet\\"een tl1ese islands and tl1e L""nited 
States, the res1)onsibility assu1ne(l by the l:'"nitecl Stcttes regarding 
the1n, and the 11ecessity for giving to the peoples of tl1osc isla11ds 
i11forn1atio11 regarding tl1eir staple crops, tl1eir cle,relop1ne1 1t, an<l tl1e 
insect and bacteriological pests to \\'11icl1 they 1nay be liable, s11ggest 
tl1e 1 1ecessity of scie11tifi.c ir1,·estigation of eyerytl1ing pertai11ing to 
prod11ction. These stations will be needed in 011r island possessions 
1nucl1 n1ore tha1 1 tl1e)' are needed i11 ot1r States an<.l 'l'erritories. Special 
i1rvestigations along t11ese lines ,Yill not take tl1e place of permanc11t 
ex1)eri1nent stations. 

'l"'hcre is no 111ethod of i nforn1ing the tiller of the soil so val11able to 
1 A 9!)--3 
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36 YE,\RBOOIC OP 'l'IIE I>EPAHT�lE�'f OF 1\URICULTURE. 

IHRTU,\TIOX J::--;\ ESTIUA.TIO�S. 

BEGI:---XIXG <iF TIIE \\'ORK. 

The first :t ppropria 1 ion for i l'l'iga t ion i 11 \'Pst iga 1 ion:-; hpc•a 1nc ,l Yaila 1)le 
July 1, 1808. rrhc litPJ'HtUl'U of ii-rightion, l'Sl)C'<·i��lly that containing 
acc:ou11ts or C'\.l)PrilnPnial iuc1ui1·ies, \YH"\ c•ollaLPtl ancl r<·Yi<'\\'Ctl, and 
corrrspon<.1cnc.c ,vas had \Yith cxpPri1ncnt ..... t ttion offi<•e1·", Stat0 engi
neel's, an<1 other experts ,Yho \Y<.'rc <.1<•,·otins thpiJ· <>nP1·gie� to t11c istt1c1.r 
of irrigation prol>len1� in 1 his C'ounlry. ...\. <·011 f Pr<-11 c·c of :-.;tntion officrrs 
an<l enginc<'rs \\as hPl<l in l)PU\'(•1· .Jul_v l:.? to 1:1, JS:JS, at ,Yl1ich the 
11ce<.1s of agriculture 1111<1<.•r ir1·igation \Yt•rc <•a1·11,,stly <'Onsiclcrccl au<l
1nnc11 yalual>le a<l ,·ic<· l'<'gar<1inµ: plan.-; fol' t hC' ,v1Jrk of this Offi<.·t' \Yas 
ol)tainc•<l . 

.i\s n, l'(•sult of thi:-; p1 ·(•li1ninar)· in<1nii-.v, it ,vas d<>tPi-1nin<•<l to lilnit 
the ,York. of this ()!Hee un<1er the approvriation to 1 \\'O g·eneral linei.;: 
First, t11e collation an<l pul>lit·ation of inl'or111ation r<1gar<1ing thela"·s 
ancl institutions u[ irl'iga1Pcl rPg-ions in thci1· relation 1.o agricnltt1re; 
an<-1, f-iC'('011<l, the vnbli<"ation or all a,·ailahle infor111ation regar<li11g 
tl1e 11::-,e of irrigation ,Yate1•:-; in agri<·nlt nr0, as dt>tt'l'IninP<l hy actual 
cxpel'ienec of far1npr.._ an<l <'Xp<·riln<'lltal in,·cstigators, and the 
encourage1nc11L of fn1th<>1· inYt': .. tiµ-atious in this line• b)· the cxperi-
1nent b1.ations. I >rof. �:l,Yoo<.l .l\Iea<l, :-:;1nte pnginl'<>J· of \\ryo111iug, \\·as
ask.eel to undertake th<' <li1·<.·<.'t, 1nanag<'n1<'11t of thn invPstigations i11 
charge of thi� ()ffic<•. 'l'"·o irrigation l>nlletius \Y<.•1'<.' eo1nplPtC'<l ,vit.hi11 
tl1e fis<.·al ) ear for \Yhi<"h 1 h<' Ppp1·opriat inn \\·as 1na<1P. ..t\ r<.·po1·t \YH5

a.1s0 1nade to C1011gr<'ss on the us<.'fnl11<.>ss of storage rL'SP1·,·oi1·-., a-., a
part or tho irrigation is� sf.Plll. 'l'hirt)·-fi,·e t honsa11d dollars h,l, L Ul'Cll

app1 ·op1·iatcd by C'ongr<'"" for the ,, ork. of the prt•�(•11t Y<-'Hl'. 1nea ..... nrcs 
l1avo been taken lo oegani✓,e the" ol'k on a 1norc pp1•nu111ent 1Hl'::iis, and an 
expert forte ,vit11 suffleient, <·lerical a.--,si"itanec ha:-; ht'Pll forn1ccl. The 
sul,jccl'-j r0quiring in,·estigation ar<' Hu111Prous. 1'ht> c·onditions a11(l 
11ccds of different lo<"alit i<'s vary, a n<

.
1 thC' clen1n11<l on the lHt1·t of t11e

people for 1no1·c i1n111c•<liatc i11for1nation in so 1nanv linPs i-.; �o urg-0nt 
� � 

that 111ue11 attention \\'ill have to hc- �-ivP11 to the �l'le<·tion of line!-, of ,_ 

XEEI> OF 1-:XPEHTS. 

One g1·caL difficult�· is to iitt<l an ,Hll·<1natc.� nn1nber of u1en \\ho 
havo lutd 11roper tr:tining to fiL the1n to prepare pul>liC'ations or enrry 
on in,resti�ations in tho 1nanner ,Yhie11 our \\'Ork: rc>c1nirl.'S. _\'::i a 1·nl0, 
the u1en "ho arc l>e:-;t fitted for this \\'ork: arc pngag(•d in othC'r C'nter
priscs and can not he indnce<l to PU1Pr the D0pnrt111P11t's �Pl'\ i<•c on 
tl1c tcr1ns 11cc<.'ssarily i1nposed. In this, as in other special lines of
i1r,·cstigatio11 ,vhich tho l)<1parln1C•11i., l1as nn<lort,akPn, it "·ill lJc nec
essary to organize a forC'c io \\'or1c 1111<lPr th� i 1n111P<liatt' direction of 
the expert, in c-harg<', an<l so111P ti1np n1nst <·lapse 1)pfore this forC'e c·an 
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tl1c tcr1ns 11cc<.'ssarily i1nposed. In this, as in other special lines of
i1r,·cstigatio11 ,vhich tho l)<1parln1C•11i., l1as nn<lort,akPn, it "·ill lJc nec
essary to organize a forC'c io \\'or1c 1111<lPr th� i 1n111P<liatt' direction of 
the expert, in c-harg<', an<l so111P ti1np n1nst <·lapse 1)pfore this forC'e c·an 
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ht' thn1·tn1g-hl., traint'<l so as to pPrfor111 the' 111ost <'Hic·ic>nt H<'l'Yi<·P. 
t 'on ... icl('l',thlt' <'l1'ort has hl'<'ll uut<l<' to asc·c•rtain "hoar<' a, ailnhlc• c·an
didat<'s l'or positions in this Sl'l'\ ic·P. 'I'h<' pstahlish1nP11t, of ag-1·i,·1tl
tu1·al c•ollc'g'<'S for <'<lnc·ation in th<' sc· i<•nc·es rc•latinµ; to agric·ultnr<• has 
clone' sP1nc'lhing· to,,arcl prc'pa1·i11g; sc·iPHl1sl-.; in sp\p1•,d dire c·tions, l>llt 
tlH'l<' arc' n1an) lint•:-:- in "hic•h \<'I'.\ l11th· has lH'<'ll don<', and thi~ 
is Olll' ot' t ht>Hl. 

'\'lH'll thl' l)l'pnrt111p111 l'Pqnirc's :-;oil ph,,:--ic·ists, pl.int pntholog·ists, 
01 "l'il'ntist" \\l'll i111'or1nPd 1·c g·,t1·cling·ani1nal hu-.;hanclr,\ and ir1·igatio11, 
it has l>L'l'll fon1HL al111ost iinpo:-.sihlP to g<'t th<'lll. 'l'hc' '''pstp1•11 a~Ti
eult nral c•oll<•gc•s, ,vhPrt' S<'iPnt ifi(.- kno\\ lc·dgc> ol' l he, l'ac·ts c•onc·c•1·11ing 
ii·1·h.! . .ttion is 1110-.;t lllll)<'l'ati\'<'l.\ nc•c•c•ssar,\, a1·c• 1n·1king Yigo1·011s c•f'forts 

to l'(lt1eatP alo1q.?,· th, SP lin<'s. '!'ht> hnards ol 1na1uU.!,'<'111<•11t ol' thc• sta
tiou~ ha,t' h ,•pn lt'<l to:-;('(' thP i111porta11<'\_' of the \\ork in irrigation 
"hi(•h tht' J)ppa,rtnH'llt ha-.; n11<l< rt.tken, and al'<' 1no, ing in th<' <lii·c•<·
t1on of the t'1nplo~·111<•11t or a largt' 11u11ilH•1·oi' <·0111p<'1t•n1 i11,·c'sligat1n·s 
\\ho <'Hil "ork 111 c·oop<'1·ation "i1h th<' l)Pp·trt111t•11t 'l'h<'l'<' Hlllst be 
a perio<l in "lul'h the t1·aining of exppr(-.;, both ln the, l)<'part1n<'nt 
an<l th<' c>'\.l)Pl'iillC'llt :-.tations, "ill h<> thP 1110s( ii11po1·t:t11t f<'a1t1l'Ps. 

HE.\-.;()::,.;s F<>ll \ Ol.XERAL STl l>\ <>l' 'I !IE SCB,JEC'r. 

'fht' HL'l'<1 of an ilnpartial n11<l thorough ...,_(n<l,, o1 "a1Pr rights and 
th,1 la,Y~ and 1nc·thods of \'llf'orc·ing thc>111 1:-. so 11rg<'111 1h,tt th<' l)0part
llll'nt has ht•Pn 11ncl<>r c•ontinuon:-; prt>ssnl'L' frout th<> p<>opl<' of th<' aricl 
~t.1t rs io dP,·ot1_• all the funds for ir11gation i11,·('st1~.ratio11s to thi~ 
ln·a11eh of thl' suh,jec·t. 'l'h<' iJnnH•B~<' ar<'a c•1nbra<·<'<l 111 th<' irrigatP<l 
rc 0 ·ions thl' ,vide difl'Pren<·e h"1\\<'<'ll the• l:t,vs au<l n1ethod s of 1h<· d1f-

~ ' 
ferent ~tcl1<:''-, a11<l th(• <'0111pl(':\.ll_\ alld 11un1hpr of th<' prohlt•111s to he 
C.'Olls1<lt'l'l'<l ha\'C required tht> <'XIH'n<liturP ol' a g'I'PHl clc•al of ti11H' aucl 
thought in the organization of th-; in,l':-;t1gatio11. It is th<' intPntion, 
if ::--nflll'il1 Ilt proYision i-, 111ad<', 1o 1nc•lnd<' all th<' arid and sP111ia1·icl 
~tatl?:-- in thi sftI<lY <1nr1ng tlH1 c·o1ning· ,<'al'. In t·a<·h of thp-.;c• :--it,ltP<::; . .. . 
tht> l.1"· and n1Pthocls clitl'c·r " 'i<l<'l\·. I◄:,·pn "·h<.'r<' c·ondil ions ar<' of a • 

..,intilar natnr<', titlP'S 1 0 "'Ht<'r an<l 1n0tho<ls or distril,utio11 a1·0 \\·ho1l,r 
unlike. 

'l'here is a ~Prond rPasou for 111aking th(• invPstit?." ttion g<'ll<'t·al. 
iiau)· 1no:-it iniportant ri,·t~r-.; ,11·c intprstatP st 1·"a111-., ~0111<' oft l1<'tll arc 
11st:tl for irrigation in halJ ,l dozen <liffprc•nt '-ltat '-s. '1 IH~ "'a1PJ' rights 
of lhese ~C'veral ~tates d t•al ,Yit h a c·onunon ~uppl)'. 'rh(\Y Ya1·.,· so 
,Yid<>lv in their ehara<-l<'l' that 1ht•r<.· 111usf sooner or lat('l' c·onH' a 1in1c • 
,YlH•u thc·ir clilfcrt'Hl'<'s 1nnst ht· ret·onc·il<1d, or at !Past h<' hl'onght to 
the attrntion of the> I·\•deral (}ovprn1n<'nt, ancl l><•c·o1ne a s uhj<'eL of 
legi::-;Jation 1),. C'ongrt'',s. It 1-.; of the ut1no~t i1111lorta1H•e that l>Pfore 
either of these thin~-, occ,ur!'! the1·c1 ~honlcl lJ,, a thoron~h undcr:stancl
ing of tI1c eharncter of the l'ig-hts ,vhieh ar0 , p.._tl'<1 l111<lPr 1 h<'~" la" -i 
au<l of the d1sturbanc•f'S ,vl1ieh ,vill Cllsuc if .t u111for111 or iutPr"St·tto 
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of eradieal i11g: the tlis<>asP fro1n n1any section~ that th(> prc>paration of 

Yaec·in<' ,vas u11dertake11. 

TEXAS-FE.VER l"'VESTIG.ATIO:N'S. 

'l'lH' cxpPri1nents of 1 he Durea u dcn1onstratecl t,l1at X orther11 rattle 
1niulit, bt' 111a<le in1111n11e fro111 'J'exas fp, er by ino<•nlai1ng t,l1en1 ,vitl1 

I:' 
the blood of i1nn1une anin1al~. 'l'his has rE>cently hPen acloptcd a11d 
praet ic-ed ,vith n1ost satisfactory r(l-;ults b)· so1ne of tl10 experi1neut 
station~. 'rhe practical application of this disco,·ery is of gre .. 1t 
ilnpol'tanr·e l)oth to the hre<:>ders of in1proved stoclc in tl1e 1nore 
Xorth<>rn State~ and to the cattle raisers of the i11fcctccl clistriet, as it 
pe1·niit.s th<> i1nproven1ent of Souther11 herds ,vithout tl1e cliseourag·ing 
lo~ses that haYe 11cretofore al,vays occurred. 

E~perin1ents h,rve hee11 conti1111ed ,vith a ,Tie"· of obtaining a. 1nix
t nre in ,Yhicl1 cattle fro1n the Te"{aS feyer <1istri<'t..., 111c1,\T be dipped 
for the dPstrnction of tho ticks ,,·l1icl1 spread th<-' disPa~c, and ,vhicl1 
at th<' sa1n0 ti1ne \\·ill 11ot injure the c-attle. This t•ffort has 11ot l_,t•{:>11 
entirAlY sueeessful, hut the 1n·ogres:, of tl1e ,vork lieretofore leads 

• 
to 1 he hope that Ruch a n1ixture 1nay l>e found. rl 'he diffic11lt) in 
finding su<·h a n1ixture is plain to tl1ose ,,110 ]\'.110,, 110,v tenacious of 
lifp is the tiek. ,vhieh is the carrier of this <1isease. 

InYe~tigat ion::-; in Puerto Rico sho,v tl1at t l1e c•attle t.iel{ is 1>rc,·ale11t 
thcr<·, l>nt, thP- tic-ks ,vhie}1 ,,·ere hrongl1t fron1 there and placc<l on 
cattle in t11e lTnitccl State-; fcl'iled to proclut!e 'l~exas fpver. ,,T11ether 
this resnlt ,va"l acciclc11tal or ,,hPther tl1ese ticks are \\·it bout inf Pc

t ions 1n·opr>1tiPs is n qne"ltiou of great i1nportanec. I f further inYes
tigations sho"· 1hat thP Puerto Rica11 tick is free fro1n the J>y1oso1na, 
the true coutagion of the diseasP, and that the cattle of J>ue1 to l{ico 
are suscrptiolc, tl1e introduction of a single aniuial l>eariHg the J>}Tro-

1--,01na u1ight conYert these co1nparatively harn1less 1>arasi1t'S into tho 
1110:--t deadly seourges of tl1c lJo, ine ra<'e. 'l''his subject \\'i ll recei,·e 
furthPr attention during the current year. 

TRE_\.T1IE~T FOR HOG CHOLERA. 

'fhe preparation of se1·un1 for treating l1og cholera and s,vine plague 
has bc<>n on a Yery n1l1clt larger seale than last ;vear, and the r P-;ults 
a re cxcccdingl.) 5ati ,factor)'· rl '11e dic:,ens<:>d h<'rds i11 four eouni iPs of 
Io"·a have l)CPn under treat1nent, thP l'P"inlts sl10\\ ing a sa vin~ of t ron1 
7,5 to 80 per cent of tl1e aniinals i11jected. thong·l1 tl1e !inal re1lort::-. n1·e 
11ot all rcc('iYed at this ,vriting·. I t is e,Ti<lent, 110,vever, tl1at this 
metl10<.1 of treat1neut is far in nd vance of auJ' other l1eretofore trie<.l. 

SHEEP sc~IB. 

For 1nany yt'nrs the parasiti<'. di»0aso of s110ep popularlr eallc<.l ~cab 
l1as 1Jee11 quite 1n·evale11t, Cbpecially an1ong the floclts of· ~01ne of the 
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of eoLlt>etion and trc>atn1ent of rubb<•r arc, in the 1nai11, ·very crl1cle. 
Tl1pre is a great deal of ,,·aste and considl'rahle detPrioration tl11·011g-l1 
irn

1
)l'Ol>C'r n1ethods of treatment in the fiel<l and in t,ra11sit, aucl 1l1rongh 

in,1)nritil's. 'J'hc onl}· s11ccPssf11l cxperilnents at cnltivating rubber 
JJ1ants ,YJ1icl1 h<tYe thus far bePn 111acle '\Yere unclertak<:>11 l>y tl1e Englis11 
Go, <·rnn1<'nt in Ceylon India and son1e of the other 1 ropical colonies. . ' ) 

Ii.,- follo,Ying 1he 1110::-;t in1pr0Yecl n1cthods of cultiYatio11 and b.r giving 
th,• ru l ,bPr plantations the sa1ne carcf11l attention "·hiel1 is <.leYotecl to 
othp1• crops, it appears po5sihle to 111ake tl1is an excecdi11g·lj· profitable 

inYcstn1ent. 
'l'hc largt>r pa1 t of the l}razili'tn rul)ber i,;; l)rocluce(l b;r tl1e Para 

rubl)er trPe, Hevea brasil iensis, ,Yhich gro,,s na,turnlly in t11e tlC'ep 
shaclc of tl1e s,,·arnp)· forests of the 1\mazon, ,vh01·e the air is fever
la<1en ancl the lancl is 11ns11ited for l1uma11 hal)itation. I~xperi111cnt:s 
ha, e bee11 1nade ,vitl1 this tree in ,-arious of t11e Briti...;h l)OS Pssionc;; 
in tl1e East Indies, but ,vithout any 1narkcd degree of snecf'S'-i, because 
the tree attains it~ full deYelopme11t 011ly .i11 tl1e shade of dense trop
ical jungle l,ind::. a11d not in the soli(l 1>lantations. Its successful 
l1andling appears to lie in the dil'ectio11 of a pro1)0r ~} stf'nl of forest 
manag<'ment. Tl1e Central 1\.1neric-a11 rnbbC:'r tree, Cosf.illoa elastira, 
gro,vs onl}' in the dPnse tropical forcsis fron1 so11ther11 l\lexico to 
11ortl1crn Sonth ~\rn<'riea, on rich, ,vcll-<lraincd l)otto1n lands along the 
r1Yer:;. 'fhis tree has 1Jcen found to gro,v Jnxnriantl.r under cnlti,·a
tion, lJut in the e:xperin1ents tl1ns far tried it deYl'lops n, barl< n1ncl1 
thick:cr than in its natiYe SLatE\ a11d tl1is has been foltnd a cleridt-·d 
d1·a,YbilClc to t110 s11cce,;;sf11l dra" inQ; of the sap. 

The Ceara rubber tree, .,lfanihot glazio1:ii, is a natiYP- of one of tl1e 
driest J)Ortions of soutl1ern Brazil, ,v-J1cre tl1c 1:ica11 ten1peratnre rang-es 
fron1 77° to s1;° F. There are 110w 1nan;r plantations of it i11 India 
and Ceylon, anrl it is prol)ahle that t11is t1·ce ,vill 1)0 tho first to pro
duce a11 i1nportant addition to the natural RUl)l>l)· of inclia rn1)b<'r. 
rl'here are fifty or 1nore Rperies of tree<,, ,·ines, and sl1rnbs '\Yhicl1 are 
a con1merrial i-;onrce of india r nl>ber and gutta-percha, and tl1c li•:,L i 
ann11all:r iner0asi11g. Expcrin1ents Rhou1<1 be tried iu tl1c rultivation 
of every one of them. Clutta-1)ercl1a is deri,,ed aln10::-.t entirely fro1n 
the trPe Ic;onuncl,·a gutta, a natiYe of tl1e island8 of tl1e r,I;la1 an 
.1\.rcl1ipelago. 1'h<· careless 1netho<Js of tl1e rollcctor~ l1aY0 rPsultecl in 
killing off 111o~t of the r>lants frorn "\Yl1icl1 tl1is sul)-,tance is deri,Te(l, so 
that n serious sl1ortage h·ts occurred during tl1e last fe,v :rear". r1,lie 
feasibility of cultivating this plant in the Phili1)pincs sl1ol1lcl be ,o/ery 
car;;full) investigated. · 

TURKE S TA N ALFA LFA. 

T h0 unnc;;ually se·vere winter of 1808-0!) kille(l off r>ro1>a1)ly ]1a1f of 
t h0 alfalfn, of ,vo_3tern ICa11sas, .J. Tebraskrr, Colorado, a11ll ,,~yon1in g , 
an u u1an.r fields 1n tl1c central prairie States to the ca::,t,v .. ir<.l ,Yere 
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lH1dl}· da1nag·ecl, l)nt tl1e Turk.esta11 alfalfa gro"r11 i11 t l1e St~ites n1e11-
t ionecl ,vas 11ot affected. At tl1c "\\ryon1ing experhncnt station a plat 
of '"fu1·kesta11 alfalfa ,vas exposed for t,vo " ·eeks ,vitl1011t iu,J nrJr to a 
daily ten11)erat11re of -35° F. , tl1e lo,vest poi11t reached being --15°. 
I11 C;alifor11ia it "·as su bjecte<l ,vitl1011t da1nage to a droug11t ,,·}1ich 
s~riou5ly i11j11recl ordinarJT alfalfa. In ·vie,v- of tl1e 11otal>le success 
of this l)la11t i11 ,vithstanding clro11ght ancl cold, it 11as 1)ee11 d ecided 
to purchase a large a11101111t of seed gro,v11 in A1nerica fron1 our 
in1ported stocl{ ancl to di. trib11te it ,vidcly o,·er tl1e aricl "\\'"est 11ntil 
1t l1as been tl1orougl1ly tcstecl under all the differe11t cli111atic a11d soil 
conditio11s existing in tl1at regio11. From the res11lts alrea<ly serul'ed, 
it is believcll tl1at il1is 011e i11troductio11 ,vill add 111illions of dollars to 
the a11nual l1ay l)ro<1nct of tl1e l T11ited States. 

I N TRODUCTION OF IMPROVED RICE . 

... \bout fiftee11 years ago the enterprisi11g farn1el'R of soutl1,,est<:'r11 
J .. oui-;iana bega11 to adapt n1odern 111a cl1inery to 11se i11 tl1Pi1· ric·c fields, 
and " ·itl1in a cleca<1c they l1ad replacc<l the antiqu0 in1plen1ent ~ of the 
hand laborer by t l1e gang plo,v, c1isk l1arro,v, drill, a11cl l)1·0·1dcast 
seeder; t11ey l1acl insured s11fficient ,vate r b~y the ro11siructio11 of irri
gatio11 canals; and, fina1l}', the)T l1acl ada1)tetl t11e t,viue bin<.1er of 
Northern ,Yl1eat field<, to t11e c11tting of 1·iee. So fa1{ as 111etl1ods "ere 
concc~rned, they l1acl crcatecl a 11e,v s3~sten1 of rice culture ,vl1i<·l1 
greatly redurt><l tl1e cost of rice production. It \Yas clis<'oYered, 110\v
ever, that suffieient attention 11acl 11ot bee11 paid to tl1e qnestio11 of 
,·arieties. '"rhc I..1011i-:,iana rice, ,vhen n1illed, gaye a l1igl1 l)ercentage 
of l>r0Jce11 grai11s, and 11111cl1 of it brougl1t, tl1erefore, onl}· a f-econ<.l
class price. 

To ren1ecly tJ1is difficulty tl1e D e1)art,1nc11t of .1\gl'ienlt11re undertook 
to secure a prollncti,·e rice of ]1igl1 111illing quality. '"rhis it l1as suc
ceeded i11 doing by i1nporting, after a careful ~C'ar~l1 in .Japan, a <1na11-
tity of l(inc;;l1l1 riee. 111 yield this rice has proYe<l a distinct success, 
and if, as is expectetl, it n1ai11tains in Lo11isia11a tl1e l1igl1 1nilling ayer
age that it l)osses::;ed in .J aJ>c-t11, l1u11<lrecls of tl1ousancls of <lollctrs ,vill 
be adcled to tl1c yearly profits of Louisiana rice g1·0,vers. 

In iJ1is co1111cction, it 1nay be sai(l tl1at flatteri11g reports ha ,·e bel'11 
receiYecl abo11t n1a11y of t11e otl1er inirod11ctions of tl1e J)epart1ne11t, 
antl from ti111c to tin1°, ,vl1e11 tl1ese reports are an1pl)" ~ul)stantintecl, 
due co1nmend.atio11 of tl1ese crops ,vill be 1naclc to the• aµ:rie11ltural 

pt1blic. 
NATIVE DRUGS. 

The rollertio11 of nati,·e drug plants i11 t11e l Tnitecl StatC's, eonsid
ere<l from a purely fina11cial standpoint, aside fron1 111ed1eal and. 
h111nan1taria11 asp2ct5, 111 ,¥01,·es tl1e expenditure of n1illions of clollars 
annna11v. '"l'hC' co1n1ne1·C'ia1 extC'r1nination of so1ne of the 1nost usefnl 

< 

speeies h; alreauy threutened, a.ud. <loubtles~ others ,voultl ue foun<.l 
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in t,hP sa111e C'OB<1ition "'<'l'<' the fac·ts kno\\'11. 'l'he priecof OHP native 
plant, ginseng, our C'xports of "'hieh avcrag<' 1norc than half a n1illion 
dollars annnall,v, has 111or<' than quadrupl<><l in the past thirt,v y<'ars, 

80 that its cnltiYation, as ur6e<l four _\'E:ars ago by thi~ DPfHt1·t111<>nt, 
has no"· 1Jcco1nc prof1tahlc. 11 is e1Pa1· 1'1·0111 1 his ancl n1an.v si111ilar 
ease<.; that the natiY<> <lrng- industry is c•apablc> ot <>itl:er <i<><'li11e or 
i1npro,·e111ent, aceor<li11g to the· "'ay in ,vhic·h "'c hancll<> it. 

rrhe J>an-... \.int>riean ::\Ie<lienl ('ongrt'SS has l'Pt·P11tl,v snh1nitt1•cl to 1110 
a proposition to eoopt>rate \\'ith this l) rpa.1·t 1nPnl in a tc•c·hni(·al ancl 
statistical investigation ancl elassifi<'ation of ou1· nati,·e clrug- plc1nts. 
B.v acc-<'pting this proposal ,v<.> shall SPC'tll'P, in a 1'<':--<'ar<·h of ,YhiC'h \\'e 
have Ion~ f0lt the ne<'<L th<' c·or<lial as:--ista11,·0 a11<1 suppol'i of an 
infinential assoeiation of ll·,u·tH'<l phy,icians; \\'l' :-;}1all <'JH•o111·ag<' <·ac ]1 

of the othc•r ... \1n eriean nations, all of \\'lii<'h Hl'<' l'<·nr<'srntt•d in the 
Pan-1\.111eriean :\Irclieal ('ong-r<'ss, to p1·oc•p(•cl ,vith a siniilal' in,·.-•stiga
tion of thPir O\\'ll 111l·<liC'al fiura; \\'(' ~hall fu1·nish a ha-ds for the 
ren1uuerative e1nployn1e11t of 1n11eh Jantl an,1 1nany p1'opl«"", an<l "·e 
shall stirnulatP the g-1•paL and gro,\·ing trade in <ll'11gs l>Pt"<'t•11 the 
couutrh•s of North .\n1<•1·iea aucl ~onth ... \1n<'ri1·a. I lll'g<' thP appr1>
p1·ia1ion of $10,000 to <'11ablP thi:-; I>l•part 1nP11l to l'OopPrat" in this 
invPstigat io11. 

HEMP. 

()111· iinpo1't8 of he111p fih<'r for th<' past H, e y(•ars J1av,• a,·l•1·ag-r->d in 
, alne $<i7S,475 annuall.v, <·01niug chietl,v f1·0111 Itc1Iy an<l. outhern l{u ·
su1. rl'his hc1np is "'Orth about 7 el·llts pC'r pound and j..., u .... ,,(l prirH·i-
1>ally in th<' 1nanufaetnr<> of <•arpct ,va1•p:--. In ndditio11, "'C in1por1 an 
llnkno"·n but cloubtlt·"'· tu·g-o an1ount of 1ua1lltl'a<•t1trPd IH•111p in lhc 
fo1·n1 of th<> ('hcaper g1adt•~ of liue11. 'fh,, do1nestie prolluet of h1•1np 
r<'portc·<l hy the la::-t <·e11sns, at a \ ,tluat ion of ;~ t'<'llls pPr pound, ,va5 

"Orth $6U0,fj(j0 and \VclS g'l'0\\'11 <·hi(•Oy in l\C'lllll(•k). 'rhis hPtnp l":i 

nspd principall~· in plac.><' of Jut<' butts fo1· <'ordag-e purpo. 1~s. rrhe 
l(c-utucky 1H·111p pro1lu<·P1·.s g1·O\\' a short plant in s1nall a1·eas \\'it h 
shallo,v plo,viug- an<l littlP 01· no f<>rtilizing-. 'I'h<· <·rop i · J'C':tpPcl an,l 
brukc•11 by hancl, a11cl t Ju .. fihp1• is (•xtraet('ll by thr prol'<1s of de\\· l'l't
t iug. 111 addition to the .... e heavy l'ha1·gc>.s, an annual rC'ntal, a, eraging
prohalJl:) ·10 pet· a<'I'P, is 01dinarily paid tor thP land. 'l'h«~r,· i:-; a 
reasonahl<' pros1H•et of <':stablb:,hing an extl'nsiv0 h<'n1p in,lustrv i11 thP 
United Stat'•~ on BP\\' li110s, involving the use of <\it her a tall<·1·", ari, .. tv 

or t"'o erops of the sho1·t va1·iety, ~1·0,\·ing the <·t·op on lHl'!.!'t-' ar(•as ~f 
cht·ap laud, plo_"·i11g <l<>l·p, putting 011 thP 11cc<'ssa1·y f«ll'iilizPrs. rPap
iug· ancl h1·<>ak111g- hy 111al'hinel'y, a11d using thP JH'O<•Pss of ,vater 
l '<.• t t i Jl g. 

EGYPTI A N COTTON 

]'he iinport.ation of eotton fro1n 11:g?pt steadily in<~rPas0d front le ·s 
tl_1an 200.000 pounds in 18S-! to 1nore than lj,000,000 pound, in 1 nu. 
Since the lat1Pr <late, the direc·t i1n1>ortations fron1 l~g) pt ha,·l, fallen 
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a cor1·cct scie11tific 0lassi:ficatio11 of t11e1n around funda1n011tal la,vs has 
pro<·<'<'<lecl F.!eadily, if not ,cry rapidl.'·· I n 1831 J{p<lfield pu1Jlisl1cd 
h i<; first essay, ,vhic]1 contained these in1portan t gen<>raliz;ation~J: 
Storu1:-, an I hurricanes arc great re,,olving ,vhirl ,vin<1s ,1,·lii<·li 1 urn 
fro1n right to left and ha, e a 11ortheast \\',1rd, progT<'SSiYe n1ovc•n1 •n 1,; 
the ,vind::, i11ereas0 in vio1enc•e to,var<l the center, ,vht>re a cahn usually 
cxir::1::;; stor1ns ar(' gyrating portions of the at1no::-iphere in ,vhieh 1h~y 
are earri<'d aloBg

1 
and the lO\Y 1Jaro11tetric 1>ress111·(• at th(• <'<'ll1l'l' is due 

io the <'t'Htrifugal for<·<' . In 18-13 the san1t' author asc•ribecl 111<• grPaL 
veloc·it y of the "'iud at i he ec•11ter of tornadoPs i o i h<· 1n,v thn t tho 

• 
J)ro<lul't of th<' ,•plo(·ity at an)' point 1nultiplit'cl by it:s <lif,ta11<.•e fro1n 
tlH.' centPr is constant. In 18--1:G he c1£'seribed tli<'" a1·n1 sout 1Jp1•1., \\'ind:.-
011 th<· 0astel'ly si<le of storn1s and thP <·ol<l nort hc•1·lJ' \\'in<h, on the 
"'<'~tPrly :-;i<l<', and th ns nearly apprehc.•11<l0tl t]H' <·aUf,,<' of <·old "a,·c::;. 
IIP sl'01ns to havl' ]J(?'e11 fully a,vare that th<' "'inds du not n1ove 

• 

exactly in c-ireles a"bout th0 crnter, but rnth<'l' approach it in spiral·, 
and ]ip statPd that his instrur1ions to th<: <'ll!!raY<'l' "' 1·0 to H1ake the 
,vin<.1 lines spiral or inYolut<: in :--hapc on his ehart~, lJut thctt, for •'as<> 
in <11 .. 1,ving, eirc•k'::, "'< 1·e sul,stit nt<:d, "hich gave an t>r1·011eous in1prc•s
sion regarding- th<' th POI'~' to his r0aclcrs. 11 c :st a tP<l <list i net ly. i 11 18 tlj, 
tlu1t t hc•s1..• lin0s 1nadc:. an angl<> of a bout 48 ,vith the 1 H ng<'H1 to lhe 
circl<·. J,:sp,v, ,vho \\'HS at 011<.· 1iu1P appoi11tPcl n1el1<:orologiRt to the 
}; at ional (.;.ov<>1·111nP11t, \\ as the fir:--t 1 o ist ucly and poi11t out <•lc·arl.Y 
:--0111l' of tLe tt-1up0ratur<' proc.·es::;Ps "·hi(·h ar(• going- on i11 the atn10!')
pherr. Ile appli<.'d the la,vs of thc•1·n10-d?11an1ic· · in lX-11. nt ahoui the 
tiln,• ,vhPn this snb,it·et first took :shape in tlH:•orc·tical 1>11.v ic.-s, and 
slHJ\V<:<l tha.t an a::-iel'lHling nu1~s of air <•xpancls its volu111e n11d r•,ooll'i it:s 

vapor contents do,vn to saturation, thllS C<lu~iug ,·ainf.tll; that a 
d(•s<.:oncling u1ass ,vnT1ns hy <'0111pl'es:sio11, el0ar~ th<.' air of cloud:s, and 
causP:s it to appC'ar to he dr3 ; he proved that in the roudPnsn1 io11 of 

aqtH.'011s, apor 1.o "att>r the produetiou of lat,?nt hC'al r< tai·ds th0 rat<.1 
of eooling "·ith th0 asC'Clnt, and !-ihO\\'e<l that tl1e dail., ht>a1ing of the 
lo\Yer sil'ai.a 1J3 the suu·~ rays J>rodncC's a g·<'uer~Ll a::-ic•< ndiug huoy
anc.-y <luring th0 t'~trly portious of the <la)r. thus dc·,·elopi11g th(~ C'llillll

lus and run1ulo-11in1hus cloucls, 1 ,vhieh dis--ipat,c in the e, 0ni11!:! as 

thl' st,·ata settle haek to\\'ard thP ground; he attrihutl·cl th• rainr 
1Jc>lt in the '1'ro1>i<'s 10 an a::,ceudLug- 1nove111<'11t autl th<-' <·1t>a1· ~p.ic-P .~t 
thee~ t' of a hnrrieane to a dos,·ending eurren t of ail·; ftp al~o at 11•ntpted 
to sho\\' that, th0 cause of storn1s con8i!--ted i11 thP lo(•al buo, ant asl'ent 
of hcat,·cl air, \\'hich pro<lneed a r,Hlinl iudraft i,pfu,, ii; the Io,ver 
slr,1i.·l; l>ut h e faih·d to see that thi~ 1'<.'asouing <.·ou Id not ai·•·ount for 
the lH'<.•,railing lo\\· J)ressures ,vhich pc-1·111a11t·ntl v !->Ul'roun<l th<> <·old 
J)ol;1,r regions. " 

rf hl' Espy 1.h<'Ol'J' of thP cause of StOl'JllS, 11,llll('l:r, the <'011\'l'C-tional 

1 ~Y :·<:11mnl_ns'' ancl "c;umnlo nitnhu::;•· is 1ne.u1t tho 111,ts~iYe \\'hite 
'\•thic:h foru1 cluelly in the afternoons, often proclnciug thuuder,-;tornis. 

clonJ:, 
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111eteorologists ,,·as added to its formal functions. During tl1e first 
year seventy-three sergeants ,vere instr11cted in the "~Ianual of sig
nals," the" Practice of electrical telegraphy," Loomis's" l\Ieteorology," 
" rrhe Smithsonia11 instructions," a11d "I11structions to observer ser
geants." Among t11e earliest papers published by the office were a 
prartical treatise on 1ncteorological pheno1nena, aclapted to the 11se of 
observers and instructions as to the details of office duties. Such ' . ,vritings ha,~e bee11 kept pro1ni11entl;y before the office ever srnce, a,nd 
tl1ey have gradually covered e·very conceivable pl1ase of the subject 
likel)T to be of val11e to the officials tl1emselves or to t he public. In 
1872 there ,vas establisl1ed t11e so-called study room, under the ch arge 
of Professor .L\..bbe, ,v11erc scientific a11J practical questions ,vere taken 
up for discussion, and tl1is did goo<l. ,vork in educating several men, 
,,·ho lu1vc since beeon1e well kno,vn in science, till it was officially 
abolisl1ed i11 1886. Since tl1at tin1e the scientific problems have b een 
assigned by· tl1e cl1ief of the Bureau to the several professors, or else 
to board<, especially appointed to report on de:finit8 propositions. 

111 the ) ea.r 1882, by dircctio11 of Ge11eral Hazen, the school of 
instruction at Fort l\Iyer assl1n1E'cl a <leeidedl}~ collegiate aspect in the 
extent and st1·e11gth of tl1e instruction offered. Col1rses of lectures 
,vere deliYered by Professor Al)be 011 instr111nents, published later in 
1887; by Professor l,Tpton 011 J)ractical a~tronon1:y; by Professor IIazen 
on n1eteorolog-,r; b3r Professor ,,ralclo on elementary matl1e1natics and 
tl1ermo-dynamics. Other lectures on n1orc general topics ,vere deliv
crecl by Liel1tenants Story, Dun,vood}~, a11(l Birkl1ei1ner. Tl1is ,rery 
co111n1endable attempt to provide a 1nl1cl1 11igher gracle of ed11cation 
for 1neteorologists lasted until 1886, ,vl1e11 the school at Fort l\Iyer 
"'a8 disco11iinued. The de1nan<.1 for l1igher scientific instruction l1as 
been 1net to a yery lin1itecl extent by the colleges and universities of 
the l;nitecl States, and yet, as a distinct Sllbject, meteorolog3r l1as 
been taught i11 oul:r a rneager fasl1ion 111) to tl1e present time. Tl1is 
state of affairs is accon1itecl for to a consi<l.erable extent b,y t h e fact 
that entrance 11po11 a career as a 1netcorologist is al1nost e11tirely li1n
ited to tl1e G0Ycrnn1ent service, together ,vitl1 the circl1mstance tl1at 
n1ost of the routine "·ork: of the office, n1aking t11e observations a 11cl 
distributil1g the forecasts, is of an cleme11tar}r ki11cl, and docs 11ot 
demand the l{no,vledge of a11y larg_e a111011nt of n1atl1en1atics or p!l}'Sics. 
Tl10 fe,Y professors11ips open 1.o :roung men are so s1o1''1}' attaiI1ed as 
to <.liscoul'age ambition in this direction. In 1892 and tl1e follo\vino-

1 
• b 

}'0nrs t 10 entire service was classified and beca1ne subject to the 
ciYil-ser,:ieo rl1lcs, so that exa1ni11ations are 110,v t h e rl1le for adniit
tance to all grades. Under Professor iroore's acl1ninistratior1 proc·ress 
is being macle in prescribing requireme11ts for e11toring tl1e Go;ern
ment ,v-eather ser\·ice a11d for p romotions witl1i11 it up to the l1ighest 
grade, so tl1at tl1e educational side of the "\Veat11cr Bureall is likely 
to assun1e grad·uall)r a definite and porn1anent cl1aracter. 





• 
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navigators to the storm ,varnings; descriptions of the gro,ving depend
ence of the railroads and other public carriers upon the information 
regarding l1eavy sno\\·storn1s, col<l ,,·aves, a11cl floods, ,vhicl1 endanger 
all perishal)le products during transportation; data of the gradual 
i1npr0Ye1nent on tl1c part of s111all farmers and great agrict1lturists in 
the care of their stuffs in eonseqt1ence of the frost \\'arnings and tl1e 
increased kno,vledge of the effect, of seasons a11d clilnate 11po11 the crops ; 
also facts sl10,ving the almo~t co1nplete reli,1nce of the cotton, rice, corn, 
,vheat, and raisin industries upon tl1e infor1natio11 regarding nor1nal 
or abnormal temperatures and rainfall. rfhpre ,,ill also be found in 
these reports a description of the instrun1ental equipment of the n1ete
orological st~tions, ,vitl1 the gradual evolntio11 of self-registeri11g appa
ratus of all kinds l>y 1ncans of electrical attarl1n1e11ts, i11cluding 
baro1neters, thermometers; l1nmiclity, sl1nsbine a11d clot1d recorders; 
ane1no1neters and , anes for tl1e force and direction of the ,Yind; sel f
mea~11ring rain gal1ges, and kite and clol1d-l1eigbt apparatus of Yari
ous k:inds. 1\Iany of tl1e self-registering pieces of apparatus display 
the greatest 1nechanical ingenuity in the cleyices employed, and their 
resulting records agree so closely ,vitl1 direct observatio11s on the 
sta11dard instruments as to be perfectly acceptable ,vith in the limits 
of accuracy required in el1rrent obserYations. (For kite and cloud-
1notio11 apparatus, see Pls. I and II .) 

'rhe practicability of .:;nch a ser,Tice of course depends 11pon t h e 
telegrapl1 for its efficiency in pron1ptl}T collerting thr- ob~erYations 
taken sin1ulta11eously

1
011 tl1e 1\tlantie and Pacifir coast~, on tl1e I~ak:es 

and tl1e Gulf of ~Iexiro, and through t11e Rocky l\Iountain r egion a nd 
the central Yalley..,. 'J'he n1agnifice11t re:;11lt of recei,·ing at ,,rashi11g
ton, D. C., and ai all tl1e larger cities of t11e co11ntry at t11e sa1ne time 
tl1e co1npletc records fron1 one hundred and fift)T stations ,Yithil1 an 
l1onr afier the ohser, ations arc made is testi1non)· to tl1e skill a nd 
experience of tl1e electrieians of tl1e \\ .... eather llur0au and the tele
grapl1 co1npanics. 'fhis result depends upon sr)ecial arrange1nents 
whicl1 l1aYe bee11 slo"·l) hrougl1t to p<>rfection. ~rhe first of t l1ese 
arra11gen1ents is the cooperaticn1 of the telegrapl1 lines, l)y whic11 spe
cial ,vires are devoted to the GoY0rn1nP11t <s<.'l'\ ice c1 nri11g cer tain hou rs 
of the day, ,vhen tl1e ,veatl1er 111cssages tal~l' preredence of all private 
di!-.paLche8; iu 1870 there ,Yere six telegrupl1 con11)anies concerned in 
trans1nitting ,veather n1cssage<.;, but ihe5c haYc n,ll hpen 111crgcd into 
one; in 1871 tl1ere "'as son1e co11t,ro,·ersy as to tl1e financial tern1s of 
the telegraph service, bt1t it ,Yas settlec.1 l>y the fixing of rate-, tl1rougl1 
the Post1nastf'r-General, an<l later Congress ye-;tccl i11 the Secrctar:r of 
1\.gril..!ulturc tl1e po"·er to 1nake contracts ,vitl1 tl1c tc.legrap11 eo111pa
n ies; also to prescribe tl1e 1>recPde11ee of all Go,·e1·n1nc11t, 1nes::-a~cs. ~ 

Tl1e St"cond arl'ange1ne11t consist<; i11 the establisl1111011t of certai11 tele
grapl1 eireuits, i11cluc1ing ~ro11ps of eitie~ in n11 extc-nsi ,-e territory, ~o 
regulated that the san1P 1nL•Ss,1ge is rccor<lP(l i:--i1nultanPotusly at all t11e 
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l'<'<'or<ls cli\ isiou, so tl1at, before the ol'igiBal r<'<•ords are pla<·ed in the 
fir0proof vaults, the cC'ntral facts arc cxtraetcd and appPar annually 

in 1 he report of the ehief of the l{nrean. 
'l'hc exp~rt iI1Yestigator n1nst, he intrust<·d ,vith the \\'ork of (1is-

cnssincr the rp-;nlts in special l'l'Scarehcs, and the 1\nnua.l Ileport con-
t- 1· 'I'l tains a series of valnal>l~ papers c1ra\\' ll up on tl1esc 1nes. 1ns, tl1ere 

ha,·0 1><'Cll published papc·rs on the }a\\·s of s1or1ns; thP physic·al proc
C"i~es n1 the air; the ch111atic C'onditions: the relation of erops to ihe 
,, <'ctther; atrnosphcri<' e le<·t rici ty; tcr1·t'strial and solar 111aguetis1n; 
an1·ora-5; eclipsPs of tht1 snn; I•'e1TC'l's 1r·Pat i":ic:>-;; J,a11g·l<>y's researches 
on the S(1lar constants; 1\hlJc,'s translation:-,; 1nst1·un1e11ts and c·lond 
studies; DigPlo,v's reports on 1uagn<1tis111, s1orn1 trac·ks, au<l the inte1-
nat ional cloud ousPrYntions; a scl'ies of profPss1nnal papc>rs c.:ontaining 
reclnction tables in all hranches of the suuject; ~c1en"tific notices; and 
a set of seientific btillPtins on a variety of subjPcts. The .1\.unnal 
Reports also eo11tain the results of thP great ,vork of thP international 
sin1ultanPous obserYations o,·er the:. X 01·ther11 IIe1nispht•rc, "·hich ,vere 
i11angnrate<l hy ({cneral t\I3rer and published fron1 January 1, 1875, 
to June 30, l8b.1. 'l'his vast sPrics of obser, a.tion:-- has li0en co1npiJed 
in a set of valnah1<' charts au<l distrihute<l in l'<'C'<'nt years, l)ut it is 

1)<>1ievec1 that too 1it1ll' resl~arc>h \\'ork. has been <lone to bring out the 
In·w•s ,vhich a1·e containl'd ,vithin tlH'::-.e rccorcls. ]'hPrc is n.Lo an 
ac,•ount of the intP.l'lUltional po1ar e.xpe<litions of 18 :?-83. ,vl1e11 Gen
eral (1reely had el1arg:<' of the .... \n1eriean C'Xpe<lition to l◄'ort ('onger 
and Liente11ant ltay of that to I>oint 11arro,v. 

' 

THE ){ON"THL\ \\'FATHI'H RE\ IE\V . 

.,\nother i1nportnnt 111Pthod of instrn<'ting the publi<· in thP -., 1Pnce 

of n1Ptcorolog·y has h''<'Jl the rc:>gnlar publieat ion of tlH' :\[011thly 
,\,.cathC'r I{PYie,,, fir-.;t issuPcl for .Ja11uar.v, 1~7:3, ,vhiPh ,vas P.Xten<1cd 
hack"·ard to Jnl,v, l::;7:?, aud reprinted in the annual volun1e. I?or 
thP 11t1 .xt tPn ~ cars these l{<•Yit•,vs "'e1·e rPprinte<l in the .i-\nnual l{eport 
itRelf, but since IK8-1they11c1, <' appearP<l as a scvarate pul)lication only. 

w 

rl'he ~Ionthly ,,reather RcYh•,v has regularly e0ntai111•tl an nccu1·ate 
description of tht• inC'i<lents eonnc:>cte<l \Yith the <..,p\'l'IP ..,tor1n "·}1icl1 
11.a, e <leYeloped in the lrnited StatP-s, giving· thP f,H ts rPgar<ling "ar11-
ings issue,1 hy thP 13ur<•an, the p:~th of the -;toru1 and it.s inten:sit), and 
the claniage inflicted, if i1nportant; the traets of the hi_gh and lo,v 
l)ressnrc areas across the country ha,(' hL'Pn e,u•pfullv chnrted fro1n 

• 
111011th to n1onth; thPl'l-' nrc details of all the other in1portant ,veathcr 
phenon1c_•ua, and the ,veatl1er reeord of several thousand Yolunteer 

obserYers, ,vl10 are grat1uall3 eon'-itructing the co1nplete clin1ntolngienl 

~ala for the norn1als and al>nor1nal.;; of tenlJ)Crature and precipitation; 
11nportant rPports on scient,ific rc~earch havP usna 1 l, l>cPn included 
i n this publication, an<.1 they "till forn1 an O('C'a~;ional.featurc; in late 
}rears a series of intere'Sting sho1·t note.•-; of a 1no1·c popular character 
has aclcletl to the value and p,)pnla1 ity or the pn blica.t ion. 













92 ) E.\RB001{ OF 'rHE DEPAH.Tlt-1L~T OF AGRIC l'LTCRE. 

pa,t fifty years. 1"'hc quest io11 inYOlYed has been ho"' 1nncl1 emphasis 
should he giYen to the horizontal <lynan1ical actio11 of the large ge11eral 
currents of the ai1nosphc1·e, clue to the polar-tropic differC'nces of tem
perature, and ]10,v much to the local yertical conYectional action due 
to c;urface h0ating. 801nE.' 1net eorologists ha Ye lai<l i-;tress l1po11 011e of 
these tl1eories, and other:; upon the other, b11t, as i11 tl1e Rcclfield
E1:,py controYersy regarlling tl1e circular and the radial co1nponents of 
motion it is no,v seen that both arc efficiently in operatio11, thougl1 

' . the circ11lar dominates in intensity; so, while l)oth tl1e l1orizontal 
dynarnic forc<-'s and the Yertical con,yection are actiYely concerned in 
the strn<>turo of stor1n circ11lations, it is the f or1ner ,vhicl1 preponder
ates, that is to say, local cyclones are but mil1or ,vhir1s in tl1e general 
at1nospheric circulation, "'\"\1hich is continuou':lly striving to r educe the 
differe11ce of ten1perature of il1e ai111ospl1ere bet,,een the Tropics and 
the polar regions; also they are sometimes strengthened by the evolu
tion of the latent heat of precipitation. 1'he ,·ertical currents in 
cyclones and anticyclones are primaril:y components of Yortex 1notion, 
an<l these ser,·e to set in operation tl1e thermo-clynan1ic })rocesses con
cerned in the 1nal{ing of clouds an<-l rai11 or sno,v fall. 1~1ie larger 
questions of meteorology concerning the slo,v seasonal ,yariations . ) 

,,·hicl1 depe11<l UJ)o11 special solar actions, and whicl1 mark the effect 
of solar Pnergy expended in it-s most delicate and subtle forms, must 
require, lik<) tl1e large problems of astrono1ny regarding the structure 
of Ollr solar systen1 a11cl the liniverse of 1:>tars, a considerable expendi
ture of labor ancl the lapse of 110 little ·time to arrive at an ult imate 
solution. Each ge11eration has therefore i111posed upon itself, in 
n1eteorology, as in astrono1ny, the duty of faithfully collecting obser
' ations of tl1e pl1enon1cna as they occur in tl1eir day. In vie,v of the 
distinct practical retur11 "'hich tl1e "\\T eatl1er Bureall has been able to 
n1ake to the public for the expense of its 1nai11tenancc there has neYer 
been an:y disposition on tl1e part of the people to on1it to provide for 
snch current scientific researcl1es as thA benefit of future ge11erations 
see1ns to call for. 
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olc1 doctrines tl1at l1ad hee11 built up fro1n th<' "orld '!::i l)rc-viotis exl_Je
rit'ne<>, ancl the f-ttl)stit11tio11 for tl1t>SC c1oetrines of de finite and a(•cu
r,tte kno\Yll'<1ge '? 1'he ans"·cr to tl1csc <JU~tions is as interesting as 
the stor,· <Jf t 11c aehic-vcn1ents, and is of pa1·ticula1· ,·a lnc at tl1c present 
ti1nr. It :,;honld be a guide to 11s i11 directing the fore<'~ that "\\·ill in 
all htnnan prohahility 1nak:e the t"·entictl1 cPntnry c,rc11 n1ore glorious 
in its acco1nplishn1ent" th,1n tl1e one ,,·hicl1 prec·cde<l it. rr11e purpose 
of this paper i~, therefore, not only to shO\Y the great stridp:-; of 
progress. 1H1t to indiente ho"· this progress has 1)e,Pn n1ade. 

J:-;"EFFE< "l'IY'F,XESS OF oBSER\'. \.TION \\rITlIOCT EXPEH.I)IE"\T.\TIOX. 

It "·as in th(• Parl,r part of tl1c :-;cYcntPcntl1 century that I3acon 
point eel out i he "'calcnc-;s of the old speen1a ti Ye philosopl1:r ,\ l1ich 
built a great snpc:>rst1·ucture of doctrine or thcor}~ t1pon n, fot1n<laiion 
l1a, ing a n1iniinu1n of substantial fact and (•Yidence. Snell struct11res 
,Yerc> \, ithout f.ta hility; t11cy rcprcsent<'cl the incliYi(1 ual ,vork:ings of 
the 1>l1ilosoph<>r's 1nincl rc1tl1e1· tha11 the truths of 11at11re, and. for tl1at 
rea.,on thPr ,vPrP constant})' toppling oYPl', to l>t' rc:>pla<·r<l ll~~ a11otl1er 
philosophic effort no n1ore ~nbstautial than thP fir::,t. .1\.ltl1ong11 Baco11 
at that tiu1e <'lc,nrly dP1no11strate<l tl10 necC'ssity of first ga.tl1C'rinp: all 
available facts anrl of intt' l'Pl'Ptingihe::-;c "·ith<,nt }H't~eon<'0i,~c,l l)ia:::; lJy 
the in<lnrtivc 1nPthod, it " ·as long lH•fore thPse tt>a<·1iings l1a<1 t11Pir 
lcgi1i1natP infilH'll<'P, PithC'l' in hnn1an or YPt(•riua1·y n1Pclieine, an,1 tl1ey· 
are hY 110 1n<>a11s u11iYer::,ally ac<·<'I>ll'<l, ou1!:5icle of t1u• s1·ientiiic ,\·orl<.1 

' ~ ' 
e, <'11 at the lH'Psent day. 

'fh{' grt•at qn0::-;tion l1a::; aJ,,·ays ht>en, IIo,Y arr the faet-.; rt>lating to 
any l>raneh of natural science to be ol>tniucc1 '? 'l'he r>hilo"'opher::-- of 
th0 ol<l school snicl, ''h)· ob:,erYation and c10dnetion;'' and th<')' l1aYe 
thl'ir follo,Yc>r~ to-tlay "'ho SPPk to <lirPet, through lPgi:...lati,·l~ l'nact
n1<'11t, that ph)·siolof?;ical n n<l l)at hologi<·a l in \'C':-.t igat ions sh,l 11 l>e 
lin1itP,l to "obsC'1";:1.tion." l~nt, if thPr<' is one g'l'l'Ht truth ,Yhi<'ll 
stc1nds out 1nor0 IH'o1nine11tl>· tha11 oth<:•r;-; in the hi:-;tor~· of the 1n•pgrPs:::i 
of sei<.'11<'<', it i~ tl1nt obsrr,ation, ,1-, cont1·a~tPcl ,vi1h expcrin1Pnt,1tio11, 
is of itsplf ii1snif1l'iP11t to so1Ye thP 1)robl01ns or l1•a<l to an a< enrate 
eo1np1·<.111<.1n--ion oft he faets. 

EFFORTS TO 1)1~(.()YER THE UIHc1·L.\.TlO~ OF TIil<: BL(H)I) IlY oESF.RY . .\TIOX. 

'l'hP in:--nflieiPncy of ohsPrYation ,,·ithont <'Xp<'ri111entation is c1r-n1-
01u..,tratP<l 1\r t11c long-contiuuc-<1 efforts to clis,·o,·c1· and eXJ)lain the 
actio11 antl use of tl1e l1Pal't, tl1P artt1ri0s, t11c Y(lin':>, and t11c l>lood. 
Jfor hundred:,; of yPar:-; tl1c an'\.ion..., :-;t uclc·nts of ph) ::-;i1>logy J1ad 1natle 
ob:servations t1pon t11c living an<l tlH· d<>ad suhje~t, hut th0 n1ystery, 
ever el11sive, had l)c11rl0.<l tl1e k:ceuPst vision. rl'hu::-, Ilip1)ocrates 
( 4G0 B. C.) l~ne\Y sornet11ing of the n10,·c111<·nt of t11e l>lovd. Ari:,":totle 
(384 1~. C.) taught that i111nn11 ancl the higlH'l' nni111al~ the blood \Yas 
elabora.tccl fro1n tl1c foo<l in the li, er, thpnee l'ar1·it><l to the l1eart, and 
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tl1e propriety of a 1nethod of experi1ncntation wl1icl1 in the aggregate 
J1a:i saYed n111cl1 n1ore dist1·ess than it has caused and ,vl1ich is essen
tial t.o the advance1nent of 1nedica1 kno"·ledge. In il1e case ,._hich has 
just 1)ee11 me11tio11ed, for instance, it 1nay l)e a~kecl "·11etl1er the practi
tio11er ,vo11ld be jnc;t.ifiecl i11 leaving a horse suspected of glanders to 
con1e in <'Onta<'t ,vitl1 otl1cr anin1als, l)crhaps to comm11nicate tl1e, 
disease to some 11111nan being, ,vl1e11 he could definitely decide the 
questio11 by inoculating t~·o or tl1ree g11inea pigs. It might be said 
tl1ai a s11c;p<.'ctell }1orse sl1011ld be J)Ut i11 q11arantine in otder to pre
,·en t sucl1 11nto-,vard consequenc ~s, b11t tl1ere are all degrees of suspi
cio11, and a l1orse ca11 11ot be q11arauti11ed 11nder the la"· and l1is ow11er 
l)UL to cx1)ense and loss ,vitl1ont son1e evide11ce. It is a question of 
danger a11d suffering ,vitl1 1nen and horses on the 011e side and with 
gui11ea lJigs -on tl1e otl1er. Under s11cl1 circun1stances tl1e objections 
app0ar 1111,Yort11y of serious consideratio11. 

THE .MALLE!~ TEST FOR GL.\.~DERS. 

}'ort.unatcly, a c._ont.iI1ua.tion of the experin1ent.;; ,Yith living ani1nals 
has led to a discovery ,vl1icl1 largely does away ,v-ith t,he necessity· of 
inoc-ulating gl1inea l)igs or otl1er creatures in orc.ler to 1nake a diagno
sis i11 tl1e tlonl)tf11l cac:;0s to ,Yhicl1 1·cference l1as been 111ade. In cul
tiyatil1g tl1e 1)acillus of gla11dC'rs it "'as obscrYed that it proc.luced 
during its gro,vtl1 a toxic substance ,Yhi<'h, "'lien injected into tl1e 
tissu0s of a11 ani1nal affected "·it.11 glanders, ca11sed a local swelling 
a11Ll 1 nisetl t11e l>ocly te1nperat11rc to s11cl1 a 111ark.ed extrnt as to be of 
great assistance in n1aking n, diagi1osis. rl'hii:; toxin is called mallein, 
a11d tl1e e-xperin1e11t of i11jccl,i11g it for the p11rpose of making a diag
nosis is cal1e(l the 1nallei11 i.e~t. It is l)articularly· useful in cases 
"l1C're a large nu1nl>er of hor:ses ,vl1icl1 are stablec.1 together ha·ve been 
exposed, a11d \Yl1ere it is, consequently, of the 1itmost importance 
t11at il1ose ,vl1ich have beco1ne infL•cte(l shall be recognized a11d 
re1n0Yecl at, t,l1e earliest 1no1ncnt. It n1n3· 11ot l)e quite as accl1rate a test 
as tl1e inoculatio11 of guinea pigs, but it is 1nore expeditious, less expen
si,·e, ancl 8a,·es the guinea l)ig fron1 dying of gla11ders, though it may 
eventually die of son1e otl1er (lisease equally l)ainful, e,Te11 if it does 
not c:ontract it l1y inoc11latio11. 

< 

In ac1dition to the inYe~tigations to ,,·hicl1 reference l1as l)ec11 1nacle, 
th(~re l1ave bee11 111any otl1ers yielding 1nl1rl1 i11forn1atio11 in regarc.l to 
tl1e patl1ological auaton1y, l1istology, ancl patl1ology of glanders ,vl1ich 
for \Yant of space ca11 not rccci vc consider,1tion. 

,. ARIOL.\ ( co,YPOX, IIORSEPOX). 

~J':>1ne tin1e d11ring the sixtl1 century tl1ere ,vas i11trodt1ced i11to E11rope 
one of tl1e 1nost l1orrible and fatal diseases fron1 ,\·bich ma11ki11d has 
e,·er suffered. ,.rhis tlisease, 11O,Y kno"·n as ,·ariola, or sn1allpox, is n o 













' 

108 YEAHBOOJ{ OF THE Dl~PARTiIENT OF AGRICUL'l'URE. 

thig1i8, an<l hoc]{s. "\\-hen tl1e ani1nal contracted tho disease by 
s1nclling of affectecl individual-; 01' rub1Jing its 11ose against them, the 
e1'uptio11 yery 11atl1rn.lly occ.:t1rrecl upo11 the skin of the lips and nose 
and upon the 1nucons 111e111bra11c of the interior of tl1e 11ostri1s. '\,{hen 
the Yirns ,vas taken into t-J1e n1ontl1 ,vitl1 c.:ontaminatccl forage, the 
,·e8ic·lt>s appear('<l upon t11C' 1nucou~ 1ne1nl>ranc of tl1e lips, tongue, and 
e11eek<;. ..[\ncl, finnlly, ~·hen t11e contagion vi·as co1nn1unicated by the 
a<·t of vopulation, the erupt,ion ,vas ~ee11 upon tl1e external organs of 
g<-'HC'J'ntion. rro this speeifiu disease, \Yl1ich aprcared tlnder so JHany 
foru,s, JI. 11ou1Py gc1.Yc the appropriate 11a1ne of horscpox. 

RELATION OF S:.\I:\LLPOX, (0\\·rox, AXD HORSEPOX. 

"\\'het11er the viru.., of this disease is tal{en fron1 the l1orsc or co,v 
and inoculated npon a o::;usccptible hu1nar1 1)eing, it produces s11bsta,n
tially the san1e effects-a chara<'tcristic vesicle ,vitl1 reg11lar course of 
clcvclopn1ent, ,vl1irl1 confers iin111unity, n1ore or le5s cou1pl0te, fro1n 
sn1allpox. 1'11i::, re1narkable res11lt l1as raised t 11e question as to the 
relation ,Yhic11 cxi~ts l>et,YC{'ll sn1allpox, 011 tl1e one hand, a11cl horsepox 
and CO\\Tpox, on the o1-l1cr. 1\re the::se es~entiall)~ one ane_l the san1e 
di::icasc, cl11e to co11tagio11 of the t;anie origin, but wl1ich ha:-; been 
n1o<lifled by developing ir1 different anin1al spc,•ics for a series of 
gencra.tions? or, are they tlistinct, different, a11tl i11ca1)able of being 
changed one i11to the other? 1'11erc have been 1nany inycstigations 
n1atle ,vitl1 a vie,Y of settling this q11estio11, ,vl1icl1 ha,Te been ,yariously 
interpreted, but for 1nost })atl1ologists it is })robably still held as tu1clc
ci<led. Tl1e cxperi1nents upo11 ani1nals as ,vcll as t1pon n1a11kind 
prove t11at co,Ypox grants i1nn1unity fron1 sn1allpox and sn1allpox. from 
co,Ypox; and it is, tl1crcforc, rea~onable to concll1de tl1at tl1ey are 
closely related, if not identical, i11 origin. It l1as, 110,veyer, been 
sl10,Y11 to be very difficult, if not i1npossible, to trau5forn1 s1nnllpox 
into co,YI)OX by inoculating t l1e virus upo11 a series of bovine anin1als, 
and in t11e fe,v cases ,vhere it is supposed that tl1is " 'as accomplisl1ed 
thert~ are reasons for doubting the corrcct11ess of the couclu~ion. 

EXPERIME~TAL INOCl:LATIONS UPO~ ANIMALS AND CHILDREN. 

,\rhat stril{CS the student of n1etl1ods as 111ost conclusive in the his
tory of the dcYelopment of our h:no,vledge of \'ariola is tl1e pron1inence 
of experimental inoculntious t1pon anima1s and children. 1'he clinical 
observer had problen1s preseuted to hin1 " ·hich lle ,vas unable to sol\·e 
by ob5erYation alone, arid in order to clear up tl1e n1ysteries and obtain 
l ight he ,vas oblige(l to con1 l>i11e ex1)erin1entation ,vitl1 observation. 
rl'here are those, no <l.oubt, "·ho,, ill be h orrified by the references to 
tl1ese experi1uents upon cl1ilclre11, but it sl1ot1ld be re111eu1berecl that 
at t hat perio<l. s1nallpox ,vas t11e great destroyer of cl1ildre11; that tl1C)7 

,vere frequentl3· and }lUl'l)osely e~posetl to it or inoculated with its 
virus in order that tl1ey n1igl1t l1a,rc an attack at a fc1,vora blc time and 
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,vas the eorreet; one? 1~1ie ,vritPr ,va8 asli::cc1 to 1nake a hasty exa1nina
tion of th<~ snl>jeet ancl prepare a preli1ninary report for publication. 
'l'his he did, and it is at least, i11struetivc as to 1nctl1ocls to read his 
,,i0"·s co11eerning t,L.e part playecl by t,l1e t,icks in tl1c trans1nission of 
t,he eoutagion. 'l'he follo\\riug appeared to be cxt.rerntly goocl arg-n
n1~nt.s at tho ti1ne the report ,vas ,vrit,ten (1880): 

Th,• liek theo,·y.-One of the 1nost ,viclely spread opinions iu regard to the caus:t
tion of Southern fever js the pathogenic influence of the ticks with ,vhicb Southern 
eattle are generally covered and ,vhich 1nigrate in large uumb?rs to the bodies of 
otblr cattle ,vith ,vhich they mix. But the aeceptance of this vie,v h; simply an 
evidence of the desire of the hn1nan u1incl to explain the origin of 1nysterious 
pheno111ena, The san1e principle is exhibited in the popular vie,vs regarding the 
pathogenic natnro of l,olloto horn, hollou· tail, ll'olf teeth, black teeth, hookN, etc., 
110110 of which have the least foundation in fact or reason. The tick theory 
searce:y l'Xplai11s a single one of the n1any peC'nliar phenomena of the di::;ease. 
l'1cks a1·e found every,vhere, hut are siinply 111ore numerous at the South. Their 
·lt.tack8 are not confiued to the lattrr half of tho snn1111er, nor ,vould they be likely 
to re1nnin on a pasture fron1 spring till .A ngu:st ,vithout doing har1n and then 
snddon:y cause a.11 onLbreak of the disease. 1\.gain, the po:;t-n1ortem examination 
plainly indicates the cause of the di~easc to lie an agent taken iuto the "ircu!ation 
111Hl causing the 1110;.,t iu1portanL changes in the composition of the' blood. 

.. \las, for l,h<: 1iJnita1 ions of hu111an ol>sPrvation and r0asoniug· \,·hen 
\\

7 <.' fail to PstahLi:.;h Olll' pro1nisPs hJ' rigid PXll<.•rin1entat.io11! It has 
~iHeP hl'<-'11 sl10\\'11 hy <'Xl><'ri1nc•11l~, ont.liBl'{l by the \Vl'itc·l' and t·a1Tied 
out suf't•<:ssfully hy his dirt'etiou, i,ha,t th<: tieks do t1·a11s111it. th£' con-, 

tagion of 1\·xa:-; ft.\/\ er, and that all of t,he n1}'~teri<.•s eon1H'<.1ted ,yit,h 
t,ltis 1,ra.11s1ni~sion arr C'xplaine<.1 hy an aeC'n1·a.te Jrncn,·ledg·p of t,he 
biology (,f i.lu• pnrtienlar tick involv<:><l (l?ooz)hilus bol'is), and of thC; 
otht>r parasit<' (l'yro:::;on·u1- biy<'n1i11u1n), ,vhh·h eooperat,Ps to prodnec 
t hP pnthogPnie effp(•t. 

TI'Xl'I<:Hll',II~~TS •r11 JlE1EillilINE THE CAUSE A):l> Dl.:5SEl1Ui'~\TiOX OF TEXAS FEYER. 

'l'h<.' lirsL stc>p 10\\·a1·d 1·pyc•aling tho nnt,nrc of the <.li~casc \\'a:s cYi
dPnil.v to dPter1ni11<: if it could he inoenlatc,d fro1n anilnnl to anin1al. 
If this question ,\·~re <lccidc<.1 in t,hc atlirn1ative, it, \\·oulll be J)Ossiblc, 
b)r (.'<Jlltinuiug i,lto inoc•ulat,il)ll (''\}) ~rin1ent-.;, to deter111ine ho\\r \Yidel:r 
t.he Yirus ,,·as <listrihut0d through the hotly, and ,vit,h "·hnt seC'retious 
01· ex,~retions it, ,Yas diss0n1inatell l>)r the atreeted nnin1al. It 111ight 
also be possible to idC'ntify a 1niel'oorganis1n as the e.ssent,ial (.'an~e 
and to .study its lJiology. 

\\rith i,h,.:!,:,;e 1n1r1>oscs in vie\\?, t.he ,vriter, iu 187H ,uHl 1S80, inoc-ulatetl 
six. hecttl of (.'att-le and <l1·enehecl three ,vitl1 liquids tha1i a1lpearcd n1ost 
likcl,Y to contain 1,he C'Ontagion. 'I'wo of t.l1.e8c aniJnals l1ad an attack 
of ft!Vt'r, one being so srrionsly a.fl'ected t,hat, it l)ecan1e quite \t'ea.k. 
a.nd eu1aciate<l. In 1882 t,hree 1nore aniinals ,vere inocnlnted, one of 
,vhicb bec'.a,nc sicik in ten days and diPd three rlavs later of ac11te 

• • 

'l'cxas fe, Pr. rr1u~ \\as t,hc first <.len1onst.1·ntion of t,hc inoenlal>ility of 
< 

t-hc diseas<.', and it, prove,l that n n1i,tnre of blolH.l n1Hl :,;plenic pulp 
con1aincd the eontagion. 











• 

PROGRJ:~SS IN ECOX01'II{1 I~~TOJIOIJO(lY IN 'I'll}~ 1·~l'l'ED 
S 'l' .\.'I' I~~. 

By L. 0. ITO\\' .\HD, Pb. D. 
E,1foniologist . 

.t\t the l)eg·in11ing of th(• pr<•~e11t een1nry thP 1-nite<l S1nt<.'S, "'i1h its 
populatio11 of onl)' 5,000,000, ,vith it::-; restril'tC'<1 geographi<'al ar<>n, ,vith 
its sn1all fiel,1s antl it· eon1paratiYel)- slight <1i,·t•rsi1y of erop., and 
,Yitl1 its infreqnrnt eo111111nnic:ation an<l li1nit1,t1 ro1nn1Pr<·ial relations 
,Yith other c·onntries, ::,;nffPrt~c1 ro1nparati,·Pl.Y little f1·01n th<· at1aek::, of 
iuserts 011 its crops. '1,hPl'<.' art> ol<l ln8t-r0ntHry rc•eor<ls of t hf' loeal 
destruction of the p:rain crop..., l>y thc> a1·111>· "·01111, and as <>arl)' as 17!J3 
the cotto11 eaterpillnr <1i<1 a ~reat tl<'al of da111a~r ~<, the cotton <·1·op 
of c;eorgia an<l ~onth ('arolina~ Sinlilar outl,rpn 1-. 1 o<·<·Uri·0<1 in lb00 
ancl 180--1:, "hilc th0 Jlt.·ssi,u1 fly,1 as its 11an1C' sug:.,?.·0sts, 1n,ll1t-> its <l<>stl'uc
tivc appearan<·e soon nfte1· th0 elo~t' of the \Ya1· of th,, l{P\oluiion. 

\\.it11 therapi l g1_'o,Yth of thP IH·"· I{c·pnl,liC', both i11 ge,)Q'raphi(' area 
and in population, an,1 ,vith it:s 1nar,·<.•l,n1s nµ;1ienltural de\·p]op111<>nt, 
1nanr nati,·e plant-Pating inse<:'t~, finding iu ('ll]ti,·atP<.l (·rops an alrnost 
unlilnitf'll a1Jn11<lnnec of food. greatly to their tnstP, 111ulliplie<l rapic11y 
and becan1e in1portant faetors in rro1} produ('1 ion. .1\s co1111nerc1al 
relations "-itl1 I..:nrope and other countries ine1'('a~ed an<l as the i11tro
ductio11 of stran1 1nade intcrnatio11al journeys 111ore and 1norc rapid, 
ne,v- injnriot1s insC'cts "·ere introduced fro1n abroad, 111any of the1n 
becon1ing readily estal>lishecl ancl a-.;stuning a11 in1portauee as crop 
ene1nie~ s11rpa"'sing that of nati ,·e species. .JI•n13r of the1n, in fact, as 
has freque11tly bee11 1)oi11tetl out., becan1e, for reasons "·hich nee<1 not 
he discussed here and ,vb icl1 are 11ot ,Yell u11cler5tood., 1nore prolific aucl 
injuriot1s tl1an in their r1ati,-c l1on1es. For a long- tilne tl1ese in1ported 
species, beginning tl1cir ,,ork on the Atlantic seaboard, tra, eled ,vest
-ward by natural spread., e11tering ne,v region after a few years, fol
lo,ving in the track: of the pioneers. Co1nparativcly fe"T ba,·e entered 
onr territory from the South, but witl1 tl1e de, elopment of agriculture 

1 The'' H essian fly·• is a name which well illustrates a tendency to apply as a 
popular term to an injurious insect the cogno1nen of a dishkec1 or hated class or 
individual. Other exa1nples are the use of the name "Al;e Lincoln bug" in Geor
gia after the close of the civil war for the harlequin cabbage hug, which at that 
time hacl just reached that State on its northeastward march; the later application 
of the term '· Third Party bng " to the s1me insect in Texas. aucl the term ·· French 
weed'' to the stink weed in portions of Canada of anti-Gallic sytnpathies. 
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principle it affords the 1nost nnt.nral 1netl10<.l of fig11ting many insect 
pests. If IIarris l1ad been an agricult11rist l1in1se,.lf, or if he l1ad 
known 1nore of agricultural 111ethocls, he ,Yould J)erl1aps l1aYe giYcn 
l1is work: a greater J)ractical tnr11 than lie di<l.. Ile ,vns, as ~ 1nattcr 
of fart, a nat11ralist and n, st11dent i11 <l.is1)osit.ion; the fact that he 
,,as educated. as a. physician ancl ,Yas by· occu1)atiou a librarian (tl1eo
reticall:r a11 unfortunate con11i11ation for practical agric11li11ral icleas) 
en1pl1asizes the broad-n1incledncss of tl1e 1na11 ,-vhe11 we real1zC' t11e 
Y,ilue of l1is work:. 

I:\'YESTI<x.'~.TIOXS BY THE ST.ATE OF XE\\T YORK, 

In ]1is econon1ic line IIarris ,York:ed practically alone tl1rougho11t tl1e 
great<'r l)art of llis career, u11til d11ring tl1e latter })art of l1is life, ,,lien 
~)r ... \.sa l•'iteh, of Xe"' York: (1800-1879), bPgan to "Trite for different 
agrit·ultnral journal<::i about injurio11s insects. T,vo :rears before t11e 
drat,11 of IIarris, i11183±, t lie Ne\\' Y 01 k: State legisla tnre ma,1e a11 ap1n·o
pria tion of 81,000 for a11 inYc~stigation of insects, ospeeially of those 
injurious to yegetation, and aulihorizefl tl1e appoiut;n1e11t of a suitable 
l)8rso11 to 1)rrfor1n tho ,York:, the 1natter lJeing 1)lac0(l i11 tl10 l1ands of tl1e 
X ('\Y )r ork State ..:\gricu ltlll'al Soc:iet,:y. Dr. Fitcl1 r0ceiYed th0 a1)poi11t-

l 

ment, a11<l fro1n 1...,5-1 to 1870, ,,itl1 the exception of tl1e ~·(•ars 185\J, 
JSGJ, and 18GS, he plllJlish('d an an11nal r01)ort i11 tl1e "Tra11saetio:nc_ 
of t,ho );' e"' 1r ork State ..1\.gricultl1ral Society·." The Yalne of l1is la,l1ors 
,-vas grC'at. In his fourtee11 reports the great 1najority of tl1e inju
rious inseets of the State of N e,v York: receiv·c(1 n1oro or lPss detailed 
consi<1erat,ion, an<J in n1ost case-s tl1e life ltistories of the insects 
treated ,vc•rc \York.ed ont ,,itl1 great care. ''.l"'he ren1e<.1ial 111<.'nsnres 
\Yl1iel1 he suggested l1aYe, 110,,eyer, bee11 largely in1prove<l upon, an<l 
the J>ract.ical ,·alne of tihe report-, 1 o-da;r rests al1nost cntircl~v 011 tl1e 
lif P-hi-.,tor,· si<lP. 

< 

CO)I:lIEXCg)fEXT OF IXYESTIGATIONS BY THE UEXEIL\L GOVERX)IE'iT, 

.. \t a1>ol1t tl1c tin10 ,,lien tl1e ',tate of :N" e,v York. began lier annual 
appropriatio11 to Slll)port State ,vork in eco11omic euto111ology, tl1e 
(ieneral G0Ycrnm011t, i11 a s1nall wa:yr, tool{ lll) tl1e same line of i11Yes
tigat.ion. To,vnen<.1 Glov-e1· \Yas appoiJ1tecl on Ju11e 1-1, 185.J:, b)r t11e 
Con1n1issio11er of Patents to collect statistics an<.1 otl1er infor111ation on 
S(')ecls, fruits, a11cl insects in the lT11itecl StatPs under the Div-isio11 of 
1\.gric11ltnrc of the Patent Office. Ilis first report, illt1strated b}r six 
plates cngra,·ed 011 ston~ b.r tl1e autl1or, ,Yas pl1blisl1ecl i11 t]10 ..1.\.n11nal 
Ro1)ort of tl1e Con1missioner of Patents for 185-1, and co1nprisecl some 
consi<leratio11 of tl1e insects injurio11s to wheat, tl1e cotto11 plant, and 
tl10 grapeYinc; also of the pll1n1 c11rculio, codling n1oth, ancl ])each 
borer, closing ,vith an account of the 1nore cou1n1011 spceie-., of be11efi
cia l insects. Ilis 8eP011<l r~port, i11 18.35, contil1ne<.l the con"idcration 
of cotto11 i11s0ct5 nncl c,1ntai11e<l sonic ncco11nt of insects afiect.ing the 
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Audltbon's "Bir<ls of .1\.1nerjcc1," an<l "Ornitl1ological biograpl1ies,,, 
18~7-18:3D, occupy a, fielu. entirely alone, and I3aird's "Birds of :North 
A111erica," 1858, pnblis11e<1 i11 conjunction ,vit11 Cassin and l,awrc11ce, 
made a great aclv .. anee in all tha.i. relates to classification an<l non1en
clatnrP (tl1e teC'hnic,11 side of ornitl1ology), and exerted a \Yi<lcr in·fln
encc perhaps tl1a11 any l)reYiOllS \\'Ork. In tl1e meantin1e tl1e actiYity 
of traYeler:;; and explorers l1ac1 addE'd importa11t co11tributions. 'fl1e 
expeditions of Lc\\·is and Clark· across the eontinent i11 1804:-lSOG, of 
Long to the l{oclcy :;\lountail1s in 1810-20, and of Franklin to ill(' Polar 
Sea; tl1c traYel;:; of Douglas, Nuttall, 'f'o,vnse11d, l\l axin1ilian, A,1clu
bon, a11<l others; and, finally, the expeditions of the Pacific Railroad 
suryeys openecl up 1nany 11e,Y fields and broug11t to ligl1t a, ]1ost of ne,v 
bird~ fro1n previously un1trl<'\Yn regions in tl1e \\,.. est a11c1 X orth. 'l,he 
p 11blication of Daird'c, \York: ,Yas follo,ved aln1ost imn1ediately by a 
r apid h1crease in ornitl101ogieal liter,tturc. 'rl1e nu1nber of ,,·orkers 
1nu1tiplie<l, and their eontril)utions coyercd the ,vhole field, fro1n the 
brief dc><:.criptio11 of a nc,v species to ela1>orate fa,1nal lists ancl con1-
prehen~iyc rno<lcrn nu1111u1.1s, lik:e tl1ose of Cones and Ridg,vay, \Yl1icl1 
i11clu<lc all the birds of tl1c contine11l fro1n ~Ie-x.ico to the Pole. In 
1s--;:3 the organization of the .,\.n1erican Ornithologists' U11ion (an ont
gro,Yth of the Xnttall O1·nitl1ological Club, for1necl ten years pre
·viously) brought the inc.1iYi<lual ,vorkers in tonel1 ,vith 011e another 
an<l gaYc a ne,,· in1petns to North ..t\n1erican or11ithology. 'l,he ·union 
prepared a code of 1101nc11clature, ,vhicl1 fou11d gc•11eral acceptance. 
among zoologists, har1nonized conflicting syste1ns of classification, 
an<l publi~hed a 11e\\' checl{ li~t of birds. It stin1nlated researcl1 in 
eYcry branch of ornitl1ology, an<l l).f n1cans of its q11arterly journal, 
" 'l"'he .1\.11Jc'' (no,v- in its seventeentl1,,olu1ne), proYidecl a place of 
publication an<l brongl1t togetl1er in one series a large 11urnl)er of 
papers ,vhicl1 otl1erwisc ,,·ould ha ,,e been ,videly scattered. 

uincc the beginning of tl1e CE'ntnry the field of Xortl1 .... ..\.111eri<.:an 
ornithology l1as been exte11dc<l fro1n tl1e .. \tla11tic State~ to tl1c J>acific, 
and fron1 the ) I e~ica11 l)o11nclary to .l\.laska and C-¾reenland. The 
lis1 of bird-; l1as increased -100 per cent, as 8l10,v11 by tl1e nu1nber of 
sperics recognized by difierent at1thors: "\\-ilson, in 1814, described 
278 species; .t\ udubon, i11 18-:14, increased tl1e list to 50G; Baird, i11 
1858, recog11izcd 7:38; Coues, in 1873, 778 gpccics an<l subc.;pecie"; 
R i<lg" ay, in 1880 877; tl1c '' (,'heel( list" of tl1c .. \.n1ericau ()rnitl1ologists' 
Union, in 186G, 051; and the additions since n1a(le l1avc increased tl1e 

nurnbcr to about 1,125. 
Co1nparccl " ' il 11 tl1c activity in f-yste1uatic ,Yorlc, tl1c recor<l of econo1n ic 

orn itl1ology scerns n1eager. 'fhe labors of .,\ u1erica11 ornithologists "·ere 
naturally directed at first to tl1e c.1iscoYCl'Y and description of ne,v 
species and tl1e acqt1isitior1 of facts regard ing their general l1abits ancl 
distribution; liLtle at tentio11 ,vas given to economic qt1estions. :Ol an}· 
notes concerning t l1e f ood of birds 1nay be fonn cl i11 the ,vritings of 

~ 

r 
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\ \~ilson a ncl .. \ udubo11, b ut there is little of iinport::i,11ce outside of th e 
"·orks of these authors before t11c 1n iddle of the present centt1ry. 1'he 
h i:-,tory of econon1ic ornitholog}· n1ay be conYenientl}· con iclerccl under 
tl1ree ]1oads: (1) Investigations as to the ,·alue of birds; (2) co1111ncr
ci.1l uses of l>irds; (3) 1neasures for the destruction, presorYation, and 
introduction of i1nportant species. 

I x,TESTIG.ATi oxs .As TO THE , .... ALUE OF l 3IRDS. 

rrhe practical sLudy of ornitl1ology began to attract attention about 
18,;0, and Reveral })apers appeared i11 the 1·eports of the agricultural 
societies of I lli11ois and Ohio, as ,vcll as in the reports of the -United States 
Con11nissio11Ci.' of Patents. The ch aracter of sonic of thC'se early con
tributions is indicated by sucl1 1>apers as Le Daron's "Observations on 
the birds of Illinois 1nost interesting to tl1e agricnlturi~t" (1855), "\"\ ... al
for<l's "In1portation and protecLio11 of useful birds" (1855), IIohnes' 
"Di rcls injurious lo agricultlll'C" (1857), l(irkpat riclc's "Il a\\·ks an<l 
O\\ ls" (18,38), and Dodge's "Dirds an(l bird la,Ys" (18G5). Detv,een 
lbGO an<1 lbG3 Di·. J . A. Allen prepared a series of t,Yenty-fi. ,·e popular 
bi rel hiogi·aphies 0ntitle(l "Birds of Ke,Y Eng-land,·, designed to inter
est far1nei-s i11 co1nn1on birds. 111 18G4 Elliott pu blishe<l an extended 
artic·lc on '' C{a1ne uircl~ of the lTnitecl States," an(l dnring tho next 
four ~·c•nr~ Sa111ncls contributed three l)aper::; <lc,·otc<.1 largely to the 
lJir<ls or ~C\Y Englancl. 

C'O\L'\JEX( E""\IEXT OF I'N\. ESTI(lA.TIOXS ~\.LON"G :&IODERN L INES. 

'rhe fil':-;t in, c<;tigation along- n1odcrn lines see1ns to have been 1nade 
bj' J>rof. .J. \\~. J>. Jenks, \\'ho, in 1858, studied the food habits of the 
rol)i11 a11cl cxanlinecl a considerable 11u1nbcr of stomachs, collected at 
frC'quent intei·,·als during the :rear. 1 Bet,vec11 l\I arcl1 and. epten1ber 
speci 1ncns "'e1·e collected \\'Cek:l.Y and s01ne of the tin1c daily. StoJnachs 
taken in :\Iarel1 and .1\pril contained only· insect 1natter, !)0 per eent 
cunsistint;" of the larYm of crane flies (Biuio albipennis) . 1;,ro1n l\Iay 1 
to .June '.Jl J3iuio lai·vre disappeared, bl1t "·ere replaced 11:r a Yariety of 
insects, including caterpillars, elaterid beetles, and spiders. Fron1 
late June io Oetober the sto1nacl1s containecl stra,Yberrics, cherries, 
ancl othet· fruits, but after October the ,yegetable diet " ·as discar1.1ed 
an<l replaced by grasshoppers and orthopterous insects. The fe,vuircls 
,, hieh re1nained during the \Yinter fed n1ainly on l)aybcrrics (Jfyri ·a 
Cli'((ero), pri, et terries (Ligustrurn vulgare), and juniper berries 
(Ju1u1>Prus conununis). 

I~r a curiou-, eoincidence an experimental investigation of the robin 
,,·a:; 1nade in the same year (18.38) by 1~rof. D. •rreac.1" ell. 'f"·o young 
bir<ls, caught about June 5, "·ere kept in captivity for thC' pnrpos0 of 
noting the an1ount of food eate11 and the 11te of gro,Yt11 fron1 <lay to 

1 Trans. Mass. Hort. Soc., 1<--,3!1. 
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<la)'· One of tho bir<ls died nftcl' thl'ec days, l)nt the other ren1aincd 
11nclcr ohsc'l'\ aiion for t l1irt)-t,vo <.lays, ,vh<>n it had attain<·<l full size. 
"The fa1nc of thi-, robin ha-; c.xtcndccl over ho1h h,\n1i~phcre:--.. , Its 
capacitjr for "'or1ns s<.e1ne<l unli1nited. On the fon1·tec•nt11 <lHy the 
1Yor1ns <'ntPn nn1nhcr0cl GS, au<l their ,,·tdgl1t a1nou11tf'd to 41 p<·r c·cut 
1norc than that of the hirtl, ,Yl1ilo their length, if laid cud to c,n<l, 
,vou 1<1 ha ,·c 1neasn reel 14 fcPt. 'l'1·cacJ \\'ell e,tilnated tha L a p~1ir of 
robins f ee<.ling n, brood of four ~vonng at the rato a Ye raged l)y this bird 
,, onl<l ]u1Yc io collect ~50 "'or1ns per <lay-an iutPr<'sliug illustration 
of the quantity of foocl consn1necl <luring the b1eccl1ng season. 1 

In 18781->l'of. San1uel ... \ugh<.) 's classical paper,'' ~otc:s on the nature 
of the food of tho bir<ls of ~ 0 bra~ka," app0arcd in the r,~ir~t 1\nnual 
l{cport of the 1 ... nitecl Sta.tcs J~ntoinologic-al Cotn1nissio11. It includc"'u 
ol>scrYations e.xtenc1iug· ovc•r a period of thirteen years of 90difl:'(-:ront 
species an<1 an cxa1ninatio11 of 111orc' tha11 U30 sto1n.1<·hs. 'I'he ~to1nacl1 
couLonts \Yl'J'C 1nercly i-;pparatcd into gra,shoppers, other i11sects, seeds, 
anll 111isecllancous, a11<1 the nn1nl>cr of grasshopper~ ,...-as giY<.'11 iu encl1 
<"a::--e. 'l'ho report ,Yas the 1nost ext011si, e contrihut iou to eC'ono1nic 
or11it ho log? th us far pu blishP<1, an1l sho,\ C'<l that gl'a,::,hopvcrs, "he11 
ahnn<lant, hec·o1ne the principal food of i11::,<:'Ct-Pating Li1•<l ', and that 
th<'Y ar<' largely cat,~n c, en hy ,vater l>i1•u:.-;. 

Tn th<' 111<'antin1e t,Yoc•11to1nologists h,u.1 pnblis11ed their,ic\\'S on 
the re lat i ,·c val nc of l>it·<.ls a1Hl prcdaeeon~ inscc•ts as i nsec>t dl'st royers. 
JL I). \\ .... alsh, Slate ento1nologist of I11inois, <lec-1al'<'<l in 1~ti7 that 
nnlc.s:-- a llircl <lPst roye<l at leasi t hirt ,. 1 in1t•8 ns 1nn 11\' noxious as benc•-• • • 

Hcial insc·c•ts it, could not be eo11si<lel'e<l a public lH_•nefacior. 2 'l'he 
fallac·y of thi::-i Yi<.'\\' ,vas sho"·n by Ji'orl>C's, in 18.'0, in hiR '' Int<.•rat1 ion 
of 01·ganis1n~," and 1at<.'l' h.,· \\~P<'ll. 3 In 187:3 l\l. l~<loua1·<1 f>< 1Tis <',lllC'd 

at tC'ut ion to the har1n tliaL l>ircls 1nighL ,lo in dl'.St royiug parasitic 
hy1ncnopt0ra, nncl stat<.•tl that tho utilit)r of a l>ird <l<•pr1Hl<1 tl on hu,v 
1nnny injuri<,us insects it dest1 o, Pd, usuall~' an unkno\\·n c-1unniity.

1 

J,'orbcs pnhlishccl n, translation or this piper" Sl'\'<'11 ~·rars later, thus 
1>ri11ging it pro1nincntly to the notieo of \1uoriean Ol'Ilitholotdsis. 

A. PEHJOD Oli' XO'l'AllLE A.D\7 .AN('g I'\ l \ I:STIU .,\TlO~~-

.,\ notable a<l \ ancc \Y.l':i 1urulo in 18S0 by I>rof. S . .c\. l•'orhps, ,,·ho 
fir:-;~ enll<.'d attc,ution to tho rel:1tiyo ,alno of the 1hr<'l' n1ethod-., of 
investigation 110\\' in g<'noral US(', 11nu1ely: (1) I1'iel<l ol>~0r, ,1t ion; (~) 
cxpl'ri111ent8 011 \\ ihl l>ircl~ recently eaught; (3) <.•xa1uinat1011 of ::;to1n

ach:-; in tho la l>o rat OI') . 11 e nJ~o <1 i videcl the, f ooll in 1 o t hrl'<.' <.'at egorie~
i n jnrious, ut•ut ral, nn<l l><.'nefi.cinl. 1◄-'ol'l> s's at t<.•nt ion "as <.'Onhnl'd 

1 Prue. Boston Soc. Nat. ltiPt., ,r1, pp. :10G 3!l!l, 18:-i9. 
~Practical 1;:nto1nologist, T •1p. 41 i~ .Jannar)·. l~(\,. 
:i Pt oc. Fourteenth .,\nn. 1\i .in.~ ~1..1'!. Pro111ot1on .\.gr. Sci., pp. 70 i I, 1S!l3. 
~I3ull. I\Icnsuel Soc. Acclnn J,1ns. ,-..... 1 87!L 
b .t\1nerican Euto1nolog1st, 11 1, i,p bH nnd !16, 1s:--o. 

, 
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n1ainlY t.o il1ru hes, "\Yre11s, a11d bluebirds, of ,vhich he examined 320 
sto1nac-lls, rPpresen ting 9 species. I-Iis paper on the "Food of birds," 
priutecled i11 the B11lletin of the I llin ois tate L aborator3r of X at11ral 
ITistor,r i11 1880, i a 1nodel of thoro11ghne , and still ren1ai11s the best 
rPport published on the food of the robin. ..A. second paper on "Tl1e 
ro~nl ·l ti ve actio11 of birds 111)011 insect o cillations," p11 blisl1ecl in 1883, 
"·as devotecl mainl:y to a discnssio11 of the question ,vhether inseciiY·
orons l)irds neglect tl1eir us1tal food for the sake of other i11sects 
"Thiel1 arc 11nl1sually abu ndant, an<l. a number of birds ,,·ere collected 
during t\YO surcel::lsive 3rears in an old orchard badly infested witl1 
cank.er\vor1ns. These i11sects l1ad attracted l)irds of tl10 1nost ·yariecl 
cl1ararter and l1abits to th e orchard. An exan1ination of 1-t6 tomarl1s, 
representing 36 specie , showed that 35 per cent of tl1e food consisied 
of <·anker,vorms . 

... \.bont the same time appeared an elaborate investigat"ion of the 
'·J~eonon1ic relations of "\"\Tisconsin birds," by Prof. F. H.Ki11g. 1 This 
report ,vc1s cl1iefly remarkable for tho large number of stomachs 
exan1ined, 111ore tha11 1,600, representing about 83 species, and the 
ati,e1npt, to show grapl1icall3-T the percentage of the various elements of 
the food. It was the 1uost exten:sive iuvestigc1,tio11 tl1us far nnder
tn k.,•n, but n1a11} species ,vere representecl b)T too small a number of 
ston1aC'lts to furnis11 satisfactory conclusions, ancl lil<e .1:\.ug]1c\y's work: 
in ~ 'Pbrnskn, the iclcnti.ficatio11s were rarel:r carriecl out in detail. 

fn l>enn:-.ylvnnict Dr. B. I-I. ,\~arren l1as paid n111c]1 attc11tio11 to the 
foocl of bird<;, and has published the resu1ts of an examinatio11 of 
~,084: '-lonu-tchs, chiefly of grack:les and birds of pre3-T, in l1is "Birds 
of I >enn-.;} lvania., ., 1886. Ile l1as gi,Ten special attentio11 to tho eco
nu,nie relations of hawks a11d owls, and in l1is reports as 'State zoolo
gi:::;t ctn<l his "E11cmies of poultry," 1899, l1as sho,vn tl1e e,ril results 
oft he r>ennsylvania "scalp act" of 1885. To his energ,r is clue 1nuch 
of the credit of exposi11g the evils of bount;r legislation on birds. 

'fhe destrnctio11 of birds a11<1 tho causes of the deerec1,se i11 bird life 
ha, 0. l)ec n the bu bjcct of special st 11cl.r by Ilornaday, ,vho publis11ecl 
in 18!J8 an in1porta11t l)a.per entitled "'I'l1e destructio11 of our birds 
an,1 n1a1111nals." 2 

~in 'C 188ti eco11on1ic in ,·estigations haye bee11 carried 011 el1iefly" it11 
~tatc or federal aid, and comparati,~ely little ]1as been unclertake11 by· 
priYatc indi,·iduals, except along special lines. Reference should 
hc•re bo u1ado to the ,vork of I.i'orbuc;;h in co1111ection "·ith Lhe gips3T 
1noth c·on11nission of ira saeh11-se1tc;;; to the <l.etailecl stud;y of the food 
of t h t> robin by ,\Tilco'X, ,vl10 examined 187 ston1acl1s collected during 
, pring ancl sum1110r; 3 ancl also to tho studies of J>r0f. Clarence }I. 
\"\TePtl, of the ,YilllL'r food of the cl1ickadee (based on an 0xa1ninatio11 

Yfis. Gcol. Surv., I. pp. -!Jl-610, 18~2. 
-tiec:oncl Ann. R pt. N. Y. Zool. Soc., pp. 77-126. 1o9S. 
3 Bull. 4;3. Ohio Agr. Expt. Station, pp.11,3-129. 1892. 



26.J: YEAI{BOOI{ OF 'l'I-IE DEP .. \.R'l'J.!ENT or~ AGRICULTURE. 

of 11 sto1naehs) and the habit<.; of the c·hipping- sparro,v in feP<ling 

it!-, yonng. 1 

'!'he ilnportaut rcsearchPs thn~ l>ri<.>fl~· notir<.>cl inrlnclc fonr inY<'sti-
gat ions on 1.110 robin, ar1 <'xa1nination of G:30 -X<.>braska birds, c;o1ne 
4.50 Illinoi:s l>irds, about l,G00 ,,Tiseonsin birds, and a11 in, e:::;tigatio11 
of ~,OS--b bird~ of pre}, gracl..lef:>, aud other spc<·ies i11 P ennsylYania, 
con1prising- in all n1ore than .5,000 sto1nacl1s. 

\\ ORK. OF Tl-IE BIOLOC, JCA.L C,l:"R\ EY. 

E~T.\.BLISH~IF::-.T 01'' THE DIYISIOX. 

One of t11e 1110 t i1nportant re~nlts of tJ1c organization of the ... .\.n1eri
can ()rnithologi-.,t1;:,' l,..nion ,, as the in1pet n. gi, en to tl1c stu<ly of cc·o-
1101nie orni t holng") . C'o1nn1i t tees on the Englis11 "parro\\·, bird n1igra{ ion, 
an<l gcographic,11 dist ri hnt io11 ,, ere appoin tecl at the first 1nceting, and 
elaborate in, cstigations \Yere at onec bC'gnn. 'l'hc "·ork, 110,YeYcr. ]1ac.l 
bcC'n planuP<l on suel1 a 1arg1' senle that it :--0011 ontgrc" the rcsourcf:s of 
tl1e C'Otnn1ittees, nncl at the f-<'C'On<l annual 111ceting of the unio11 it ,Y1 

dt>l<.'l'1tti11e<l to prcsC'nt a 1nL•n1orial to ('ongr<.'SS to ~ecurc an appropria
tion for c•o11tinning it. 'fhc r<>lation of hircls to agriculture 1-.. so intri
catP a11<l the thoroug11 stncly of their foo 1 "-O clifiicnlt, 011 a ·('ouut of 
thC' an1011nt of t ilne and 111atc.•rial rt•qnircd, that inYC'st1gation-; of t hi._, 
kin<l arc orclinaril) be) 01Hl the 1neanR of pri\ nte incli, iduals, and nre 
cnt itle<l to ({o,·ernnH'I!l :--upport. I n rccognitio11 of the ilnportancc of 
thL· ,vork CongT(•c;R granted an appro1>riation of x.5,000, to be expen<1<>(1 
1111der thC' l)iYision of 1..:nto1nology of i.l1c J)epart1nent of .. \ gr icultnre, 
n11<l on .July 1, 1::,tiJ, cstablis1H:<.1 a section of ccono1nic ornitholqgy. 
l ... nder th0 dircet io11 of Dr. <....1 • Ila rt :;.'\ l erria1n, in, e~tigat ions ,yere out
linc<l on a 1>road -.,calc, to include t l10 "food hal>it-.., di::-.tribution, and 
nligratio11s of ~orth ... \. n1('rica11 birds and 1na1nn1als in l'l'lation to agri
cult ur0, hort 1<·ultnr<1, a ncl forestry.'' .... \ )·ear later tl1e s~ction b{'ea1ne 
a 11 inclepentl~11t l )i, ic.,ion, a11<1 in 180G its na1ne ,vas e11ang-ed b~ l'on
gre~s to t lH' hro:Hl('l' t itlc• or l )i\ i:sion of l~1ologieal ::--urY<'Y-

FIRST l'Ul3Lll'ATIONS OF TllE DI\ ISIOX. 

1Tpon th<' organir,ation of the l) iyision of Ornithology and :;\lan1-
n1alogy, thL· <lata collectP<l by s<..·Yeral of t he eo1nn1itlecs of t11c .,\.1nt>ri
can ()J'nithologi-,t~' l ,..nion "ere turned oYer to it and for1neLl the l>asis 
of its first t\\o bulletins. 'I'he notl's on <listril>ntion and 1nig1·ntion of 
birds \\('l'e pnblis1tt'<1 in 1888 under t he title '' l~ird 1nigration in tho 
i l if->si~sippi , ralley," an<l th<• report on the" English spar1'0\\ in ..1. \. 1ncr

ica'' app<'arcd in t he follo"·ing ~ t•ar. 'fhe lnttcr report contninct1 n ful l 
ae(•oun l of the Kparro\\ an<l it-; intro<luetion into the.' l T11iie<l State~, its 
clcpr<.>da.tions 011 <'rops, n nd l'L'eonunen<la tiou s for degt ro~·i11g it, or n t 
least preventing its iuerea::--(' . Spceial at tent ion \Yas ealle<l to the 
d <'siral> il itY of leo·islation 1>c.'r1nitting- ihP <lestrnetion of Lhe bird. I t . " . 

1 Bnlls. 51 antl 33, Ne,v I-:Iu1npshire .. \gr. Expt. Station. 18})8. 
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if, int-?restiug to 11ote t,l1at at tl1e time t,11e bulleti11 was 1 sued tl1e 
E11glisl1 sparro,v ,vas practieall;y protecte(l b:r la,Y in t"·ent},-t,v-o State , 
althoug11 Ohio and ilicl1iga11 l1ad taken . te1)s to ext<"rminate it, ,vbile 
110,Y 1nost of the States l1aye " 7 ithdra"·n protection, and I lli11ois, ~Iichi
gan, Ohio, ancl -C-tah haye Ya.inly atte1nptecl to destroy the pest u11der 
tl1e 1Jounty system. 

FUNCTIONS OF TIIE DTYtSlO.N" FHO:\I THE STA~DPOINT OF ECONO~IIC ORNlTHOLOGY. 

Fro1n the standpoint of eco1101nic ornithology the DiYision 1na:r be 
said to ha,Te three functions: (1) rro cletern1iue as accurately as possi
ble the food of bird of eeonon1ic iinportance; (2) to a<>t as a col1rt of 
appeal to in,-estigate coinplaints concerning clepreclations of 1Jirds on 
crops; (3) to diffuse tl1e resl1lts of its ,York. and educate tl1e public as 
to tl1e Yalue of birds. In studying birds' food dependence is place(l 
chiefly 011 examination of stoinae;bs to asce1·tai11 \Yhat has been act t1-

• 

ally eaten. Sto1nachs are collectecl in different localities at all seasons 
and in sufficient nun1bers to s110,v clearly the c:l1aracter of tl1e food. 
'l'he sto1nacl1 co11tents are exa111ined 1nicrosco1)icall;r a11d identified 
by con1parison " ·ith referenee collections of seeds and insects. 1'11is 
laboratory exa1ni11ation is s11pplen1ented by experin1ent and field "·orlc. 

IXYESTIGATIOXS REGARDI:N'G SUPPOSED I:N'JURIOUS BIRDS. 

P-pecics popularly considered inj1.1rious, such as l1a ,Yks a11<l o"'ls, 
tl1e cro,v, black.birds, ,voodpeck:ers, and bll1e jays, received attentio11 
fir~t. -'\ report on l1a,vlcs a11d o,vls ,vas undBrt2.ken b,y Dr. A. I{. 
Fish0r, one on the cro,v bJ' Prof. ,,T. B. I3arro"Ws, assisted by l\Ir. E. A. 
Sc:11 ,vai·z in tl1e identification of the insect 1naterial, ,vhilc tl1e in vesti
gati011s 011 tl1c cro,v blackl)ird, ,voodpeck.ers, and blue jay ,vere made 
by Prof. F. E. L. Beal. 

'l'hc destruction of birds of prey i11 1~ennsyl vania, follo,ving tl1e 
passage of tl1e « scalp aet" of 1885, had attracted ,vide8pread interest, 
and sl10,ve(l the uoces-sity for correcting erroneous Yie,Ys conce1·ning 
the ,·alu0 of ha,,·k.s and o,vls. .1\.lJout 2,700 sto1nacl1s of these llir<ls 
,vcre collected, the co11te11ts carefull;y exa1nined, and the results 1)ub
li~l1ecl in 18!J3 in a l>ulletb1 e11titled "Ila\\'ks and o,vls of the Unjted 
States," illustratecl lYy t\\'enty-six colored plates. Of the 75 1 species 
and Sl1bspecies \\'}1ich occur in A1nerica north of l\Iexico, only G "ere 
found to be jnjl1rions, \\'hile several \Yere sho,Yn to be beneficial. 
About the t i1ne the ,Yorlc ,vas begun bounties on birds of prey " ·ere, 
or l1acl recently been, offered b;y Colorado, Indiana, re,v IIa1npshire, 
Ol1io, PennsylYania, \ ~irgi11ia, a11d ,,rest \ .,.irginia. .t\t present not 
only l1a,·e all the i1nportant State bounties been ,vithdra,vu (the aets 

1 Ninety species and subspecies are no,v recognjzed by the Check List of the 
American Ornithologists' Union, but if specii:>s of accidental occurrence and the le---s 
important subspecies are omitted, the nu1nber is reduced to al :out 'i,3. Of these, 
food examinations of about 4.3 species have been 1nade l>y the Division. 
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5ti11 in for<'e are 1nainly loc>a1), l)nt seYeral States have adopted pro
tC'ctive 1neasures. Xe"' I Ia111pshire and Ohio bega11 "'ith eagle-,, 
Rhode Island ,, itl1 fishha,vks, and Ne,v Yorl{ a1Hl ~I inn~--ota ,vitl1 
o" 1...... J>cnnsylvania a11d Ala ba1nn, now protect all except the six or 
f-e\ en re·llly injuriou8 specief-, ,,·hil<' dnring the l)rescnt year Gtah 
}1as gone so far as to n1ake it u1ila"·ful to kill any ha,vks or o,vls. 
Such ch,1nge :sho,,· thl' gradual appreciation of the Yaluc of tl1<:se 

rPnllY usPfnl birds. 
~ 

In the ca<.;e of the c·ro,v, nearly 1,000 ston1acl1s ,vere exan1ined, ancl 
the rharg 'S of pulling up sp,·outing <·orn, of injuring corn in the 111ilk, 
of <1Pstrouin°· fruit and of <1estroviJ1g eo·o-s of poultrv and ,vilcl hir<l ,J h ) ,t bh , 

, vt:re all sustained. 13nt it "~as found that corn in the 1nilk: for1n<:d 
only 3 pc--'r C-l'llt of the total food, and 1nost of the corn dcstro)·ecl ,vas 
,va~tc grain; that the de">truction of fruit and eggs "as trivial: ,,hile, 
011 the other hand, n1an~ noxio11s inc;;ects and n11( e \Ycre eaten. 1'he 
V<·rdiet ,._.as t11ercfore rendered in f,lYOr of th0 cro,,·, si11ce, on the 
,, hole, thP uird see111P<l to do n1or<' good than har1n. 

Sin1ilar :-;t uclies of ero\\' blackbirds (based on about ~,:100 :stcnna{'hs) 
and " 'ood tH•c-k0rs ( including 11ea1 ly 700 st on1nch~), pnbli::sh<~d in 18U5, 
sho,v'-•d 1,hat thes0 birds ,,·ere decidedly bcnefirial. Only 1 of the 7 
spt><·ic-~ of ,vooclpcck.cr:-; exan1incd-tl1e ye llo,Y-belli<>cl- exhibit Pd nn}' 
q110stio1Jahlc traits, na1n<·ly, n, fondn<'SS for the s11p and in11Pr hark: 
of tree:-;. ()f the -10 or 50 bird::-, e...:elnsivc of ha,\'k:s and o" ls, thns 
f-1r in,·<>stigatecl, the :r:ngli-.sl1 spa1ro\\ is the only one ,vhieh has been 

COll d<"llHlC<l. 

I~YHSTIG.ATIONS UEG.ARDI:--G BEXEFICLiL 131RDS. 

1\ nu 1n l>Pr of ~peeies nsna lly con<,id<'l'C<l beneficin l have also reC't>i YPd 
attention. 1'he I~n lt i111orc oriolP, n1eado,vlark, cuckoos, rt>fl-\\ in;., ~tl 
l>lack.hir<l, rose-l>rcastc<l grosl>eak, ct•dar bii·d, robin, blucbi1·<1, ~" al
lo,Ys, an<l seY<>ral tiycateh<-rs ha, G ueen st u<licd by Professor l)eal, 
an<l 1 hc> sl1rikcs, sparro\\ <;;, eat l>ir<l, 1nocking bird, bro,Y11 thra<;her, 
nn<l hon:-;c "·ren by J)r. S) lvcstcr D . . Jncld. ()nc of the interesting 
faet<:> 1)rong·hi ont in stud) ing the catbird" as the discovery 1hat son1e 
hird~ prefer ,viltl to cultivated fruit:-., so that tl1e latter 1nay be p 1·0-
teett•<l by pla11ting {'ertain berry-bearing shrubs and trees, p-.;pe>cinlly 
in reg-ions ,vlH"rC \Yilcl fruit is 11at urnlly scarce. rrho k:ingbird, fre
q11cntly concle11111ed as a destroyer of 11oney bPe", ,vns sh0\\·11 to t\at 
v<>1·y fe,v bees, an d th0s<' 1noR1ly dro11es. On tl1c other hancl , it k:ills 
1nnn.) of tho destrncti,·o robbt>r fl ies, a11cl a largo proportion of its 
foorl is n1nclo up of injurious inRect::-., so t11at it n1ust be rPgarde<l as 
d<><'i<lcdly l)C'ncfleinl. l ~Pce11t in Yl'stjgntions ~ho" less fa,yorabll~ results 
in the cnsc of so1ne other flycatchers, and indicate that the 1>1·eva1ling 
idea tha.L all inHectivorous birds are ncc•cssarily , <'l'.Y beneficial 1nny 
r <><i uiro clccid<>cl 1nodificat1on ; and t]1at t l1erc a re bird!:> ,Yhieh 11a hitu
ally fc>ecl on b0neficial insects to s ucl1 a n extent a8 to lo\\ er t heir Yal11e 
to the farmer, if not to place t hc111 an1011g t l10 e11emies of l1h; crops . 
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RESULTS OF FOURTEEN YEARS' WORK. 

As a result of fol1rteen years' work: t he Biological ur,Te~? has bro11ght 
together a collection of about 32,000 bird stomachs, of ,vhich some 
14,000 ha,ve been examined. I t has investigated abot1t 100 species 
(nearly l1alf l1awks and owls) and prepared the results for p11blication 
i11 the form of bt1lletins or special paper . The publications on birds 
already issued include se,,en special bt1lletins,1 .fifteen papers in the 
Ann1tal Reports for 1886-1893, i11cll1sive, and eight p apers in t l1e 
1~ ea rbooks for 189-1-1898. Some of t h ese papers, such as " eecl 
pla11ting by birds," " Hawks and owls fro1n t h.e standpoint of tl1e 
farn1er," "Bir<ls tl1at inj11re grain, " an<l "Birds as wee<.l clestroyers," 
deal witl1 general topics of special interest. 'I'he inYestigations on 
sO1ne 30 grai11 an<l insect-eating bird s were sum1narized in 1897 for a 
bulletin entitled "Co1nn1on b irds in t heir relation to agricl1ltl1re," and 
tl1e work of the D ivision 11as also forn1ed t l1e basis of two i1nporiant 
sun1marics, 0110 by :i\Iiss Florence ..t\.. l\Ierrian1, entitled, "IIo,v birds 
affect the farm and garden ," 2 t}1e otl1er by Professor Beal, 011 "Eco-
11omic relations of birds and their food.." 3 

Tl1e educational "'Orl{ of tl1e Biological Sur,' e)7 l1as 11ot bee11 con
fined to laboratory st11c.1ies or publications. Tl1e Division l1a prepared 
exl1ibits to illustrate tl1e food habits of birds and modern 1nethods of 
inYestigatio11 for the expositions at Cincinnati in 1888, Chicago in 
lbO:l, J\.tlanta in 1895, H,nd ::N"ashville in 1807. It inclorsod tl1e propo
sitiJn to e:stablisl1 a "Bird day" in tl1e schools i11 180.J:, and issued a 
<·i r<:ular on the subject t,,o :rears later. EYer since its organization 
it has acted as a bureau of information on all subjects relating to 
birds or their distribution a11d habits. In short, it has spared no e:ITort 
to adYa11ce the ca11se of ccono1nic ornitholog')y in e,yery posRible ,vay. 

COl\.11\IERCIAL l;SES OF BIRDS. 

Birds are utilized in a variet:y of wa:ys. Some species are Yal11al1le 
for foocl, a fe,v as egg producers, others for plu1nage fo r millinery 
purposes, and still others for their g11ano. An irnn1ense trade has 
sp1·ung up in ga1ne, feathers, and guano, and our marl{ets draw t11eir 
supplies from all parts of the world. Aside fro1n its purel:y co1nrner
cial aspect, tl1is traffic is important in its relation to agriculture. 
l\Iost game birds are useful to tl1e farmer, and their preservation is 
i111portant not onl}7 because of this fact and on account of their marl\..et 
,val11e, but also for the purpose of protecting smaller insectiy·orous 
species ,Yhicl1 otherwise are likely to be clestro;yed to supply the 

1 No. 1, English Sparr ow, 1889; No. 2, Bird :&Iigration in the nlississippi Valley, 
188~; No. 3, H awks and Owls, 1893; No. 6, Common Cro,v, 189.3; No. 7, Foocl of 
,voodpeckers, 1895; No. 9, Cuckoos and Shrikes, 1898; and Farmers· Bulletin, No. 
54, Some Common Birds in Their Relation to Agriculture, 1897. 

2 Forest and Stream, XL VII, pp. 103, 123 and 144. 1806. 
3 Proc. T ,venty-fourth Ann. Meeting N. J . Ilort. Soc., 1899. 
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i1.<·1·casing <10111cuHl for gan10. 'fh<> 111illinp1·y t !'ad<> has already· 
pi'aeti<·ally <•xter111i 11 at<>d :-,p\ eral nati, P spc>eies, and as plu1n<' bird 
becon10 sea1·c-e in...,e<·ti, orons hircl:-. ar<' utilize<l in i11ereasing nn1nhers. 
li"inally, to the <le, c>lop111t•11t, of thP gn:lno trade, ag:ric•ult ure o,YeS 
1nneh of the a<1,·a11c·e \\'hi<'ll ha.., been 111,HlP in the 1110<1ern "-) -,ten1 of 
int<'nsiYe <·nltiYation an<l th<' i11tt1lligent applic·at.ion of fertil1zei·s. 

1\<·<·n1·nt<· statisties rt~gnr<ling hir<l~ and 1Jil'<1 pro<lnetsarc <lifiic-ultto 
olJtain. hut the inc·1·e:as<' in tl11:-; tracle has hacl a n1a!'kP<l, an<l in ~on1e 
cnses a <11 ...,,ls1 rous, eff cet on ep1•t ai 11 na ti, P <,peeie.s. 'J'he n tun ber of ui rds 
annuall) killed for ga111e in the lTnite<l :---rates ha.., inc·rease!l largely 
,,ith th<' <lPvelop1n<'J1{ of l'ail\\a) .... y .... tPnl"' an<l the pcrfpc•tion of cold
storage fn<·ilitt<'" for ...,hipping ga1nc to n1,tl'kc>t. (lHantitie':i of garne 
ar< fr<'<l ll<'Htl) h.t>pt in <·old ~to1·ag<' fo1· 111onth.., at a tinH', ore, en fron1 
Olll' :,;;eason to a11othc·1-. so that our lar~P c:1t1Ps l'an no" reee1, c.' their 
snppli<>s not only f1·01n nc'ighhoring l'l\ .. (lons but fro111 distant ~tates 
an<l e,·pn l 01·< ign eou11t ril'...,; for i11sta11c·c•, ~ont h \1nerican t ina1nou...,, 
shipp0cl frun1 1\l'g<•11ti11a to J,ondon, a1Hl then in1po1 tP<l into this eou11-
t ry, ha,<' h<><'ll ~ol<l in tht> n1arl~c•ts of \\~a~hington, l> (.', ha,iug 
thus hPen 11t>c·P~~a1·ily kept on i<'e for sc•, eral 1nonth"-. );'l" York·, 
]~alt i11101'<', I1o:--ton, ( 'l1ieago, SL J,ou1s, '\e\\ Orlean...,, and San l•'ran
<"is('o arc· all large µ:an10 c-e11ter~, and th<' qua11t i1y of bil'<l::3 annually 
sold in any 011<' ol' these <'iii<>..., i-; "'in1pl) PI101·1nou . J). (}. Elliot, \\·rit
i ng a-, long ago as 18/i-l:, statt>s that one deah'l' iu Xe\\ 1~ork ,,·as 
kno\\ n to rpc•PiYP ~O tons uf pr,liric ehiekt•ns in a sinf.le eo11signn1ent, 
\\liieh \\l'l'<' P~ti111atcd to l'l'prescnt ~0.000 birds, and that so111G of the 
larger ponlt 1·~ <lealer-; sold frotn 1/50,000 to ~00,000 l-?.·an1<' hir<ls in the 
conr:s<' of !'.,I\. 111onths. "'l'hcsc l 1-,tin1al<",," he add:-., "so far fro1n 
lJPing c•xagg<>l'alc<l, are prol>ably far l>C'lO\\ th(' true -;tatc of affairs, 
a n<l thc·s<', il 1nust u<' 1'<:<'olle<·ted, are hut the re<·t>ipt-5 of a single cit~·. 
'l'hc total 11t1111l>cr of birc1.., dc:-;troyed th1·ougho11t the c·onntry \\ould 

0"..Ct•ed (]ip ('l'(•(libility or C\ eryone . . , 1 
• • 

1'he eonsn111pt ion of ga111c to-da y i.:, 1nn<"l t grc. at0r than it" as thirty-
fi ve yca1-., ago, an<l the effect of snc·h enor1not1s slaughter has l>l'l'On10 
,·cry apparPnt in the c·asC' of sc, <'ral spP<'i<'s, ns for e'\atnplc, the pin
n a1e<1 g-rous<', or prairie.' hen, a11cl the pa~seng<'l' pig·eon. 'l'he prairie 
hPn ( 1i,1111;1u11uch11s 111ncriccu1us) oeenrs on Lhl' pl'clil'i<'S of t h e ~Iis
sii-;sippi \ Talley fron1 JJonisiana and 'l\''-.HS, north to latitude ~10 i11 
l\ict11it 1 >ha, a11<l f'l'on1 north\\·e~t('l'll ()h io ancl sonth\\estern On tario to 
C'cntral ).;pl>J'aska an<l l(ansas. I n the l'ilst its range is rapidly eo11-

tra<'li11g; a fp\\ a,rc stillfonn<l in l( C'ntuc•ky, l>nt th<\ speeics is rare in 
l 11<l1.u1a and nort h \\e~tPrn <)hio. I t nslutll) la)H fron1 11 to 1-t eggs 
in a H<'1, an<l is c·o1H;iderc<l one or the 1nosl p1·oli1lc of g-a1ne birds, 

1 Rept. Coru1u. -"\gr., 18ll1, pp. ,3:,;} and :.381. 
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ran king next to Lhe l)ob,vhjte iu tl1is respect. But in s1>ite of tl1is 
an<l the fact that t he bird is g radu all:r exten ding its range "·est,varcl 
,vith the settl€' ment of the cot1ntry, tl1e s1)ecies can not n1aintai 11 
its normal abundance il1 th e face of tl1e destructive agen ts against 
''"hich it l1as to contend . 

.1\ud ubon states that ,Yhen he first 1noyed to Kentt1ck<y (about 1808) 
prairie h e11s "'ere ver )T abu ndant, ancl cot1ld be seen fr equently i11 the 
f ,lr1nyartls ,vitl1 the ponltr}· and eYen i11 the streets of the Yillages. So 
li ttle " 'ere they esteemed as gctme that hunters scarcel:r cleig11ecl to 
shoot the1n, and tl1e}· could hardly be sold for 1nore th a11 a cent apiece . 
..i-\ quarter of a centttry later he ren1arl{S t11at the grot1so had practi
cally abandoned the State of ICentucky, ancl cacl1 }Tear their li1nit of 
abu11dancc was n1oying fartl1er ,,·estwar<l. 1 A fe,~ are still fot1nd in 
the State a11d in n1any sections of t l1e prairie region of ad.joining 
States, but they are no longer abunuant east of th e 1l ississippi Ri,·er . 

.. \ still 1noro strik:ing case of extern1ination is that of the passenger 
pigeon (Ectopisfcs niigratnl'ius), ,,,J1ich has been re<l uced al1nost to 
t he point of extinction except in t,vo or three N ortl1er11 States. 'l'his 
species for1nerly ranged over the deciduo11s forest region of Eastern 
Torth A1nerica, fron1 tl1e Gt1lf of l\Iexico to Ilt1dso11 Day, and "·as 

re111arkable for the enormo1ts nu1nbers ,..-l1icl1 often collected together. 
1\1-day its breeding range is r estricted to the thinly settled woodecl 
region along the nort11ern border of t l1e United States, chiefl:r in 
I\l ichigan and \Visconsin. It ,..-as one of the first birds to attract the 
attention of the earl.Y colonists, and references to it may be found as 
far hack as 1G30. 2 'rhe enor1nous breeding colo11ies and roosts and 
the great fligh ts, suc11 as t hat seen by Audt1bon in 1813, afforded a11 
abundant snppl}T of food, a nd the birds were slaughtered by tho mil
l ion. Audubon speaks of seeing schooners at t11e ,vharYes in New 
Yorlc in 1805 that ,,·ere loaded in bulk with pigeons taken on the 
IIndson RiYer, and states tl1at the birds sold for 011ly a cent apiece. 
In :\[arch, 1830, l1e found t11em so abundant i11 the New Yorlc 1narkets 
that piles of thon1 could be seen i11 e,·ery direction. Ile purchased 
350 liYe pigeons at 4 cents apiece, 1nost of ,,Thich ,,ere carried to 
England. Prof. II. I~. Ro11ey l1as described a breeding colon3, localed 
near P Ptosk:ey, :Oiich., in 1878, which coverecl al)out 100,000 acrt>s 
of 1an<.l, and fron1 ,Yl1ich it ,vas estimated 1,500,000 dead birds and 
80,5:32 live birds \,ere shipped by rail, and p1·obably an equal number 
by ~Yater. IIe estiinates the total destruction of pigeons in ::\l ichigan 
in 1878 at 1,000,000,000, a11 estiinate probably in exce s of the nu1nber 
actually 1cillcd. 3 

Tl1e pas. enger pigeo11 l1as long since ceased to ha Ye any co1n1n0l'~ial 
i1nportance; the netting anfl tl1e slaughter to "Thich it ,Yas subjectecl 

1 Ornith. Biog., II. p. 491, 1835. 
2 See ].ierriam 's Birds of Connecticut, pp. 93-94, 1877. 
3 Am. Field, X, pp. 3-15-347. 
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1n:t1·k1•L (•~g hunt-er.s in the earl.r cigl1ties.1 "-,('11nctt, in speaking of 
the qn:1ntiti~s of egg-., chiefi)' of gulls, tern-.,, an<l 11cron">, gatl1ered a 
f P\\' ~·r-ars ago along tht• (·oa-.,1 of rrexas, say::; : 

There is probably not a port, pass, or bay on the entire coast of Texas "hose 
i11hahita11t::; do not regularly <leYoto se-Yeral days each year to what they ter1u 
"c~ging." * · * All ('ggs from an inch in dia1neter upn·ard are taken, except
h .{ perhaps those of the pelican, "·hose eggs are too fishy for any stomach. I ha Ye 
ln10,vn of boats \\'hich carne n. distance of oYcr 100 1niles to gather these eggs, 
eru1sin~ frou1 1eef to reef until they i:;et;nrcd a good load. For days after the 
return fro1n theso expe litions the shops along the coast expose quantities of birds' 
e;gs for sale, ,vhich are <lisnosed of cheaply, accordjng to size. * ~- * In regaril 
to the profits of the · · <•gging business,·• I doubt if even tho 1nost snec.:cssf ul ·' egger" 
cnn 1nake as 1nnch 111oney as he could have clone had he stuc.:k to his regular a1Hl 
1nuch 1nore 11raic::e,vorthy occn11ation. 2 

'r'he C'gµ:~ of thL' "arrie" or "P,lllcu, ,. 1nurre ( [-ria 7001 i:ia a,·ra) are 
c·olh·<'t(ld for foo<l on thP J>ribilof Islands, in Bering SPa, ancl I I. ,, .... 
J◄Jliot t inC'n1 ions that on th<' oeeasion of his first ,·i:-dt to\\ alrus Island, 
i11 .July, 1~7:3, six 1nen in l<",:-, than 1hrPc ho11rc;, loa<l<'<l ,l 1Jadarrah 
('arr~ing t ton:,; ,Yith eggs to th~ "at<>r's e<.1ge. 

< >n lJn) san. 01Hl oft hP nort h"·est<>rn I I a "·aiian Islands, the" goon<.•y," 
or all}atro-..s ( /)ion1erlea i1n111ulauilis), fairlJ' s"·arn1s. In1n1,•11sC' qna11-
t 1 t "t ot iii..; Pgg:s a re• g-n t hC'rPll for 1 he use of 1 h <' <'lll plo.,·e<•:-- of th<· gua 110 
<·0111pan), and po-...silJly :--01110 arP shipl)l'<l to llonolulu. J>hotog·r,1phs 
~1to" that th•? pgg::-- ar1' gathere<l not only l)y th<· \\'h<'Plharro\\' loa1l hut 
h~ t )tp (',ll' lo,t<l. (~Cl.' Jll. \rI.) l1'or1nc·rly, it i:::, :saitl, thl' birllS "l'l"P 

a<"('ordPcl l'igid })l'Otl·l't ion b)· the suprrintcnclent of th(' <·O111p,t1l.'', huL 
ho\\ long thPy c·an s11rvive the r<.·cc-nt ,Yho]e-.;alP 1'<.'Ino,·al of eggs is not 
diflirult to r-,u1·1niHl'. 

~\ :-;till n1orC' :-;t.l'iki11g exa1npl<' of ,-rholcsalc egg coll<><'1 ing, an<l proli
nbl-' thf\ n1ost i1nporta11t one in the lTnited Stnt<.•s fron1 a finaneial 
sta11dJH 1in1, is th,1t of the I1'arallon<>....,. 'f]11,se island~, or rather roc·k~, 
i:;itua1<·cl 011 the c·oasL of California :10 1niles \\PSt of th(• <..+olden (+al<•, 
arf' thP br<·C'ding grounds of 1nJ'rind::s of sea bir<1~, ehiefl.r \\'Psteru gulls 
( f.,n ·11s occule11talis) ancl 1nnrrL'S, or California guil1('1Hot:s ( T~;-ia lrcul .. 

ca1,t'o;-ntca). 11'01· 11<.-arly fift.Y year~ 111111·r<• <>gg:-, \Y<.'l"<· <'olh~<·l<'<l h€'rc 
an1l :--hippP<l to thl-. ~an l•'raneiseo 1nnrkf't, ,vhero thllY fonn1l a rC'a<l.r 
sall· at fro1n 1~ to ~O ePnts pPr <10:1.<>11, a prie<.• only a litth• 11•:;s than that 
of h(•11s' Pg-g-... l)uring the st--ason, ,vhic>h lastP<l about t ,vo 1110J1th..;, 
h •gin ll i ng IH. art h<~ 111 i< lcllr of J[ ny, 1 he eggs\\'< •t·c ::-h ippc·d r<•gu la rly onC'e 
01· t \\ i<'P a \\•pc•k. 'l'lll' 111aiu l'l"Op ,va:, gathPred on Sont h I•'al'allo11e, 1 h<> 
p1·in1·ipal islantl, and n1ainly fl'Olll the'· grc·at rook(•ry,, at th.- \\'(•:--t 
l·I1ll. 'J'h<· bird lay:-. only onl' <'!.{!.!, ,vhiC'h is <lC'po-..it•·d oH 1 hf\ hare roc·k. 
\\'h 0 n tht> :-;Pa~on opeuP<l, the 111011 \\'c>nt ovC'riliPground and lirok.- all 

thp Pg/....--. in :-;ight, ~o as to avoid 1akiHg auy th,1t \Vl'J'(l not I><'l'f"c·tly 
fi·t•....,h. 'l'hp g"l'ound "a:s t hc>n g-one O\'f'l' <'\ t•ry sl't•o1ul <la), a11d the 
Pf,!gs \\'<.•rv ::-yste1na1 ienlly pi'-·k<·tl up and ~hippt·d to 1narket. 

I \\ 1~ ,- l . .,...... 1 "'""' 
.:l. l ~ ' ' ). tJ ' ' • • 

s ~c1ence, \TI I, pp. I0!)-200, "February 2fl, 1886. 

• 
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'1'hc l>u::,iness ,va,s in the ha11<1s of It a1iaus and (;reeks, ,, ho" p1•e al5o 
engaged in fisl1ing, and altl1ongh only a dozen 01· fift cen "r gg{~rs" ,Yere 
c1nplo) ed on tho islands, ihr nnrnhrr of eggH gathered" as sin1plyeuor-
1nous. It is ~aitl that in J 85-1: n1ore tha,n 500,000 ,Yore ~ol<l in less than 
t" o 1nonths, a,11<l that b(•t,Yec11 18.50 and 183G thrrc or four millio11 
,, ere taken to Sau l1'rauci~co. J.)r. IIcer1nann :-.t·ttes that, the Yalne of 
the traffic ,,·as lJct,,·ecn 8100,000 an<l $~00,000, eYidcntly too large-> an 
csti1natc, c, (•n at the high priee of eggs preva~ling at t11at tiine. Sinee 
t hen the value of the 0µ;g·s ha:s declin0<l, and the 111.11nht>r has also fallC'n 
off co11sidcrahly. In 188-t there" ere gathered :J00,000; in 18b(' about 
108,000; ,, l1ile in ISDG the c:rop "as reduced to a liitle less than f,2,000. 

'l'he l1'arallonPs }J('ing ,l (..{0Yer111nent, lig11t-11ouse rc~er,·ation, t11e 
"c~;gcr<s" ,vere a1lo,ved on the islands only by suff0rane(1

• l◄"'rorn 1850 
to l8b0 the l'arallonc l~gg ('on1pauy re1naine<1 in al1nost undi-,puted 
s,vay, lJut "ere cli-;po'-i~e-.,se<l in 1b81 by the light-house authorities. 
Aftet•,yar<ls the kt•cpers e1nploy(•d 1nen to gather the cg•{'S, l>nt in 1b!17 
t}10. attention of the l .. ight-Ilousc 1~oarcl "as ealle<l to the dccreasb1g 
11nu1bers oC bir<1s, an<l iu::,trnetions \\·ere pro1nptly issnf•t1 prohiuiting 
further o·atherin°· of eo·o-:-; fur n1arket thus lH'aeticall\· l)lltti11 1r an end b b t,h' > .J :::, 

to the businl'SS for the present. F'nll aceounts of the 111t1 t hods en1ployed 
in this rc111arkahl<' t raflic n1ay ho foun<l in the i1it01·e:sting papers of 
J}r:, ant and J.,oouii~,1 fron1 \\hich the ahoYe faet:s l1ave been n1a.i11ly 

deriYc<l. 
FE.\TIIEHS. 

• 

'l'hP fa·:ihion of "·Pal'iug feathcl'S an<l lJirds on hats has incrcas<'d to 
SU(•h an c•xtcnt during rccellt y(•ars as to cau:-;e an innn0nso dcn1an<.l 
for Lirds an<l plnn1<'s t,o supply the 111illi111._•ry tradP. rl'he saying that 
a 1>ir<l ,;-hich ha"> 1>ccon1c fai:,hionahlc is doon1P<l to ahnost certain 
extinct ion i-; cxe1npliflcd l>y 1hl' great dcert•asc in nn1nucrs of tcr11s 
along the 1\ tlantic to~u;t and l1cro118 of tho (¾ulf ~tail's \Yithin the last 
t" c·nt.r .} carH. .i\t tent ion \\ as callc<l to this ,, holcsn le d<."slruetion l>:r 
t11e 1\.1neriean Ornithologt'jis' Union in 188u,2 and the de, astatio11 of t 

tl1e l1'loricla. l1eronri0s and the barbarous 1net hods of the plun1e hunters 
\\ er<.' , i, idly dcscribccl 1>y Scott in 1887 in a sPri<.•s of papers entitled 
"'l'he pr0scnt eontlii iou or so1ne of the Lird rookeries of the Gulf eoast 

of I1'loric1a. '' 3 

'l 'crns of bCYeral species ,Yero forn10rly alJundaut, along tho coast 
f ron1 }'lorida to No,v I~nglanL1. 'l'he co1111non tc.•rn (Sh ,·n1

l lu,·undo) 
ancl tho least tern (FI. anLtllu1·u1n) lJred aln1ntlanlly on the Te"' Jersey 
coast,, l>nt, a<'cording to Stone, l>otb ,Yero n early cxler1ninatc.'d al>out 
188:3 to supply the 111illinery tri1de. .1\ s a11 e-xan1ple of the \Yholesale 
d estruction of Lirds, ScotL n1ont1ons a contract 1na<1e lJy t\\·o 111en 
on 'l'arnpa l~ay, li'lori,la, for t110 deli,·ery of :30,000 terns in a, sing-le 

1 Proc. C'al. Aca<l. Sci., !2cl ser., I , pp. 31 
2 Scicnce, VI I , pp. 191 201, 18'36. 
3 Auk, IV, pp. 135, 213, 273, 1887. 

36, 1888; \ 71, pp. 3,36 3,18, 18!:JG. 
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season. Si1nilar co11tract'5 haye been 1nado 011 the coast of \'ii·ginia; 
and fro1n Seaforcl, J.,ong I land, N . \ r., 1noro tha11 3,000 lC'rn~ ,verc 
sent t o 1narkct <lu ring t l1e snm1ncr of 1883 l)y one g n 1n1er ancl his , 
asc;ocia.tef:, ,vl1ile al)out t he sa,1ne tilne 40,000 are :-;aicl to ha,·e uc~cn 
killed on Capo Cod, ~I ass. Tho r e~11lts of sncl1 slau~h t<'r ~.\ e1·0 
s,Yift and s u re. .i\.n exan1i11atio11 of t]1e gronn<l:s about tl1e n1outl1 of 
'f a 1npa Bay and t l1e bars ofI I>ass ..1:\ grill0, on the ,vc<st coast of Ji'loricla. 
in the si11n1ncr of 1 88 ~ho,vecl that 11ot a te1·n of any kind "·as ln•epcl-

• 
ing wl1ere co11nt less 11n1nbers l1acl 11cstecl onl)r a fe,Y years beforc. 1 

Of tl1e 11orthern coast, Chap1nan says in 1805 "tl1is little barren,. 
uni11l1abited sand i~1.-tncl [ Gull I ~lar1d, off J.,oug Island ]-only a fc,v 
acrC's i11 exte11t-an<l. ~Iusl(eget Island, o1I tl1e ::.\I assac11usettc:; coast, are 
the only localit ics fron1 Xe,, J erscJT to )Iai11c ,Yl1ere tho once a bn11<lant 
con11non tern, 01 sea s,,Tallo,v-, ca11 l)C fol1ncl ir1 any 1111n1bers. [Eac11 of 
these islands 11Ow l1as a l<eeper \Yho is pai<.l to protect the terns. J 
"\'\.,.l1at a11 illustration of the re..,ults of n1an'-; gree<l and "ornan'g 
thoughtlessness!., 2 

I3ut the destruetion of l1ero11s l1as been, if possible, e,·eu "·orse. 'rhe 
only }1ero11 featl1e1s of an}" ,·alue are the 11uptial plu1nes, co1n1nonly· 
kno\\·11 a'5 aigrettes, an<1 i11 order to secure these plu1nes at ih0ir llPst 
tl1e lJirds are k:illecl 011 tl1e breeding ground-:; !'-oon after th~ <'ggs a1·e 
lahl or tl1e young l1atchcu. .i\-:; the l1erons nt>st in colon i0s, it is 
oftc11 an easy 1natter to kill a l,1rge nun11Jcr by the u~e of rilles of 
sn1all C'alihPr. 1'hp A nH~ri<'a 11 egret (_4.rdea eg ,·ef{a) and ihc sno" )
egret (_1. ca11clicli::;si1na) fnrnisl1 the finest aigrettes, and con'jequeutl.) 
haY< sutrere-l 1nost seYerel.); to-day the latter species is the rar0st 
heron 1n the '-iouth. 

Scott speaks of finding herons abuntl,tr1t in l':>':>O at a nu1nbPr of 
large rookeries on the \Ye~t coast of Florida, but in 188G th0 s·une 
breeding grounds ,,ere a11nost deserted or 1ua1 keel b.)· piles of deacl 
and decaying birds. rrhe &laughter \Yl1icJ1 had begun at least t\\·o 
years before ,Yas t11<:11 ~till under ,vay, a11d a price hatl been ~e4- on c, cry· 
bird of an:r value to the plun1e l1u11ters. One 111an "ho ha(l , i~it Pd 
Florida for four seasons ,vas e1np1oying fro1n 40 to GO gnnne1•i..;, to 
whom J1e furnisl1ed supplies and paid frorn ~O cents to ~:1.50 apiece 
for clesiral,le skins, the average 1>ricc being about 40 cents. I~e~i<ll'S 
the plume birds, sucl1 as l1eron", ibi::;e,;,, and roseate spoonbills, vari
ous others-sandpipers, plovers, tnrnstones, leabt terns, boat-taile<l 
grackles, gray king birds, and eve11 o,Yls-\YCre k:illcd for tl1e N orthcrn 
market. 8 " I h av-e heard a 'plun1e hunter,'" says Cha1)1na11, "boast 
of k:illing 300 herons in a rook:ery in one afternoon. A11othcr prou<ll:y 
stated tl1at lie and his companions l1ad lcilled 130,000 birds-herons, 
egrets, and terns-during one winter. But the destruction of these 
birds is an u 11pleasant subject. It is a blot on I,lorida's histor)T. '' .i 

1 Scott, Auk, \T, p. 376. 
2 Birds East. N. Am., p. 8:2. 

1 A. 99--18 

'l ~ k 11:.,. 1 '1 cl .)-~ · .n.u , ~, pp. •± nn ~•• · 
4 Birds Eac;t. N. A1n , pp. 13:J-13-L 
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l:nfort11natel;y, t11e dc111an<l-s of the 111illinery trade arc not co11fined 
to l)lume birds a11cl terns or to any particular State, and the slaughter 
so destructiv·e to the Flori<la l1erons is being repeated in less <lP.gree 
i11 se·veral sections of the countr)T in the case of other birds . 

.L\.mong the few redeerning features of the feather trade should 1Je 
n1entioned the establishment of a new industry through the introduc
tion of the South African ostrich (Strtlihio aiisiralis). The first birds, 
2g in n11mber, reached New York in Dece1nber, 1882, and a few' 
n1onths l ater ,-vero placed on a farm near Anaheim, Cal. In lb99 
there were several ostricl1 farms in southern California, and one each 
in .1-\.rizona, Florida, Texas, and the Ilawaiian Islands. Althougl1 
ostricl1 farming in the -C-nitecl States has passed through many vicis:,i
t uc.les and is still in its infancj', the importa11t fact has been demon
strated t11a.t ostricl1 feathers can be produced in this co11ntry ,vhich 
are equal to tl1e best gralles i1nport0<l fron1 abroad . 

... \Jexancler yon lit1n11Jol<li, l'eLurning fro1n l1is extended tra Y01') in 
tro1)ical .l\1nerica in 1804, carried to E11rope <::ome sa1nples of lJir<l 
<lung, or guano, ancl first called atte11tio11 to the, al11e of tl1e extensive 
deposits of this s11bstance on tho C11incha Islands, off the coa::,t of 
Pertl. Tho announce1ne11t excited little interest at t110 tin1e, bt1t its 
impo1 tance ,vas realized fort:r ~rears later, ,vhen g11ano re1:olntionized 
met11od::; in agricult11re and furnis11cd a now source of revenue for cor
porations, and e,"en nations, chief an1ong tl1e latter being Peru," hich 
for sc,,cral ;rears depeuclccl largely on tl1e incon1e from tho Chincha 
I::;land deposits to l)a)' the interest on l1er national debt. In the early 
fifties guano beca1n0 the subject of di1)lOillatic corre3ponclence bet\\·cen 
the United States and Per11 and .\" .. cnczuela; but tl1c negotiations fail
ing lo sec11re tl1e ll.:sire<.1 reduction in price of Peruvian gl1ano, depos
its \\'ere sought el::;e"'l1ere. Finally, Congress ,v-as induced to take 
action, ,,·hicl1 res11ltecl in tl10 tak.ing possession b)' pri ,,ate persons 11nder 
t110 protection of the 1;nited States of a number of small guano i5lands 
in t11e "\'\Test Indies and in tl1e South Pac1 ific. 

Deposits of the excrement of '3Ca bir<ls occur on rocky i::.lantls in 
, ario11s parts of tho ,vorl<l in nearl)T all latitudes; but guano of com
n1crcial ,,.alue is limited chiefly to tl1e rai11less regions of the Tropics, 
11sually ,vithin a few df'gTces of the equator. Its fertilizing value lies 
i11 tl1e presence of nitrogen, pl1ospl1a~es, and a s1nall a1nount of potash. 
"Cutler a tropical s11n t11e excrement dries rapidly ancl 11n<lergo<;s 
little cl1ange, ,vhereas in 1noist clin1:1tes fer1ne11tatio11 speedil:r sets 
in, res11lting in a loss of nearly all the orga11ic matter, ,vl1i1e the sol-
11.ble alkalies ancl pbosr)hates are leached out. Guano 1na)r therefore 
l)c diYidecl into t,vo main classes: (1) Nitrogenous, represc11t"'d by 
I>ern,Tia11 gt1ano, ,vhich l1as 1111<.lergone little cl1a11ge; (2) phosphatic, 
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rcpre:--.t'llt('d b, Iiak.l'l' Is1:1n<1 guano, ,\·hieh has lost f'Y<'l ·y1 hi11g of 
1na11u1·ial vallll' C'\.l'<·pt t hP i11solulilP pho~phat'-' uf lin1e. 1 

Co11ee1·ning· the ::;lh'<-'i<·::- of bir<ls to "·hicl1 "·o o\\'O thl'::;'-' , aluahlo 
c1t'posi t-.., eon1 para t 1, t ly lit tlc a<'<' ura t l' ill f 01·1na t ion i::; a ,?a ila blc, cl1iP fl_y 
heeanse 1110::;l of tl1P is1auds are 111<-re 1·o<·lrs or rc•efs, u11illl1abit('cl and 
inaee<'ssibll', n1Hl Sl1ldo1n Yisited by ornit11ologi~ts. 1,aysan Island, in 
the lia,~aiin11 g1oup, "hicl1 hns l>ce11 thoroug·hly explored, is kno,\11 
to be tl1e resort, of n1yriad:s of albatros::-Ps (I>l. \']I), 111nn-o'-"·a1· bird:-;, 
pelieans, tropic birds, gannets, terns, a,ncl pPtrels. Drsicle:s thP~<' 
spe<'iPs, ::-l1par\\ at0rs, gulls, and pe11gni11s occur in iln1ue11s(• 1111111l>r1·s 
on son1e of the i-..,1a1hl::,, off ~out h .1:\1neril'a .. 11(1 ... \fi·iea. 

'I1he iinportancc of g·na11O aR a fertilizer "'as re<·oguizP<l l>,y th<-' l\
ru,?i: 1 s 1nore tha11 tlul''-' Ct'ntul'ies ago. lTn<ler the Ineas iL ""HS 
held 111 s11<:h high 0stC'en1 that the <lc•posits u11 th"' (~hinc·ha Isla11cl:-; 
,ve1·c jl"alou~ ly g·uardl•l1, and the 1,irds ,vhiC'h resorted to ih<>s1? rol•ks 
,vere l':ll'efully l)l'Ot(•cted. Ind('ell, it is ::-iclid that lh0 prllalty of <l<•ath 
\Ya::- inflictecl on a11~·one killing the birds 11<1ar the tl0posits dul'il1g tlH~ 
l>r0e<ling season. C¾uauo "as the fil'~t of the art ifi{'ial 11u11111re:s 1 o hl• 

used in large qnau+ities, a1Hl henC'e 1na}' he ~aid to ha\'l' brought 
ahont the 111o<ler11 s, ~to1n of intensi, e <'Ult i,·,lt io11. 'J'hc earlil·st P\. • 
perin1ent-.. \\"itl1 it 111 the l nited StatP:s S<-'<'lll to h,t\0 been 1uaclc i11 
l)<:'e 'n1lh;r, 1S2-1, ,,·ith san11>les fro111 :! har1'(•ls distriliut'l'<l by I Ion . .J ohn 
S. Sk:inne1·, Pditor of the ~\11101 ieau Jta 1·111l"t'. 2 Its introll u<'t iou i11to 
Eng-laud in 1S10 "'a-; <ln0 to T .. ord l)<>rhy. So 1·npidly dill il i11e?'(•t1~0 
in favor tl1at ten Y('al'~ Inter th(' iinports ,u11ouuiPd to ~00,000 ton~. 
It is e tin1ated that this total has :si11(•0 gro\\·n to 1nore tha11 5,000,00J 
tons. ...\.t th(• inc•Pp1 ion of thr <•xport traclo iu guano f1·01n the ( 'hint)ha 
Islands, about 1840, the sn1>1>ly see1necl inexhanstiblt\. 'J~hc dc.•posits 
coYerP<l the tl1rPc i~lands in soll1e plncc.:, to a depth of ~)0 or 100 f<'Pt, 
e:sti1nated a,t 12,37u,100 tons, a<·<·ording to an ollleial sur, ey n1aclt• hy 
the PeruYian Govcrnn1t'nt in 1S53. J;ut so gl'eat ,vas the <leu1aucl for 

' 
tl1e 11e,v au<l po,YPrful soil stiluulant that thi:s e1101·111ous qnaniit.v has 
110\\? l>ceu practically c .. xl1au. ted. 

The extraor<linary den1and en u:sed a rapid incr · ',l' in the p1·il·P. 
Dy 1 50 it l1nd adYancccl in the lTuil<'tl ~tatc~ lo $50 or 111orc• )>Pl' to11, 
a11<1 negotiations "'ere opened ,vitl1 the J>crnviau G0Yer11111cut in the 
hopE::' of sec·nring a rodn<.:tion in the rate. l1'ailiug to attain the object 
in this ,,ay, .1\.1nerica11 Puterpri:sc began to sepk gnano PlsO\\'hl•re, and in 
1854 the deposits 011 the .1\Ycs Island", in the \\'"e~t lu(lies, \\"t~re taken 
r>ossession of by a l~oston fir1n. \ '" lnezuela pro1nptly ~eized t l1e 
if;lands, but after so1ne Cl>rrcsponclence aban<lone<l ht>r <.'lai1n. :\lPan
tin1e, in Septt·111ucr, 1855, tl1e .i-\.n1criea11 (}u,tno Co111pany of N c,v 
1 .. ork wa.~ organizc:cl, \\'itl1 a capital of s10,ooo,ooo, for tlil• purpl>Se of 

1Aik1nan, .Manures an<l :;\Iauuring. pp. 2£l(j 300, 1S0-1. 
2.:\.1norican Farmer, \?1, Pl). JlG-317, 1824. 

I 

I 

' 
' I 

I 



276 YE.\HBOOK 01•' 'l'Ilf~ UJi;PAHT:\1E.N'l 01!' AGRICCLTURE. 

<lt•Ycloping- th<1 <l1•po:-;it-; 011 Iiak<'r a11d JarYi~ i:-.lands, in thf' outh 
l'ac·ifi1·: ;ind ori ... \11g11 st 1 s, 18,3G ( 1011grcss p:1si-.pcl an .. ac·t to autho1·iz<' 
p1·ote1·tion to l),, giYL'll to c1t1zc us or tlH· l.Jni1ecl ,'tat<~s \\hn n1a.v <11,
c•ov1•r g-nano.'' 1 unclPt' \\ liith any citizeu of the l TnitPd ~tatPs \\,ts 

authorizc•d to takP po~sc•:::- ion of and oe<'npy ;u1y unclaitnc•cl islancl. 
r,><·I", or kPy 1·011taini11g guano, upon filing a uoti<·<· or suc·h elain1 and 
a l,01111 to i11su1·1• c·on1plianc·e \\'itlt the r<'1111irPn1ent~ of th<' la"·· 'J1h., 
di c·o\<'l'<'l'S or su,·h islnnds \,·ere cntitlP<l to cxelusivP rights to the 
clc•posit8 thcr,~011, hut the gnano <:oul<l onl~T be r1•n10YP<l for the use of 

c·itizPHb 111' tlH· l,..nitc·<l ~1,\t<'s and at a pric-e not <'X<'CP<ling x pe;1 ton 
alon~Ri<-1( the• , ps:-;<•1. or~ i per ton on thP spot. I111port':i ""c-re ~uhjec·t 

to thl' la,,·s go,·c•rni11g the' ('oasting tra<l<- nf the r r1titecl, t11tt•::;, an<l the 
(;ovl't·n1nP111 ,,a!i rPli1•\<·<l f1·0111 the JH'l'<.'Rsity of prote<'t111g or retain
in~ po~SP:-.sio11 of :111} hdan<l, roc·k, 01· kpy after the guano had b<.'('Il 

r<•1110, eel. 'l'hus fa!', elai111s ha,·c beP.n filed to about sPvc.•ntv-fi, e ~ 

islnucls i11 tl1P ('a1·i11h<':lll ~<'a and the• ~outh J>al'il1('. as sho,,n l,v the • 

folio\\ ing li:-;t: 

Lis/ of a11a110 islands 11011· OJ>J>trfaiui11g to fl1t ir11itul Sfalts.· 

Bondl'd under net of Augu t 1 '1h 

:N llllll', 

.Anll'l'l a 

.A 11 Ill' •• 

Bukt•r, or Nc-w 
NnntuC"kf't 

BnrllC'r .. -. -. -.. 
Barren, or Stnrvo 

Bnnn11111 
Bir1110 ..••••. 
<'arolino 
Chr1st1nas . . ••. 
( 'lnrc-nco . _ .•... 
DungProu~ 
Danl-{ers Ho ·k • 

Da vi<l ......... . 
Duke of \'ork .. .. 
Endol'l111ry (Phcu 

nix group) .•...• 
Far111or ••••••.•••• 

1 
I•'avorito ....• • . 
Flh1t ..•.•..•.•.. 
l"lin ts ............ . 
l'ran<'PS .• 
Frlonha veu ....... 1 

(J all1•go ........... . 

Oanf!OS • • • • • • • 
U11r<l11er (Phwnix 

gro11p) •••••••••• 

Lntltudl• 

0 I 

a 40 N 

!I Ill :,.; 

Hi N 

8 ;>l N 

5 lO S 

11 48 H. 

3 35 s. 
!l 1)1 s. 
l r,.'l X. 
9 07 s. 

10 00 s. 
o ao :N 

IO N 
8 :'i() s. 

3 08 8. 
3 00 s. 
2 60 s. 

10 :tJ s. 
11 :.!11 8. 

!I 58 S. 

10 ()() s. 
1 -I~ N. 

10 6U S. 

PACIFIC 1:-:iLANDH 

I 011gitudl1 

0 

lf1!) 28 \V 

1;11 l 'i ,v. 

1711 JO "". 
17b 00 "". 

lil 10 \V. 

111 au w. 
lliO 07 "' 
Hi7 10 \\'. 

171 40 \V. 
lo:i 56 ,v. 
lll2 Z3 ,v. 
170 10 \\'. 

172 lfJ "'· 

171 08 \V. 

170 50 ,v. 
l 'iii 40 ,v. 
lb2 05 \V. 
151 48 ,v. 
llil 10 "' 
1;1u 5U ,v 

101 05 W 
100 55 ,v 

171 6'1 \V 

Oro111nquo 
Ho\\ h111<l,, r No,,·-

lnud ....••.. 
H111uphro:r ..•••••• 

,ll\l'\ IS --

.Johnston 
Ken111 •.• 
Li1lero11 •••• .. .. •. 
Low ..... 
.:'!!<'Kean (Pha.•ub. 

group) 

;\la ·kin 
. Malden 
:\lnrr Letitia 
'.\I, ry •• . . . ..... 
Mathew .•••.•••• 

ns,n 11 •••••••••• 

Pnl111yra .••••••. 

Pourhyn - -.... -. 
Pe:-:cado .••..•..•••• 

Pbrouix ....... . 
Prospect ...• _ .. . 
(Juirus •••••. __ .••. 
Roirson ..•••••.... 
Rogewoin •......... 
St\llltU't\llg •• - ••••• 

Sarah \ uuc ...•... 

Latltude. 

0 

lO l I ::-; 

o 5? N 
10 40 S 

0 :.!l :,.;, 

------. --· 
i 41 s. 

• 11 (l;i 8. 

!I S:I '-:. 

3 3!i ~ 

3 <~2 X 
4 ()!) s . 
4 40 S 
2 5-1 S 

!! 03 N 
11 3ll S. 

6 48 :N 
8 fi!i S 

10 :18 ::-; . 
3 40 S 
4 4:.! :-,-

10 3:.! s. 
10 10 s. 
11 00 s. 
o 10 N 
4 00 N 

I,ousmuln. I 
0 

}j'J 4-! "'\\'. 

lC0 5~ ',Y. 

l "19 52 "'· 

1r.:; 41 "' 

16\ 50 "' 
170 38 \V. 

171 17 ,v. 
17:.! 46 \Y. 

15.'i 1'0 \Y. 

173 20 \Y. 
172 00 ,v. 
173 26 \\'. 

165 ao ,,·. 
H '' :.10 ,v. 
1.it, Oi ,Y. 

1 .,fl :!O "'. 

170 fl:! '". 
llil 3.~ \Y. 

170 1 "' 
J liO [, '1 ,y 
160 07 \V 
lll2 20 W 

1 ;i4 :?'.! "" 

1 11 St at. L., 110. 1 From da.la on file in the Trensury Depart1nent. 

I 

• 
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PLATE VIII. 
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• Rnrk 
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afannin~ I 
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10° 

• • tlurd 

PO 
• ! 

Roturrwh 

180° 

PD 
'\'\,te lHX I • 
~ . £r,du·bu r_y I' 
·.,t~K~.an · · Plu.crux 

Gardn,r I • • J,~, I 

l nton 
GrP 

D of'lorlt I ' 

JJoMd,fd, I' 

Robb,r 

170 

r. f, c(oria 
p 

-.:.>warov 

]60° 

-; tfald, n I 

• St,u-buck 

lUJt.oJc. 

Ful,ppo 
frep./886) 

rnro(Ut.# / ~ 

Flint I 

,,,z.1a1,, .. 
,,: 

150 ° 

' 

30° 

10° 

10° 

P RI NCIPAL G UANO ISLANDS IN T H E P ACIFIC O CEA N ( B ONDED UNDER A CT OF 1856). 

[Fr01n Chu rt 923 oi the L nitetl ::,tutes Hydrogruphic Office Xu mes of bonded blauds underlined.) 
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List of g11cu10 islcuids nou, a1Jpe1·lnini11g to the ·c'nitecl States-Continued. 

PACIFIC 1:-:;LAN DS-C<;>ntinued. 

[--Name. I l,ntitude I Longitnd• ' Name. Latitude. Longitude. 

Sidney \Phrenix 
group) . . . .•..... 

Starbuck. 01· Hero L Staver ... -~- -~ 

Anchor Key ..... . 

. Av es . :· .. .. ...... -\ 
Booby Key ........ . 
Great and Little 

Swan...... . ... .. 
~1orant Keys 

(Northeast, Sand, 
Sa:vanna, Seal) .. . 

Navassa ........... . 

o' lo/ -- --
---

\ Walker .... 
4 20 S 171 00 W. Washington, 01' 

5 •fi s. I 
10 ll5 ~C.:,, I 

0 I 

1-1 18 N. 
15 40 N. 

14 1-1- N. I 
17 23 N. 

17 2G N. \ 
18 10 N. 
1-i ;?;j N. 

155 5G W. 

152 lll \V. 

Ualtnga 

\VEST INDIES. 

O I 

80 OS W. 
63 37 w. 
80 :.10 w. 

83 50 \-V. 
I 

77 55 \V. 
75 00 w. 11 

80 20 w. 

North Roe ks ...... . 
Pedro Keys ....... . 
Petrel ............ . 
Quito Soreno ..... . 
Roncador ........ . 
Serrana l{ey ...... . 
Serrauilla Kc) s 

(East, Micldle, , 
Beacon) ... _ .. _ 

Triangle Keys . .... 

0 , I 
3 58 N 

O I 

14 20 N. 

17 00 N. 

l " r.,, N 1·:; ~: I 
13 33 N 
1t 1;; N. -
15 Zll N. 

U, 20 N. 

0 I 

149 10 W 

100 07 \Y. 

_J 

O I 

80 21.i w . 
77 52 \V. 
78 33 w. 
81 07 w. 
80 03 w. 
80 2-1: w. 

79 -10 \V. 
SO O,'i \V. 

\ North Keys ....... . 

Fifty-fou1· of tl1esc isla,11ds al'c in tl1e Pacific o~ea11 (sec 1nap, PL 
, .,.III), tl1e reu1ainder in t11e. Caribbea11 Sea or tl1e Gulf of l\Iexico. Of 
tl1e Pacific islands, l)ak:er an(l .Jarvis ,Yere bonded in 1856, Ilo,v1ancl in , 

1858, 13arren, Christ1nas, E11derb11ry, Jol1nston, l\IcI{ean, l\Ialclen, and 
Phre11ix iu 18-5\), and tl1e otl1ers in 1860. 1'hP Pacific islands 

1 
arc 

sit11atetl between longitude 150° an(l 178° \\7 ., the 1nost nortl1r.rn 
being the Johnsto11 Islands, la,tii11de 16° 53 N.; tl1e 1nost southern, 
Bann1an, latit11(le 11 ° 48' S. r.Iost of them are l)et,vee11 tl1e Society an(l 
IIa,vaii.an islands, and are chiefly sn1all coral reefs, a rnile or two in 
l eugtl1, aln1ost entirely destitute of ,Tegetation. One of the 1nost north
ern guano deposits, " ·l1icl1 has been successfully developed, is t11at or1 
I.Jaysan, a s1nall island 3 miles long by 2{ broad, i11 latitude 26°, ,Yl1ich 
has recently been acquired through tl1e annexation of IIa,Yaii. 

As would natul'ally be supposed, the extent and value of so1ne of 
the deposits "'ere at first greatly exaggerateu, ,vl1ile others proYed to 
have little ,ralue, and, as in the case of the Alaeran Rocks, i11 the 
Caribbean Sea, ,vere after\\'ard abandonecl. In an interesting article 
on the Pacific guano islands, Ilague, ,vl10 had visited a 11u1nber of tl1en1, 
states that tl1e first cargoes of gt1a110 brought fron1 tl1e Johnston Islands 
proved to be sand; that sa1nples of guano fro1n Christn1as Island "·ere 
chiefly coral sand, a11d tl1at tl1e <leposiLs on Starbuck, or Hero, consisted 
of l1ydrated s11lpha.te of lime. S01ne of the islands are covered "·ith 
vegetation, and 11ence unsuited for the deposition of guano, \\'hile 
others, sucl1 as David, Farmer, Favorite, Flint, Samarang, Saral1 .t\nue, 
and ,,ralker I-Jao·ue considered as probably nonexistant, at least in tl1e 

' ::? 

1 E xcept Gallego, which is in the eastern Pacific in longitude 104 0> and north

west of the Galapagos Islands. 

------



• 

278 YEARI300T( OF TllE DEPAl~T11E N'f OF AGRICULTUI{E. 

vositions usually a-ssig-ned tl1c1n on charts. 1 Still, during the thirty 
years fro1n 18G~) to lbDS, ~ ':3,871 ton of gua110, , alued at $3. ~2U, S:32, 
\Yt're b ro11gl1t fron1 tl1c is1a11cls appertaining to the l '"nited States. rfhe 
procl uction \Yas yery i1 regular, , -arying fron1 a 1nini1n un1 in 1S!1O of 
1,17G tons, \Yorth $0,577, to a n1axin1u1u in 1878 of 17,fl:1O tons, valued 
at 8~11,~39. 'fhe rctur11s for each year are ::;110,,·n in the follo"·ino-

- • 0 

table: 

G11u iuJ l>i·o!lgld front islancls a1>1)c1·tai11ing to the [,.,.uitccl States fur the yca1·s < 11ding 
J101e JO, froin 1869 to 1898, iucl11sil•e. 1 

lSHO. _____ _ 

1~70. __ ... . 

l&il ..... . 
1s:2 _____ _ 
1Si3 ...•... 
l!:l7-L. ____ _ 

1s;5 . __ _ 

t,ill ••••.. 

l :;i,. --···· 

1s,s. --··· 
lSi \). - ... · I 

Tons. 

17,0tiS 

11. 15-1 
-!,!.?O<J 

11,01! 

G,:i77 
,. •>,!) ,,,...v• 

11,7S3 
G, ll-00 

17,0:JO 

Yalue. 

:?-lO,~ 

00,865 

llll, G9'J 

100, a1:; 
1-:!,()}j 
l!J·> !r·~ ..... , .. ,,~ 
7U,8:!2 

211.~10 
1:1;;,137 

Year. 

1880 --···-
1&\L __ .... 

1 "l:i:!. - ••••• 

1'<83 -····· 
18SL .••.•• 

1885 ..... . 
1s.~u _____ _ 

l ·s-:-; '-·-··-~ 
lS&~. --···· 

158!1 --···· 
l8!JJ. _____ _ 

Tons. 

16,883 
15,2-19 

7,873 
9, 3:33 

]'.?, 100 
5,770 

5, jG5 
10,43fl 
1,1,G 

Value. I 
$147,051 I 

170,882 

lli0,016 
92,130 

106,431 
Sti, luo 

38,839 
55,li71 

41, 2-~t, 
7:!, CH3 

9. 5Ti ,I 

Year 

1891 ••..... 
1892 • __ .. _. 

1S03 •••.•. 

1S0-i. --- · .. 

18!15 . _ •• -- . 

lSOu --··-· 
1897 --····· 

!SOS.---··· 

Total 

Tons. 

15,857 
4., 288 
4,376 
5,137 
8,082 
G,929 

$101, !HS 

26 032 ' 
26, :!51.i 
:n, l!Y.l 
4S, 16! 

37. 37 4 
31, S iO 

27, :l',!! 
5,310 I 
4,562 

:.!SJ. 8713 - .-2..-'9. 1)3:! I 
---=--- _ J 

1 Data fnrnish .. ,d by the Bureau of Statistics, Treasury Dcpar•1nent. The returns for 18S9 to 
lti'b aro pn 1J1bhccl in "Con11nerco ancl Na, igation of tlle U nitcd States,·• p. liOO, lSO!J. 

l1esi<los the guano deposits l)elo11ging to the lTnite<.1 States, there a1·e 
otl1er::; in various parts of the "orld, an1011g \Yhich 1nay be 1nentioncd 
those along tho coast of L o,ver California, 011 the Galapagos, and, the 
1nost iI111)ortant of all, tl1e Cl1incha l blnnds in latitude 13° 38' S., 
C}uannpc, L obos, and others b elo11ging to J>eru. , .... aluablc deposits 
have been found along the coasts of , ... c11ezueln, Colon1bin, Ecuador, 
and Bolivia. Guano l1as also becu obtained fron1 Shark: Bay and • 

S"·an Island, ..[\ustralia; 1\lgoa Bay and Saldanha Bay, Cape l 'olony; 
.1\.sccnsion and lel1a1>e)e islands, off tl1e "·est coast of Africa, a11<l l~uria, 
,;\luria, on the .1\rabian eoa::;t. So111e of tl1e best deposits l1ave no,v 
l>ce11 cxhanstc<l; those ,vhicl1 rc1nain are e:x.p e11si, e co1npare<l "it h 
the 1)ettcr artificial fertilizers no,v in u se; but a s1nall an1ount of 
gnauo is still b roug11t fro1n s01110 of the isla11ds and in1porte<l fro1n 
abroatl, a rcn1indcr of the i1n1)ortant trade of forty or fifty years ago. 

::\[E \.SURES FOR TI-IE l)ESTRUCTIO'N', PRESER'\T.\.TIO~, AND l ~TRO

J) UCTIO • .1' OF JJIRDS . 

..c\. rc>vie,\.· of tl1c progress of cconon1ic ornithology ,vould scarcelJ be 
t•o1npletc ,vithout s01ne reference to the atic1npts ,vl1icl1 have been 1nade 
to (le::::Lroy inJurious birds or to increase beneficial species. Katurall.Y, 
at tC'n t ion ,vas first clirected to tl1e <la1nage done by b irds 1 o erops, and 
bounties "·ere p,.,i<l for the clesLructiou of the 1naranclers. J,ater, as tlle 

1A1n. Journ. Sci., XXXI V, pp. 224-2-13, 1862. 
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country becnn1e s0ttled and tl1e , alne of l)ircls l)ettcr approeiated, 
atten1pts ,,-ere B1ado to protect useful specie"', an-1 al-.;o to introduce 
otl1er species that "·ere t11ougl1t desirable. 1,he snl>jcct, 111a_y t11erf-'fore 
be co11sidere<l 11ntlcr tl1rce l1eads: ( 1) :,Icasures for t110 dcst1·11c! io11 of 
bir(lg-bount)T la \YS; (2) n1cas11res for t11c 1)rotectio11 of bii-<ls-ga '1-" 

la,,Ts; and, (3) introduction of foreig11 birds. 

~!EA.SURES FOR THE DESTRUCTION OF BIRDS-BOl,.N'TY L.\. 1,\•8. 

Efforts have been n1acle sillee colonial davs to exterminate certain 
< 

birds considered injurious to agrict1lt11re. rrhe earl3r settlers, seeing 
t11eir crops attacked b3T cro"'\':s, black.l)irds, a11d ricebirds, 11ndertook-
111eas11res for bircl c1estructio11 long before the3~ tl1ought of bird pro
tection. .i\1nong tl1e Yrrious relief n1casures ,,·ere tl1e ct1rions scal1)
tax acts, wl1ieh '.Yere intcr1nittentl,y in f )rce in ,rirginin, for n1ore i.l1u.n 
scve11ty :rears ~t1bseq11cnt to 173-!, ancl "liich requirecl a certain nun1-
ber of bird -,calps cacl1 :rear in lict1 of t~ .. xcs. In n1ost localities, 110,,·
ever, the apparentl}· sin1ple expeclient of d1c.1,ving on tho COltnty or 
8tate treasu1·3· for the pay1neut of re"·arcls ,,c.1.s 1norc J)Opnlar an<.l 1norC' 
ge11erally adopted. Sixtee11 or 111ore Stvtes (all b11t i,Yo east of tl1e 
~li~so11ri River ancl 11ortl1 of latitude 3u" ) l1aYP- ,,aged a des11ltorJ' 
,,arfare against cro"·s, blackbir<.ls, lu.1.,vks, o"rls, certain fisl1-eating 
bi1.<ls, a11cl Englisl1 spa.1To,,s. Cro,Y l)ounties 11a vc bcc11 offered in 
eigl1t States, 1nainly along t11e .i\tla11tic sec1,bo•1:·<l; ha,vk: bo1u1tiecs 1n 
ten, cltiefi,y in tl1e -\[icldh~ States an<l in those along tl1e Great La]~e~. 
pren1iu1ns on black.birds in l\Iinnesot.1 a11d N evl J erse.r; on fish-ea ting 
birds in Uta.11, an(l 011 sparro,Ys in Ill;noi~, ~Iichigan, Ohio, and l,Ttal1 

lJ11til recentl,y depredations 011 grain crops ,,·ere tl1e rnain cause 0f 
ho~tilit3T to bir<ls; and tl1e c10,v ,,-as tl1e lliincipal ol)ject of attack 
UO\',n to the l[ttter l)art of the present centurJ'. In 1805 n, cro,1-scalp 
tax \Yas in force in \Tirgi11ia, 11nder ,-vl1icl1 taxpayers i.n five counties 
,,·ere required to deliver tl1ree cro,y :-calps annuall,y or l)ay· a pcnalt3· 
of-!} cents for eacl1 n1issiug scalp. Iu 18:?fj a 11remiun1 of 8 cents 011 

cro,Ys -n·as paicl b}· s01ne of the col111ties of \.,.irginia, and t\\'O years 
later b3r tl1e whole State. nieaniin1e, Dela ,,are l1ad a11tho1 ize<l. the 
creation of a cro,v-bount}· fund i11 Nc.,Ycastlc County as earl}' as 181(•, 
and l\ e,v Ilampsl1ire l1ad establisl1e<l a prcmiuu1 of 12} cents on cro\',s 
in 18] 7-1819. Son1e ye,~rs later Ne,v llau1ps11ire reestablished the 
re"·ards, and s11bseql1e11tl)r offered premi11ms of 10 cents in 18:?tl, 
1332-1835, an<l.18-10-1851. l\I:tine follo,vecl next ,vith an 8-cent bounty, 
,,l1icl1 ,,as in force from 1830 to lb3-1. 1,he onl}r recent cro,v bountiL•s 
of consequc11ce are those of N e,v Ilampshire (1881-1883) and J\Iain(~ 
(183D-18Dl)-10 cents in each case. 

Fro1u tl10 earliest colonial times do,vn to 1875 crows, 1)lackbirc1~, au<l 
b 1)lJolink...;> or ricebirds, had been tho main, if not the only, subjecti:) 
of aclYerse legislation, bl1t in that )·ear Deln,"·are established the prec
edent of payi11g r)rcmiu111s on ha.-~vks and o,vls hy offcri11g 50 cents 
for all species cxc:ept "fisl1ha,vks a11d 1uouse o"·ls." 1'hese ha ,vk 
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b ou11tiC'::,, ,'rhicl1 " ·ere , cry p oJ>nlar <lnring t l1<' bt1<.:ececli11g fiflPPll) Pars, 

h a\C p rol)ahl:r done n1orc h.tr1n than any othPr..... In l, 77 I)<>la":u·c'.!' 
cxan1ple ,, as follo" eel by Colorado "it11 an aet off<>ring a ~5-ec>llt 
b ount)· on l1a"·J,._s (in force until 1½~5) an<l by :Xe,v ll a 1npshir0 "·itl1 
one offering cl, ~ > C'ent l>ounty (i n foree until 1~::-1). \\'"l':--t \ irginia 
follo,Ye<l in 1881, I1u1iana in l':,o3, and\ irginia in lS:--i-L I•'i11all~·, in 
1(.;8;3, T>ennsyl,·ania pass<'<l it., f,1u1011s sc-alp act, ,vhieh r<'sllllPll in 
sn<'h large C"\.pendit u1•p.., and suel1 glaring frauds that ii at l rac1 <'! l 
"·idt>"iprcall attention, an<l ,va-, rPpealc•<l Pighte<>n 111011ths lal<>r. Sinc·c 
t}1r n ha,vk and O\Vl l)ou11tic'i h·tYe l)ecn far le s 1,opular, an<l th<' a<"ts 
\Y11iel1 still r<>1nain on the statute' bocl,._ of ihl'<'l' or four State•:-. al'e 
pr,lctically dca<l lettC'1s, hcing enforce<l in onl)r a fe"' lo1·a1it1es. 

In 1887 aitPntio11 "a:s turned to th<' 1<:nglb-;h spar1·0,v as a l<'biti1nn1o 
11 l>jc<'t for houn1 y l<>g islat ion. :\f ith igan b Pg;an l>y payi 11~· l c•pnt 

a1>iPce for ~parro,,·s, ancl t\\'O yca1·s later inc·1·c•as<.'<l the a111ou11t to :3 
ce nt '-. Utal1 ofiere<l one-fourth of a C'(•nt npi<·C'" anL1 ()hio 10 eenfs p<'r 
<loze11 in 18::;S, an<l l1otlt StatP.., doubled theil' J'<•\Yarcl..., in l~fJO. I llinois 
11a · 11,1i<l ~ cents sinc·e 1801 on all J:.:nglish ~pa1·ro, :,; l,JIC'<l in l)r,·0111-

b cr, .January, and l•'<•ln·nnry. In 1!-(!)(j l .. lah inc·r<•a-.ctl its bounty; 
allo\\·ing 1 to ;3 c<·nts, and estalili .... 11<0 <1 n ratP of ;; <0 C'11ts l)<'l' dozen ou 
egg.:.. Sparro,v bonntiC's ar<' -..till 111aintaine<l in th r..e four Stnt<·s, nnd 
11aYc r esult<>d in large cxpl nditur0.s: but thC'y ha," not extc1·111it1at <~<l 

the }:ng1isl1 "-parro\\· or eYPll <"1ns0<1 a pe>r<·eptihlP di1ni11111io11 i11 its 
11tunhr1·c; c~r(•pt in a fp"· localiti,,s. ()r. the oth<>1· hand, th<•~<' b1)n11tic•:-; 
hPYP cau!:-c·cl th~ de r1·uc·tion of a l.il't-<' 11u1nh"'1' of naf i,·p ~par1·0" s, 

,, hic11 have lJP<.>n J,._ille<l for the sak.e ot' th<> l'P""ards . 
.... \. clangrrons l'''<'<·0<1Pn1, has l'(-'<·ently bPcn sc•t by l~t,th in plac-ing 

1)rcn1in111::; on fi...,'l·"'.1 1 ing hird::,. sueh as fi~hha\\·ks. h •1·ons, 1n<•rg,t11...,p1•-.., 
p elicqns, antl loo ", in the intcrr'">t of CJ\\ 11 1·s of fish ponds and hal(·h
erie-:,. rr11c aC't h.1s not l)( 'l~ll !ll fOl'('C Ion~ en< ·1~.d11·, ha, C Jl)ll("h Pfft•<'t, 
but ( xpcrit•nec in }~nrope ]1.1-.. shc"vn thP abn:-. ..., to ,,·hiC'h suc•h Lt\\' 

a rP sul>jcct and the 0, ils in "hieh th<',,. al'<' l1k0l:, to r<'~ult. 
rrhe follo"·ing- table c·onta1n..., a 11 ..... t of the· pri11cipa1 bounty la\\•:,; on 

birds " '1lil'h haY<' be011 in foreP <1i11 i11g th<' <•P11tnr,·: loc-al aet,, such 
as th(• to,\ 11:-.hip bountiPs in Jlic·higan, a1Hl th<' ,p<·• ial <·on111y l>,,un
ti :-; in l\[a1·~ land. "\'"irginia. and 011P or t\\·o othE-. · tlcs, an' 01n·tt<•d: 

J>ri11ci
1
)al l>o10.ty lu1cs on birds in fo1·cefro1n 18' Oto 1 99. 

Colorado .... . 
D{ lnw·aro .. . 

l1bno1:, • 

In force. 

1 ~-;; 1 f..'l.'> 

lolO 
1~- 1 -·: 

1 -~ 1 73 
1 75- 1 77 

8p ('l('S. 

Hawk ........... . 

Crows ····-
···do_ ..•...... 
. do ..... 

flawk and owls 

R<'mnrks 

~ cent". 
Newcastle C cuty. 
1 cents, :March to Sc:ptem ·r 

4 cent" . 
,'j/J cen:s (fishhnwk and • 1no· o 

owL,; · exc.cpt d . 

1,~11 1 .fJ English ,;parr \\ s . :? ccnL-,, De cmb<>r to Fcbrunr). 

f 
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I'1·i11cip<tl l101111ty l<nrs 011 l)ir<ls ill fo1·cr> f1·01n 1800 to /8!'JD- ( 'on ti·1,,rcl 

State. In for ce. Rpccics. Rl'marks. 

Indiana ....... . J&',;l-]~l\!l Hawks and owls. Xot exceeding $2 ~spa.1-row htwl;s 1 

and scrc>ech owls <'X,·ept,•,1 . 
J~ansas ••...... . .. Crows.............. Cr,l\vforcl County. 

ni an1e ....... ···• . 18-'1,)-lS:H .•• do •..... ····•·•· 8 <"l'llts. 

I lSS!l 18!11 I. .... do.............. 10 cents, April to 0<"tlll)(•r. 
Maryland ....•.•.•....••.•...• Crowsanll hawks 
::\Ii<"higan ....•.. lollV ••..•.•.•..•......•... Town-:hip Lountics anthoriZ('tL 

l'i87 ]S!l!l English sparr 1\YS 

I 
:Minnesota 188.i Btack birds ....... . 

11'$7 r····do .....•.•.... 

I >G"" Han11 shire- l ·-17 1,-HJ Crows ............ . 

1 ••• r1o ••.•••••••.••• 
I ));_'>o) 183" ~ Jw- \. ,) I .do . . ..... . ..... 

IS!!l lS.il . . do ............. . 
187, 1881 i IIawks ........•. 
l ~V:3 1S!.J7 •• do .....•...•. 

1 cent l"S!J, 3 cents; 1~0.i. :? c-ents, 

N 0Yc1u her to .Mnr<'h :-ineP )'i!J:$. 

10 ce,1ts pe1· dozen. April to ,httH•; !i 

cents, ,Jnlv to <ktolH•t·. 

I:!} ccuts. 
10 cents, Avril to ,Jnne. 
10 cents, :;\[arch :!ll to .July 21). 
10 < out", April Hi to .June l.'i. 
io cent~. 

New Jersey .•..........•.... , Bln..:khirds, ct o\\'B 

01 io ...•••.... .. ll'Sl 18~~ Hawks ............. .'itl c<>uts 
IN-~ 18..Cl;;l Hawks &nd ho1 uecl .'iO eeuts ( •· lwn, chii-knn, 0r hir<l 

owls. l1awks,. o:ily). 
l~".'S lt-''!t E11gJi ... hrpar1 ows lll C'C11ts 11er doz<>n; sin," h'•O, :!<J 

Cl'llts 11er <lOZ<'ll. 

Ponu~) lvanm. ... l"t-.:i 1S~7 Hnwks nnd owls 511 <'<'Dts. 
t.•tnh .• ..• I~"!~ l"!r!l Eni.:-lisi1 snart'O\\'S t C<'!lt: IHJH, ccn t: lS!lfi, I to :l 1·e11 ts, 

Yirgitua 

eg-gs, ,i ,·t•ut-, pt•r dozen. 
111<11; lt:><l!I ri--hhnwks, lH'rons. 10 to ~i ('C'nts; since lb.•7, :!.i cc-nts. 

fi&btlul'ks, 10011-.: 

C'ro""s .............. Scent!; .'i , ounti<'s in 18': ,; gen<'rnl , 
in l ·:?..'l. 

18Hl 18 Blar·khir<l-:, c1·ow:-; 

1&!4 lSf!!J C'hkkcu ha wk,s and :,O C('nts Is, l'<'cl'l1 owls Px,·evtPcl l. 

owls. 
Tl'" t ..,. . . . 1- 'Sl lS "es , 1rg1n1a ••• . . Hnwl;s nn(l o.\·ls 

I t l1ac:; h (•<'11 <l<'c1ne<l expedient to rc,·ie,Y this lt>gi:-;lation in <lP!ail in 
order to cor rect the> n1i <..,apprPh0nsion that bonnt, l,1\\·s ar<' fp,,· in 11n1n
ber or u nirn1)ortant. ) l ore than forty 6nrh la\\ 1:i on 1Jir<ls ha Ye h <'<' ll 
i 11 force dn ring the CC'ntnry, but, 1J0~ic.le:-; thP I >enus.\ lYania '-,C'alp act, 
and a f e,v othcrc:;, Yery little infor1nation is ae<·Pss1ble con c<'1·11i11g 
t l1Pn1 . 'I' herC' is still a gpneral d.C'1nan d for l>onn ties on cc•rtain hir(1s, 
as taxp ayers ordinarily k 110,,· li ttle al)ou t t h o cost or the r<>...,nlts of 
8 U c l1 lcgisla tion. 

rr hon gl1 the average boun ty la" seltlon1 rc1nai11s in force 11101·c• than· 
t \YO or fou r years, it 1nay p roYc a <'ostly expel'i1nenL aud do u1uc·l1 
ha rm. l\I aine spe11t 1n or(' tJ1a11 81~,000 in her t"·o atte1npts at ero,v 
exterrnina t ion i11 1830-18:34 and 188!)-1801, I llinois 1nore thclll 855,000 
for Eng lish sp arro,Ys in 1891-180G, ~I iehigan ab ou t $G l ,SOO for l~ng
l i~h sparro,vs in 1887- 1895, and I>ennsyl, a n ia ab ou t >-iHO,OOO for ha,, ks 

I 
I 
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and O\\'ls in 1885-1 '-17. 1\ltogetl1er it is safe to say tl1at tl1e systematic 
<lestru( tion of birds in this cot1ntry during t}1e century has cost n)ore 
than $~50,000, a11cl 111ost of this 1noney l1as been spent by half a dozen 
St,Lte::; during tl1e last fiftee11 years. Since the exposure of the evils 
of il1e Pcn11s3~1vania scalp act there has been a tendency to repeal 
bounties 011 11seful birds of prey, and so far as l)ossible, to 1)r0Yi<le 
against fra11tl. l're1ni111ns Oll crows ancl blackbirds hay·e bce11 J)rarti
cally abandoned, a11d aln1ost the 011ly i1n1)ortant ones still in force are 
Ll1ose on tl1e Engli:sl1 sparro,v. 

l\IE-\SCRES FOR THE PROTECTIO~' OF BIRDS-G.A:'.\IE L.A.,,&. 

It ,vas said s01110 years ago tl1at tl1e United. tates l1ad clone le~s for 
t 11(• protectio11 of its 1)irds than any o{l1cr ci ,·ilized count13-T. If tl11:::, 
is still true, it certainly is 11ot becaus0 of luck of legislation, for nearly 
all the State-shave cnacteu ga1ne la,,'S, aucl frc<J.nently changed themas 
their cle;;fects haYe becon1e apJHtl'ent. Statutor3r la,v is 11otorious1y 
errntic a11<11111stablc, ancl with fol'ty-eight States a11d rl'crritories, each 
atte1npting to protect its game in its O\\"ll ,Ya.), confus1on has naturall)T 
arisen. 1>rotccti vc 1neasl1rcs l1a ve rarely, if eyer, fulfill eel expectations, 
nn<l consequently game and insectivorol1s birds l1aYo continued to 
clecr<'asc. }~eclcral legislation l1as bcc11 aclvocated as tl1c only re1nedy, 
ln1t it-; feasibilit)r is questionable, since tl1e jurisdiction of Congress 
in ordinar~ cases ex.tends 011ly to tl1e r1~erritories ancl Go,·ern1nent 

r0~PrYa t ions. 
'fhc 11ecd of protectiYc n1casurc':i l1as long bce11 recognized, and 

nlthoug11 the 11nifor1nity attainecl b)T other cou11tries l1as 11ot been 
sc<·nre<l i11 tl1c Uuilecl States, definite l)rogress has been 111a<.1e, as "'ill 
bl' scc11 fron1 tho f ollo,Ying brief reYie,,: In the present ceniurj- 1Ias 
sael1usctts, as early as 1S18, enactccl a hl"' for the prc~~r,-atio11 of 
gnn1e birds; "\rirginia i11 1832 prol1il>ited the killing of ,vil<.1 fo,Yl at 
11igl1t on tl1c \Yater and forb.-1.dc the llSC of S\\ i, cl guns; in 1S50 Con
nPcticut and Nc,Y Jcr'3ey protectcll insecti, orons biru.s; and in 1857 
Ohio l)asscd a con1prcl1ensiYc ht,v protecting botl1 ga1ne and. insectiv
orous birds an<.1 eggs of all spe1...,ies, anll prol1il>iting tl1c sale of ga1ne birds 
during close seasons. By 1864 si1nilar la,,s "\\Cl'C i11 force in all the 
Stntes soutl1 to l\Iaryla11d a11<.l ,Yest to 1'Iinnesota, e:x.ceptiug ,\rest ,..,.ir
g:inia, and Inu.iana, and also in California. Several of these acts 
relatt><.1 solely· to ga1no l>ir<.ls, and tl10s0 of Illinois and l\larylantl ,ver~ 
en for eccl 011ly in certai11 counties. 1 At the l)resent <l.ay practicall)T all 
the S1 ates an<.1 'l'erritories enclea,vor to protect ga111c, ancl n1ost of them 
exteu<.1 l)rotcction to insccti voro11s birds. 

CRITICISM OJ!' GAME LEGISLATION. 

Ga1ne la,vs l1ave Sl1fierecl in po1)l1lar esti1nation because tl1ey l1ave 
not bee11 systeu1aticall)r enforced; becat1se, as sometin1es alleged, tl1ey 

-- ----
1 Doc1ge, Rept. Couun. Agr., pp. 4.4.2- 4.46, 186-i . 

• 
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are cnacte(l for ::;elfi<:ill en<ls, ancl becanse they lack: stahili .r ::u1cl lln i
for1nity. 'fhe enact1ne11t of a ga1ne la ,v is only a begiuning, a11d 
unless son1e one is cl1arged ,,-ith seein g that it:s 1)royjsio11s are carried 
out, it is almost certain to be a failuTe; 11or ca11 it be ent~rely sl:.cc ~Jful 
n11Je-:;s snpportec1 b )T l)nblic se11tin1e11t. 'fl1c appoint1nent of salaried 
o·a1,1c ,Yardens l1as 0Yerco1ne tl1e first <lifficul+-.-r to son1e extent. b ''J 

Credit for n1ucl1 that l1as l)een a,..con1plishe<l. in protectiYe legi ..... la-
tion is c.ll1e to sportsmen and game associations, but their efforts ha Ye 
not al"·ays bee11 appreciated, and h a,-e eYe11 bee11 misco11strl1ed frorn 
the bnlief tl1at other i11terests ha.Ye been oye1lool{ed. 'fhe relatio11 of 
the spor tsman to·tI1e far1ner "\\as aptl)- state<l. in the State se11ate report 
on tl1e Ol1io game bill of 18G1, as follo,vs: 

The genuine ana honorable sportsman is the friend and ally of tlle agricultur:st , 
He will be found always ready to protect l•irds \Yhich are useful, destroy the rapaq 
ciou::; and hurtful, to vre,·ent trespasses, and enforce ~he la,vs.1 •x- * * The pnr
suit of garne can not be pre-vented, and it is useless to attempt it. I t shoul<l be 
regulated, an<l for this purpose the highest skill and knowledge of the habits of 
bircls and \Yilc1 animals should Le employed, the most r Pasonable anc1 perfect rules 
establi~hed by statute, and all should unite in their rigid enforcement. Any other 
sy~tem ,vill result in disappointment and failure. 

'fhe principles 011 "llicl1 snc11 sta.tl1te::; :,;l1ol1l(l l>c based ,vere defined 
a'-, ( 1) pi otection of 11seful birds, otl1er tl1a11 ga111e, at all seasons; ( 2) 
pr1>teC'tio11 of gan1e 1Jirc1s in snc11 manner as to pro1note t11eir reaso11-
al>le increast'; (:J) 1':it11clra,val of protectio11 fron1 s1)ecies of doubtful 
Yalnc; (4) use of ,-vcll-lcno,Y11 11an1es i11 tl1e statl1tes t o aYoid. confu 
sion. 2 1\.nothcr cornn1on criLichnn is tl1at ga1ne laws are subject to fre
q n<.~nt ehange. 'l,l1is is, ·nnfortnna.tely, true, b11t there l1a,·o been 
11otable exceptions, s11cl1 as t11e act recently repealed in tho District 
of C0ln1nl>ia, ,Yl1ich remained in force t,vcnty-one ;rears, an<l. t11e 
I11<1ia11a a11cl Louisiana statutes of 1881 ancl 1877, respecti·rely, "l1ich 
are still in force. I-Io,YeYer, r)ern1a11cncy \Yithout eil.ectiveness is of 
little value. 

EFFORTS ..a.T lil\"lFOR:llITY IX G...uIE L.A. \VS. 

llepeate<l effort::; 11a,Te been 1nade to bring about greater unifor1nity 
in the ,-ariollS State la,,s, inclu(liJ1g tho~e r)rotecting insectiYorous 
bitc1s. T he I nter11atio11al Association for the Protectio11 of Fish :u,.d 
Ga1ne, organized in ira:y, lb75, and co1nprising representati,·es fron1 
thirty-eight States and Territories and Canada, prepared in 1877 a 
simplified code of cooperative laws for pre:se11tation to State legisla
tures, l>ut then allowecl tl1e n1att-er to drop. llct,fee11 1800 and 18DG 
half a c1oze11 conferences of State co1n111issio11s "\Yere held, but the~· 

1 Tb.is relation is exemplified by the Connecticut As,:;cciation of Farmers and 
Sportsmen for the Protection of Fish and Game, ,vhich has for its objects not only 
tlie preserYation of game and the enforcement of gan1e la,vs, but also the protec• 
tion of far1ners again5t trespassers and 1narauclers ,vho tear clo,vn fences or injure 
stock. This association has been in e.x.istence ten years. 

'.' Collins, Fifteenth Ann. Rept. Ohio Board Agr. for 18G0, pp. 3S3, 3!30, 18Gl. 
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aeco111plish<'d litll<' of pcr111at1l'llt Yalu<', although at thf' -..,u·ato~a ' 
1neeting of 1 ~Hi 110 less than thirt<'Cn ~tal<'s \\'Ct'<' represented. In th<> 
follo,, i11g yea1· thP "Ilnlluc·k ( 1ode" of c•ooperativc lc•gislation ,va:-; 
advnc•,,t<•d h.' 'i l l' ( 'harl<'s II:tlloc·k. 'l'hi~ S('he1nc> <li,i,l<'sthc• 1Tnit (rl 
~latP:-; into th1·1~<' ''<'otH'<'ssion:-;'' 1 (a 11orthc>1·11 a11cl sonth<'l'll, eo1npri::,
i11 g s1:1t(':--, respc1·tivc·ly, 11ol'th and south of latitu<l<' :lG :JU' nnd t•a:-;t 
of th(• 1ioc·ky ~[on11lai11s; and a·1,ac•ifi1·, iiH·lncli11~ thfi region \\<.::st , f 
tlH' l{ot·k.v )fo1111taiiu;), in c•aeh « eonc·<>ssion" the• la\\~ oh<' as unifor111 
ns possi l>lc>, the opc•n sea:--011s idc•n t ieal. an1l pt'ot Pet tun to b,· gi, en 
i 11s(•c·t i vo1·11t1s l,i rd-.., hu l \Yi I hlH·ld f1·01n blac·khii·1ls, bobolink:--, <'l'O'VS, 
li:t\\ l"s, O\\'l::-:, c·o1·111orants. pl·lican'-, nnd I◄:nglish spaITO\\'s. 

2 

'l'o a c1•rtai11 1•xtl'11l t h is i«ll'rt "as c•a1·1•ipd out hy P onve11tion of • 

ga111l' \\·,t1·1lp11s aud dl'lP~atPs f1•0111 :-;ix ~nr{lt\\·<•:-.tPl't -..t {ps hl•l<l at 
( 'hi<"c1go in l◄"l'l>1·11n1·), 18!JS, \\hi<·h draftp,l a bill for tl,.._. p1otec-tio11 of 
birds aud gantC' an<l H!.!.TC't'd to ur~l' its adoption hy the r,,.._pP<·tiY«'. ta1f• 

lt:"gb-.,latur«•:-. . 'J'his hill \\:ts t•n:H·tt'd l>y llli11ois in 1 !l!l. 
1\s c111 illu:-;trntion of th(• prc>srnl lack of unil'u1·11tify iu r!Hllll' Ia,,s 

and till' <l(sirahility of so1ut> sn<.:h <·xpcdi('ut as th,1t provided l,~ tl1t• 
llallo«•k ( 'od ,•, th«• al·c·o111panying diagrnn1 (fig. 3) has hl'Pll prc>parl'd, 
sho,,i11~ th<' n1011th:-; in \\hich \\·ooclet)ek (J>Jitlohela 111i1101) 1na,· h• 
killl'il in the• lTnit l•d St:dPs. It ,,·ill he uotic1.•d thRt t\\el,0 ~tatt:; 
}1a, <> 110 prot <'<·ti Ye la ,,·s 1'01· th i-.; sp(;'eiPs, sot hn t the hi rth" ean he k.il ll•d 
a1 a11y st•aso11; that \\'hi},, so111P ~tatc>::i, likl' .:'\[iehi~an ancl .Torth l),1-

kota, li111it the op<_.n :--c>asou to si:x \\P0ks, oth{'l' xtr,nd it to six 1no11th::; 
01· 11101\1 ; and that in the South \\hP1'1• tlu~ hi1tls ,,intr1· and h<·gin 1.o 
hr<•t•d c>al'l_\' alld thus tH• c-tl p,·otl't:1 ion nH>st, prolt et ive 1neasHres ar1.' 
le.1st pjfl et iYP. 'l'hl' ~tatP:-- ;11'(' ;11·1·:111!.!,('d ill t \\"tl grollp,, as sllgg<•sletl 

i 11 the ( 'odl'. 

(!a1111• la,,,, p11r1• and :-.i111pll•, ,vhPn pr11pPrly e11fol't'l'd, 111ay hl· , Pl',\' 

<•O'f•1•l i\'<', ,,::-. i:-; \\'l•ll sho\\ 11 ill t hf' i11<·1•pas1• of :•aH·h r0:--idf'Ht birds ns 
<1Hnil an<l i11trodll<.!C'<l ph c>asa nts. ltoth speei<'s at'l' OC'<·:t::--ional ly pro-
1Pt'1<-'<l by elo:,;c• st·,t:-ions ol' se\'t•ral yc>al's' clnratio11, a1Hl tht' oppn sPn
:-;<111., nre usnnlly short, that for <pudl n,·1• raging sl'arc·el~ lllt)l't' than 
t,vo 01· thl'«'<' 1111>11th:--. 'l'hl'l'l' Sl'<'HIS to lH• a gl'llPl'al in1pr1:•:-isioll th:1t 
1nigTato1·.v birds at'<' so ahnn<lant that the•~ 1·Pqllil'1.:' h•--s prott•t•tion, n11d 
}1<•)1('(' th(• opl'll s<'asons ror 1 hl'lll ,ll'O t1snall~r ltn1g<'l', t ho-.;1.• for <1 nc· l~ .... 
01·1linaril, 1><•111 1 ,. fiVl' 111011ths 01· 11101'('. 'l'he rp::,;nlt is lh•t.•tnning; \Cl'\ . ~ . 
ob, ions in tho l'('<'<'lll nutrkt'd <ll'<'l'l':t::,;c• of lhl'Sl' hirtls. It l'- intercst-
i1111· to 11ote that fort, \l'Hl'S a!.!.o thl' sntn(' llll'a \\'Hs 1nacl~ 1'<'~,u·ding· 

t, ~' ' .----, '- .... 

th«' p ,..._sengPr pigPon, no\\ prnetieall,\ l'\.l<'l'1ninntl'll. In a lli~c•u~sinn 
or th<' ()hio la\\ of ISu l it ,,as i-;aid tho bird nPe<lc'<l 110 prolt'elio11. 

1 ·' \Ve c·ill it ·concession,' lircanse it is l>ascd on c1nnpro1uise nn<l re<:ipr0e1ty ... _ 

I I \LI()( IL 
·1 .\<l1lress beforo tho 'ational <Jan1t'. I~1rt1, u,nd Fi:--h ProtectiYt' .\ssocintion, 18D7 

(sc>o \\. esteru Field nncl Strcnu1,.l, pp. 2:3~ ~3J, 18!1,). 

• 

• 
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The passenger pigeon needs no prota:;tion . \Von<ler ful1y proli fic , 11av ing t he 
vast forests of the North as i ts lreec1ing grounds , traveling h u ndreds of miles 111 

NORTHERN ST.\TEs. JAN. FEB. MAR. APR. MAY JUNE JULY AU G. SEPT OCT. NOV. DEC. 

::'IIain c ---·---····- __ 

N PW IIan1pshirc. _ .... 1---t--+--+---i---t--+--+----trr:H.;.<¥,4444•½-½'½l~'h-:,-:l 

Ycrmont 

:::'ilassa<:11usetts .. _. _ 

Rhode Island 

C Junec:tkut 
X Pw· York _____ _ 

Xcw Jer,,ey .... 

Pennsy l va?1!a 

De la ware . __ . _ .. __ .... F£.:.U:.LfLLLL~c..£.u:...¥--'-'-'~c.L,/,'..L..::...::;...LL..LL..+,-<,-',-..::..;r----"-"--j;,½'r"%<~,4<;14",½-.44-~ 

)Iary Jan d 1 • • • - ••• _. f='T""-+--+--+----+--+--~~4-::lh..,...,.-,J,,-~Y:.,.~4.½"7-

Dist!'iet of Cohnn 1 ,ia 
,c- . • • I , 1rguna ....... ___ _ 

\Yest Yi q~in :a _ .. - _ .. b,-;-77:r,l---+--+---f--+--v,'1"7'➔7"7.Wn':~~'o/'7':.t".7'77'Wl7-::,..,.-;'7li.-:r,,'7'77 
J{:cntncky. ____ _ 

Ohio-------·-· 

::\l ichigan 

Indiana 

Illinoi,; _ 

\Vi'<eonsiu . _ 

:i\Iinnesot.\ 

I, wa 

;\[issonri ....... . 

Kan'ia.'> 

Nebraska 

South D,tkotn. 

Xorth Dakota ----- • 

/ 
X ort h Carolina. - ..... ~77:~77'.~~7 -77fL'-'-'4:.L.<..L...Lf-....L."-'-'r"::...L.L.f.:....:..~4<:LL'.L.:.t.L ........ ~1.;..:..::4-!4_;~~ 
Sou t 11 Carolina. _ . _. _. !;'7'.77.7%77'.;>:"';1',~';7",b-r;:"?j;777,':;vTT~r-7/.-f77'~n-,✓,::77t,-.""'7-rl++-..:r,,%'?"7'½4 

/ 
Georgia .. _ ... _ .... _ .. tn½-'.nn-'.'~-½½..:....:.F':"'.:7;'-;i77r**~r.""'-"7, ':i4'7':'-'4;.¥,+-,4'7h"4----!:...,,.,..,..,.4 .«,~ 
Florida . _ _ _ _ _ _ _ _ _ .... Wm,;t,75-½'.r~~<..L...., ...... -fL.:..:........q.:...:..:~+:...;..,:~.:.....c.L.-l'--~~:........4.:.....,,...;..:½".,.:.L.~ 
Al b '/ <f),'/ / a ama ••.••• __ •. 177.~7,1;>75~1-7'77:77:p✓,rr;7b7777-,1_:r77,rr,b-:,--r,..,.f7"",r+,...,..,"?"".i,,......77,..,.i.........;_~n":"'7'""l 

%/ ½/ I'// 11Iississippi . . . . . __ . 7'777"~ -~ • ..,..:,.~.,..:....,...,...4'1 

L ou bi an a ...... _ ...... r7~771;~~1?½½½'.~~½½%¼~b-_;~4t...,.:..77~~~:t:44::~~~4s4-?4 
T exas __ ... _. __ ... . . _. 17'.75-'.~,5,L7 ~-;,47,½,; .-v~, j, ;~½½-'$*:>7:15?~4-f½7"-"~~~~½~~~~~~ 
Arkansas . . . . . . . __ .. WWnc~½-1"7½~W,~"'7f½½%'~/';~:i½½44½-~M~~~~'A~~:¢L..:;.~ 

Tennessee 
1

• _ • ••• _ ••• f70:?7i~~%»½~~~;,;.;4f-:7f:77,~~~~0~~~~~«,~~~~~~ 
Oklahoma _ _ _ _ 

FIG. :J.-Diag1·a1n illustrating lark of uniformity in -;aruc laws, as Shown hy laws protl!ctin•~ 
woodcock (Philolu.:la mino,.) in for, e in lo!J:J: The unshaucd area shows the months when woocl
cock a r e p r otected; the shaded area. the 01wn Sl'asous when shooting- is permitted uy l:nv. 

sear ch of food , it is h er e to-day and else,vher o to-morr o,v, and no ordinar y destru c
t ion can lessen them, or be missed f rom t he u1yriads tha t are yearly produced. 

1L ocal r egu lations iu some cou nties proviuo a different season fru1n that fixed l1y State law. 



2 G )L\H.HOOh. np l'IIL l LP\H'l~lLNl' 01' .\GHICt:t ... TVHl~. 

'fh sn p to> 111 the pig on. v;1ll t kP ca of i lf, n; cl 1t yearly 
rnunl C' s cnn not 1 1nn1 nnlly lC' 8 nc l by th nu. Th "' 1 g s clo not, 
p rh1q>~, 11 ·,d "l ue1ul p1 t. ct1on. t.hotl'rh 1f u1 y l n 1 h 1 t1ll IH" r b1 ding 11ue 

tlH y honlu be r n1 d. 
'I hl' l'hi,f' t'HUHls of the• dlCl'l',ls(• il1 gan1c- l>il'd!-1 a1c ~prinJ shooting. 

eol<l-storal-{~traflic·, ancl ,ti< (duri11~the {'Jo P stn on) of hil·dsiu1port · l 
f1·01u othl'l' ~tnil'. <)f late \t..1rs nt1Pntion 11a 1, · 11 <lir<:etC'cl to",1rd 

• 

tht 1nnrh.elsasthC'ehhffaetoringunl' llstrueli{HJ,and in orl 1· 1 
11rc, <•nt nn<luC' 5}aHhht r, the t1"1nic- in gninc hash lll 1 tric.:t •d n101 
·l ,s •l). , inc th0 <•onstitntionnlit) of nonc>xpo1 l.1"s ,va::, c· t .. h-
li h •1l 1,) thl Snpr( int.: < 'ourl in l UG, nonc•xpc rt elnn C'~ ha,~ h n 
quit•• (lllt'.dl) i11l·orp<n,1tPll in ga1ne la\\s, nnd thC' ~hipnit.:ni of< IBl' 

lro1non<: St.tt 10.1nothtrisno" r tril'tl'dorprohil>itecli111no1·('th1n 
ha l r 1 hc· s a1 l •s. , u I> i rt1111""> cold- t oragl' roo1ns to in pPct ion h,is 1, u 
: d, o ·at cl aHll l.1\\:-. liu1i 1ng thP q11antil} of gain· that 1u,1y b<" kill •d 
111 ,l d l.\ or a st 11..;011 \\c I'l' l'll,1t•t l by Jo,,,t, :\Ji111H_•sotn, and]> 111 , l
' ni I in I 7, .-u1d ( < lor,ulo in 1 ,l . I,illiug gnn1c• for ,all ,,a:s pro
I h d h, la" in ']\111H. s~•p in I ., nnd in I \\H n1tl J'>tnn ,1 · in • 

i11 I 17. 11 h.u, 1 ,en hC'<'ll su:.,g-Cl 1 cl th.tl th1.: nl · of ~llll sh u1d b· 
p1< hi JJl d nt all :,; a~ons. 'I his sughcsti n1, a<l,ol, lld in l . I, 
sl' JI!'\ t l hH\t' n11l ,,ith sonic~ f,l 01·, for il \\:s illl'Ol'Jlll",lttd int 1 

J.1\\ of l,.111sns nnd \ Pl'll 0111 t\\O or thl'l''' '\(,ll:s a 6o, nntl has l n 

t,tl, 11 lip l>.) i be Le.ibuc• of \11L•1·ie.1n, port 1111 n. 
'J h( n cc• sit) for l'<'t-"Jl I ic•Li ng 1 h<.• lisl of ga llll' bird~ is st ill, er) u t\.,1.: n 

in ('l'rtain, tat•,. In tht> n1iu l .. C'ls < f ~l'" ( •rh ,tn e, <:'rythiub that h, 
ftath ·1s sPen1H to bP r•gardl•11 as lC'giti1n.tt0 ~a1n<:-.. In so1ne ~• LP 
l'Ol,ins, Oi k11 , 111C'ndo\\l.1rl"s, Hllt.l l'(C'dhil'cl"' u1c i1npo1·t·1nt it1.111-.. of 
µ-,1n11•, and in lnlif'or11in, \\h(l'l' t1Ul' rc>l'dl ird::s do not t.:x.ist, 1 > lt-.:s 
1hn11 n dozc•n spPC'i s of nati,o spar1·n\\s and Ji11C'h('8, 1nnsqnl'1·1di1 ~ 
undt•r thC' na111P of r eduii·lls, ha,c hoP11 idt•ntifiec.l in 1ht.• 1nark1.:b;; o· 
S t11 l'1·n11<·hH·o. 'l'hi::; ,]ifli<"ult) is 111 t 1,., the ".\l•l for the prol,<~t•tioll 
of hird ,'' J,ro11os d (,trl) in 18 6 by a eo11111iitil'' of' 1he \1n0riean 
()l'nithologists' lTnion, \\hil·h li1nit::-, gatno birtl;-; Lo th .i:\natida·
:,;,,,111!-., ge<:HO, an l duek-..; l'allid~t• 1.1ib,, <•oots, aud :.,:dlinnlt•,; l.,i111i
c·ola• plo, <•J'H, :-;nipc•, ,, oo<leoc·k, sa11clpipt•1·:-., and <'llrlo,,; null <~al
li11n1 t11l'l"P)., grou:,;1', phpas:1111~, and lluail. ~pl'{'iPs Hot. i11cl11dl'll iu 
I lt<.'sl' fo11r g1011ps n1·e prul<'l'll'd at all seasous, but pro, h,io11 i:s u1nde 
fol' ('Olleeting spC'(•in1C'llS for st'it111ifi<· purpo cs. 'l'his act \\·as lH'tlC' 
1ic·ally a<loptl<l l>.Y N1J\\' \,..ork in 18Su, by Indiana in 1sn1, n:n<l hy 
Illiuuis in 1800. \Vith itR f•xaet d<.•linitiou or gtllll' llir<ls nutl its pro

t1•<·tio11 or all other sp t•i<·s, it does :t\\:t) ";th thodil11eultil'S ntt0nda11t 
'I 1· . I l t. ' '' '' . t · '' 11)11111 1 t(• t'l1 Ol'<'<'llH'lll ol H\\S }ll'O l'l' lllg' ';::.Ollg' 01' lllSPl' l\'Ol'O\l~ 

l1i1·ds nnd 111>, i.tll•s the 11P<'Pssit.) for ::-.p<•t•ial a<·ls 1>roter1i11g :-;p<'cio~ 
th,1t do 1101 p1·opc1·l.) <'<'1110 \\'ithi11 l'ithP1' of' th0:;;P µ;r<lHps. l1'lorida and 

1 <'olhns, li'ift1011th ~nn. Hlpt. <)hio Uonr,l .1.\gr. f 1r 1~r.o, p. ~:i-;7, l~Gl. 

(;cl 1· /1. St tln of ( '011111 ct IC'llt, 1(11 U. f;, ii l !l. 

U'ureHI a1Hl Stroa111, ~·1,11, 1'· S!l. 
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rrcxas ha \·e spccic1l acts prohibiting the killing of "birds of l)lu1ne," 
!5Hch as l1<>rons, egret:s, aH<l ibises; l\Iaine, one l)rohibiting the lrilling 
of terns; 1'Iar}·land, 1\Iiehigan, Oregon, Utal1, a,11tl \.,..irginia l)l'Otcct 
gn ll~; soYcral Statc-s, notallly 1\.laln1u1a, Iilinoi-;, Pennsyl Yania, antl 
Ctah, ha.Ye l>egu11 to 1>rotect birds of l)l'C}r, a11{l a majority· of St:1t0s 
no\\' protect "insectiYorou<:> '' birds. Tl1e 11nifor1n adoption of the 
proposetl act "·ould greatI:r si:nplif;· legislation. 

PFOSPEC, T .FOn. E::-;FORCE~IEXT OF GA.:ME L.\. ,v-s. 

,,rith tl1e l)rcs<>nt '"idespread i11terest i11 birds, thero i e,·cr)· reason 
to l1opE' that in future la,Ys "'ill 11ot be allo,Yed to 1)econ1e dead letters. 
I?is11 and game con1n1is5ion ... , sports1nc11's associations, ~\11dl1bo11 socie
ties, far1ners, a11cl tl1e general public are all interested ir1 the cause 
of bir<l 1n·otcction. 1 In J a.nuary, J 808, tl1c L"agt1c of .L\.n1erican Sport~-
1nen "·a~ organized for tl1e special purpose of e11forci11g game 1a,Ys and 

'proteeting song and insectivorot1s birds. rr11is associatio11, whicl1 is 
eo1np Jsecl of reprc.::;entatiYe sports111en in all parts of t11e Unitc{l 
State--;, ad yocates the propagation of ga1ne a11d tl1e cna.ct1uent of ln.,vs 
li<'ensing guns, lin1iting tl1e killing of ga1ne, and prohibiting t.he sale 
of ga111e at all se;asou5. 2 

IXTROD"GCTlOX Oli' FOHEI<-.X BIRDS. 

::\lnc-11 interest has been 1nanifestr<l in in1porting s011g birds and 
ga111P l1irds fro1u other lands to sup1)lc1ne11t tl1c list of native specie>::; 
or rep la co those "·l1icl1 are ra.r)idl)? decreasing. Neither expense 11or 
failure preYents tl1c frequent repetition of sucl1 experiments, altl1ough 
scarcely l1alf a dozen of the tl1irt)T or forty introdl1cecl species haYc 
rr1all)T bcco111e aeclirnatecl i11 tho United States. Besides tho English 
sparro"· antl tl1e El1ropea11 tree sparrow, a score or more Jciud::i of song 
1)irlls and ten or t\\'elvG of gan10 birds ha,·o been imported at ,·arious 
tiines. 

The in trod uctio11 of tl1e Eng1is11 sparro,v ( Passe,· cloniesticus) is one 
of 1.he n1ost fan1iliar examples of accli1natization. llrougl1t o,·er to 
the l:"nited St.ates i11 1S50, tl1c bircl developed sucl1 n. 1nal"\?elous auility 
to adapt its,-:.1:( to 11c,v s111Tou1Hlings and increased so rapidl:r tl1at hy 
1870 it l1arl gained a foothold in t,venty States a11d the Di::;trict of 
C.:olu1nbia, as ,,ell as in t,vo l)ro,·inces of Canada. At the present 
tin1e it i8 found in every State ancl Territor)T except Alaska, .t:\.rizona, 
.:\lontaua, X evada, and N" e,v l\Icxico. It is kno,Y11 every,Yhere a8 a. 
gTcat pest, antl Illinois, J\Iicl1igan, Ohio, ancl Utah aro now offering 
bon 11 t iPs for its destruct.ion. 3 rrlle closely relate cl European trPe 

1 For list of State officials and a~~ociations concerned "·ith the p1·otcction of 
birJs un<l ga1ue, see .l\.ppendix. 

Recreation, "\'"III, p. 233, lSUS. 
".\. full accon1 t of the habits nnd di:;tribntion of the English spurro\Y 1nay be 

found in Bulletin :N"o. 1, Division of Ornithology and ~Iammalo~y. 18E>O; sc·e also 
the Yearbook of tha Department of .\.griculture for 1898, pp. !>S-101. 
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I'1G. 1.-l'or<' 11·1tio 1al p •rk-..: I nnd 2, Y<>llo,, s 0110 Park 'I irnbe> · I n1 ct Hcser, e, 
\Yyon1111~, I;?:, H 41 a1·ru,; :I, \Yhtt<• Hi\ <'l' J'lall'l\11 '1'1mht r Lan<l Ht>ser,·t!, l'olorado. 1.111s • "'O 
ncr<'s, 4 nu<l: i. P<' o:, H1,·.-.r r,ore~t He-.\;'r,·1.•, Nt>\\" l\1Px1co. •I ,l.OtO a•'l'l"': 5 nnd ti, 1'1kes P<:>t>k 
'N111b 1· Lnnd I{, r,o. ('olorado, 181,:,.o a,·n·s, 'i, Bull r.uu 'l'it11l er Land Rescr,e, Ongon, 
I l"!,t so a<TP&" 8, Plu111 Cr<'ek 'f11noor Lund He er, e, Co ora1lo. 1:u.:m nt'r<',.;: !!, South Platte 
I or,•st Rt ser, e, c olora<lo, Qi!l,:ilO ncrt•s: JO, 8an Unbriel 'I'11111Jl't' Lantl Re~cr, c, Ca 1for11in, 
fii~, .,·!CJ ll''l'l''-: 11 Batth•111e11t l\[esa Forr•st Hl'"<'rve, f'olorndo, e.'i" ~411 ncrps; I'!, Afogunk For<•st 
and I 1:sh-('ulture He<-, r, , •. Alaska. -10:1 hi\, a•·r1.•s: 1:1, Sh•rr.~ I'orest R •serv1•, 'alitor11in, 4,(ltlli,1100 
acre:;: Ji, <lrand <'1u1, 011 ForPst Rc>"erve, Arizonn, 1,"il,,';:!O :urc<;: lti, S 111 B ,•.-111nlin'l Fon•,t 
He<.,•JT(', < '11hfor111,l ,a7 :!NJ n•'l't'<;: Ii nn<I 411, Trabu1·0 ( 'nu yon Forc>st RP,crve. < 'alifornia, 
10!111;?0 ll<'!'Ps: It!, < 'a,;, ndP Haug<• l'ore"t lh ser,·1\ 11r.-.go11, 4,4"!.bO(l aer<>,; l!J, _\5b)and 1-'ore,.;t 
He er\ t,, < )I egon, hi,, ~J fl('l't'.s: 20, 8tn1115l 111s ForElst R"sl'r,·e, ('111 ifornia, t VJ.:.'00 ncrcs; !!I, ~11. n 
,hwin to For<'sl Ri:' <'Ive,< 'alifor111a , :Ji t&l acres;'!'', Bitter Hoot Fore-.t Re ... cr,·e, I,lahoa11d )Ion· 
tau a, l ,147 200 ncrc,-: ~1. Pri,•st H1v1 r l• orPi:it nesc•r,· ... Idnho ancl \Vn,h1ngt,,11, &Hi, l:!ll a,·rc>s: 
2-1 ntH1 :l\l, Bla1·k 1T11l, l'orPst H,•<-Prvt•, South D,ikota. l ·?11.•~ 1 a,-r1•s; '!i, Uintah Forest Re.;er,·e, 
Gtnh. t-7i r,•~, a<'n -.: 2h, \\ a<;}1111g-ton F, 1·est Reser\',·, \Vai-ldngton, :i,;,!14,~IO acrPs; :!i, Oh·111pil' 
Fm·<'st Reser, o, \\'a<,Jnnl,!t 11, :! 188,"0 I ncr<',.;: a. '!s. and 11. :\Ionnt Rainier Forest Reserve, 
\\""a-.hini:tou, 2.11~;.·,~1 fl<'rcs: ::! 1, B1~ I lorn l'ore-.t H\}st•l'\"t• \\""yo1111ng-1 1,lti',t~O a<"res· :-io. Tt>ton 
Fo1•pst, l:cser\'e, \Vyo111i11g, ).;.,!!I I Ill acre : :ll, Fl 1tltl'nil l'or,·-t HcserYc. )fontana 1 3,:_! 400~tr<."-: 
:~2 I ewi,; and l 'lark<' F'(w1•st Hesl•r,·e. ::.\lo11t11nn, :!,:121;,1), 1 a,·res; ,,;:; an<l ,Iii, l'nH .Mount.a1n nu<l 
7,n, :i Lak,• l~or<'sl R, l'l'\ ,. <'alifornin. l,Gl 1,;>!I! ncn•s; :u nn1l 17, l'res,•ott Fores Rt er,·e, Ari• 
z ., 4:?3,li80 at·res; :;, ::-;•lit F1'"u1<·1se,) )lonntai11s l•'"r,·st Hcsnrvc,;, ,\nzoua, !l,.1 :iuO fl<'l'e": :~. 
1.sl.u·k :\Jesn Fol'l'St ](C'!Wl'\'I', .Arizona l f''i~ &,II l\l'l'l''-': 41. Fi L I ak,i Forest H ,•,-pl'Y, Ctnh, 
li;,-.w acres: 4:!, Oullati11 I ·or,•st HesC'r, es, l\[011tan,1, 40,:l!<)n('n :,: 1:1, U 1la l{h·l•t· Porei:it He et·\'c, 
Nc•w :i\lP:d,·n, ::,:l:!7,0111 nct·l's: Ii, J,ako 'l' •hoe Fo•·e-.t R,•i;er,t•, <'alif1,rnin 13G.3:t>neres · 11, "· ta 
Y11t•z J'orC'st HeSL'I' \'<' , <'aliforn1n 11\1 ll I acre._ 'l'otal, Hi,!Js,l,lllitl a<'l'<'S Tlw 11u1nbc•r-. on tho 
1nup l'l'I n1· to prrn•lmnat1011s crcat111i; or wodifying rcscrv<'s; Lenee, ::-omc of thu re~l.!l'\'l'" hu ,·e 
more than ouc nu1u!J1.?r. 

• 
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FIG 1 .-T YPICAL FOREST IN STANISLAUS FOREST RESERVE, CALIFORNIA. PREVAILING 
SPECIES JEFFREY PINE, WITH A FEW WHITE FIR AND INCENSE CEDAR. 

FIG. 2. ·GENERAL FOREST VIEW IN STANISLAUS FOREST RESERVE, CALIFORNIA OPEN 
FOREST OF YELLOW PINE, MIXED WITH WHITE FIR, SUGAR P INE, AND INCENSE 

CEDAR. 
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rc•sf'l'V<'S. 'fhe area of all the reser,e<:, e<;tablif::>11ed by l1iu1 up to .Janu
ary 1, l!JOO, i G,70S,-t~5 acrP:-.;. 

'rile \\'01·k of the eon1111ittce of the Xatio11al ... .\eaden1y of Sei<'nces, 
"·liilc it failed of 1nuel1 thn.t it 1nigl1t ha,·e aecon1pli lied, ne,·0rtheles-:, 
,vas th<· :-;pring fro1n ,vhich tihe present aeti,·ity in forest 1natters "as 
dt•rivetl. 'fht• J)roclan1ation of the rescr,·es \Yl1icl1 it reconunen<le<l 
drC",Y ih 1~ attention of the co11ntry as 11othi11g el~e had eYer done to 
the que:-;tion of fo1·c,str~r. \~igorons t1isc11s::,ion of forest 1nalter:-, l>r the 
p11lJlic press l<><l to a ,viclespreacl interest, and tl1at in turn to a kee11 
appl'eeiat ion of the ,alue of forests in the econo1ny of each ::,tate, and 
to a ,villingnP::;s to take 1neasures to protect tl1e1n. It n1ay fairly be 
:t"i!,U111e<l that, as one of the re::,Hlt'5 of this a"a1{cned jntcrest, tl1e 
poliey of 1naking (-¾0Yernn1ent forest reser,·es is 110,Y established 
b 0 yun<l the reae11 of fl1rther c1ucstion. (Pl. IX.) 

A.D:\II'\I:-,TRATIOX OF THE XATIOXA.L FORE:-,r ,,·oRK. 

<>nP of the eonsequences of the eontroyersy "hicl1 ended in the 
r<>tC"n tion of i he rcser,·t·s \Yas the di ,·isio11 of tl1c responsibility for 
tl1<•111 l>Pt\\'<•<·n 1,vo bureaus of the Dcpartn1cnt of ll1c Interior, and the 
<·ons<'qnellt s<'pal'ation of tl1e forest "·ork of the G0Yern1nent i11to 
thrc>P u111·Plate<l part::4. .1\s tl1e 1uatter no"· i;ta11(ls, the General Land 
< )tli<·l' i~ <' harged "it h the ad1n inistration and protection of the reserves, 
tht· {Tnit<'d 8tat05 (}eological ~nrYe:r 1napc; an<.1 describes the111, and 
1 h<' I >ivisio11 of I~'orP'StI y of the l)epartment of ... \gric11lture, in \YhiC'll 
ar,, all the trainl'<l foresters in t11e Governn1ent ~erYice, has no rela
tion ,vhatever to this n1ost in1portant branch of the Gover11n1ent's 
1'01'Pst " ·01·k, <'Xf'<'pl a~ the officerb of the Dcpartn1e11t of the Interior 
111ay iuf'id<1 ntally apply for asc:;ista11cc or acl vice. The connection of 
the l~nite<l States Geological Sl1ryey ,,itl1 the forest reserYes is 
oll\·ionsly a tc1nporary one, ,vhicl1 \\'ill cease \Yl1en t11e \\'Orl{ of 1nap
ping aud des<·ription is at a11 end; l)ut t11e ro111plcte f->Cparation bet,Yeen 
the ac\1ninistration of the rescrYes in the Gen<:'ral I,ancl Office and 
th<' forr•c of trained forester~ specially equipped for that purpose in 
1!11• l)i, i--ion of l?orestr.Y c.:on~titutes "·hat is perhap::, the 1nost sl•rious 
<ll'l'<'<'l iu the presPnt orga11ization of t11e federal forest ,York. 

'l'hc> lorec l'Inployecl for 1 he care a11d proteetion of the forest rcser\'es 
u1Hlel' the (~eneral Land Office consists of D superintendent~. 30 snpt'l'
\'1~01·:--, a11<l a nun1bcr of fol'e~t rangerc;, \\"hicl1 in sun1n1cr attains :3,50, 
hut "·hi<:h varit•s ,Yitl1 the seasons and th~ clanger fro1n fire. l"> i otee
tion against fire, the fore1nost ene1ny of forcst-s in .\.1neriea, is the 
111 0 ::-.1 p1·cs~ing and i1nportant <luty ,Y11ich <lc,~olYes upon thi~ f1H'(' <' . 

'I'he la\\· of .June 4, lS~J',, fro1n " 'hieh the Secret·1ry of the In1<'l'io1· 
de1·i\'e~ hi., po,Yers c.-onC'erning the ref<e1·, ef<, c-onfei--:, upon hiin, an<1 
throug-h hint upon the C01n1nis~ion0.!' of the ({pnf'ral I,an<l ()fli<.:t' , <' \ 'e1·y 
11<•(·essa1·y authority and po\\'Cr for their 1nanag<>111t>nt h.r "hatl•,·er 
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n1ethods lie u1ay dee111 best. I,eg·ally there i:s no o1Jslaclc to tl1e intro
duction of the 1uosi l)ractieal au<l ap1n·oyed ,va.} s of handling fore:,t 
lands. 

1'.\TION.-\.L PAHKS. 

,,~hilc the 11atio11al lJarks. speaking· stric·tlj·, do not at llrc>s<:>nt form 
a pa rt of the forest S) ~ten1 -of the l ... nite(l tate::,, still, sin<:e one of 
their llri1nc objects i:s the protection of the forests\\ itl1in their hound
aries, th~y fall uatu1 ,dl.r ,vithi11 the sphere of the present paper. 
'l'hey differ fro1n fore~t, rt st•rvc•s chiefly in the faC't that no lu1nheri11g 
can be carriPd on \Yit hin thP.111, that the n1ining la ,Y.s, e.x<;ept in the 
case of the ::)Iount l{ainier Xational J>ark, <lo not apply to thcin, that 
t11eir ga1ne a11ilnals are full) ... !)l'Otected, and that they are under the 
care of tl1c troops of the J{0gnlar 1'\r1n.r, assigned to that dut}· by tho 
Secr0tar~· of \\ al', but under 1h(' orders, for that pu1·pose, of the Secre
tary ot' the Interior, and rt1porti11g- to ltin1. 

'"J'he best 1~110,vn and the largPst of the national Jlarks is the Yel
lo,Ystone, ,,·itl1 an area of :!, 1-12.720 aeres, loeatC'<l in '\'3,01ning, ,vith 
sn1,dl portion<:> i11 l\Iontana nnd Idaho 'fhc others al'c the 1:~ osen1ite 
Natio11al Park. (Ou7,GSO acres), the Sequoia Xational J>nrk: (lul,:?~O 
acrC's), and tl1c General (}rant X,1tional I>ark (2,5u0 acres), all in Cali
fornia, and tl10 l\lot111t Rainier ..1.Tational Parle (207,3G0 acres) 1n 
,,. a':Shington. 

l'l{l \'A.TE FORESTRY. 

'l'ho dovelo1)111ent of J)l'aC;tical fores1 ry in the lruitcd ~tates l1a-; pro
ccec.lt>d t111til recently along three l)l'ineiJlal lines-pri, ate, State, and 
national. (ontra1·5· 1o the general rnle in ot11er countries, l)ractiC'al 
forestry here bega11 fir~t on private land<:; and ,vl1oll) ,vithout relation 
to go,·ernn1cntal action. .i\part fro1n the atten1pts of lu1nbern1en in 
the ~:astern spruce regions, n1auy of "l1ich ,Y01e successful, to cut 
their timber so ~ts to get a second crop, the fir:st instance of S)·ste1uatic 
forest 111anage1uenL in the l J11itecl State-.; occurred on the land of ~I r. 
(}eorge '\V. \r anclerbilL at Bilt1nore, N. (1., beginning in 18fl:!. (I>l. 
X.) I1'rom thctt ti1ne, although tho ,York: at Diltn1ore still con tin ue<l 
steadily a11cl succes~fully, llntil the n1idcllo of 1809 the a1)plicatiou of 
forestry to large 1>rivate trac-tc;, 1nade little progl'ess. Rince then, l1nder 
the in11>etus of an offer of ad, ice a11d assistance fron1 the l)i,,ision of 
Ii'orcstrJ', pri, ate o,vners ha, e (a ken the 111attcr under ad, isc1ne11t in 
considerable nnn1bers, and practical ,vorlc l1as already been nuder 
,va,y, at tho 1>rescnt ,rTiting, 011 consicle1·able area. for n1orc than a 
year. On .January 1, lDOO, the total area for the 111anag·c111cnt of ,vhich 
assistance hacl been as]{ed of tl1e Division of I•'orestry ,vas 111ore than 
~,000,000 acres. Lnn1ber con1panics and forest-o" ning associations 
as ,voll as inclivi<luals are directing their attention ,,ith increa sing 
seriousness an<l freq ncllc)r to,vard. i)ractical forestr)r. 

.. 
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,,Thile priYate forestry l1a':i tl1us been 1nak:i11g 11otc"·orthy and rap
itll~T a<·e0lerating· progress in the rece11t l)ast, practical fore5try on 
(;oy(">r1unent land during the san1e period l1as not adYanccd bero11cl 
th<' in('ipic·11t stages of forest l)rotcction. Xor arc any of the States 
111orp a<l Yanc-Pd. 

STA.TE FORE.;;TRY. 

I>rac-tirnl forestry l1a::, not yet been i11troclucecl 011 any State forest 
lallcl, and eYen X e,Y ly ork:, "·hirl1 o\\·11s about 1,250,000 acres i11 tl1e 
... \dirouclack a11<11he ( 1atsk:ill n1ountnins, has not ;yet progres:secl beyond 
the stage of sin1ple protection. 'l,o l1aYe reached thi~, ho"·eycr, is a long 
striclP in acl Yance. 'fhc constitn tiou of X e-n-· York forbids the c11t ting, 
destl'nction, or ren10Yal of an}T tree on the '· forest prcserYe," as the 
lan<ls (1<.>finitPly assig11ecl to forest USPS held hy the State are collect
i ,·c-ly eallccl, a pr0Yi:sio11 "·l1ich is q11ite as effecti,·ely opposed to prac
t ieal forc-str~ as it is to forest destruction, and ,Yhich n1ust be regarded 
as pnrPly tcn1porary in character. 'fhe forests of tl1e State, as ,Yell 
a~ it:s salt-\,aicr and fres11-,Yater fisheries a11<.1 its gan1e aniu1als a11cl 
birch.;, are under tl1e care of a con1111issio11 of flsl1eries, ga1ne, and for
c•st:s appoiutc·l by the goY0r11or, ha Ying llnder it a superintendent and 
a eo1·vs of Sl ho1·di11ates in t11e ,,·oods. 'l'l1e sincere interest of the 
IH'ople of X o" 1 ork. in the forest preseryc is indicated by tl1e recent 
appropriation and expenditure of ~.n ,800,000 to increase il1c area of 
1 h0 pr<'servc- by purchase. 

In J>enns\ lvania tl1e acqui~ition of ,Yild lands l>y the State for for-
0:st n~<·s h,ls he<.'.orne an establisl1ed l)olicy, and bids fair to result in 
th0 c·ontrol and 1nanageme11t of an area not greatly inferior to the 
fore~t presc-r,·n of Xe,Y 1,,..ork.; ancl I>cnnsylYania ]1as 110 legal bar to 
pru<·lica1 fo1 estry. .:\I ichigan l1as recently tak:en steps i11 the san1O 
<1ir('etiou, and S(:\\ eral oilier States ha Ye tak:e11 or seen1 about to tak:e 
si·uilar action. It nia)· be saicl of the forested Htates in general that 
1ntblic sentin1cnt i:-; 1110Ying rapidly to,,ard a satisfactory treat1nent 
of 1 he question of Stnte forest lands. 

]'he f ollo,Ying is a list of States ,Yhich exercise control of fore-st 
1natters, witl1 the respectiYe autl1orities throug11 ,,hicl1 sucl1 control 
1s ('Xerci:secl in cac11: 

CALIFORXL\..-UniYersity of California. A State board of forestry "·as created in 
18S5, but was abolished in 1892, its experimental groves passing under the 
presl n t control. 

CoLORADO.-Fie;h and game connnissioner. A co1nmi~sioner of forests ,vas created 
in 1885. This office lastet1 for six years. Appropriations never u1ore than 
s~,ooo. 

l{AXS.l.S.-Stute forest cc mmisi::.ioner since 1SS7. 

~IAIXE.-State auditor, ex officio forest com111issioner. since 1891. This officer, 
though greatiy restricted by the smallness of his annual appropriation of :-;:400, 
exerts huportant influence through his published re1iorts and Ly his adminis
trative work in carrying into effect the excellent fire la,v of the Slate. 
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}.1 \SS.\.CHGC.,BTTS.-The St 1te l:oard of agricnltnre, which acts also as a bourd of 

forestry. 
M1cn1G.\N.-Peru1anent co1nU11ssion of thr ,e 11,eu1bers. serving "·ithout 1n1,, 1,ut 

receivin; tra\'eling ,ind other official expenses. was created 1n 1899. 

111'\~ESOTA -State forestry hoard. createcl ltm9, cooperating with to\vu and cou11ty 

boards, and cousistin~ of nine 111en1 bers. 
NL\\' }I \:\IPSHIRE.-Forest co1nn1ission. established in 18!'1:3. This is the out ·0111e 

of t,Yo pre!hninary co1n1nissions of investigation, the first of \\'lnch "·as 
appointed in 18S5 and lastecl four years, and the second, appointed in 18'-!). 
laste,l t~•o years. It consi-;ts of the State goYernor, ex officio, anll four othe-r 

111 eu1 ber:,.. 
Nr,Y JERSEY.-St·tte geologist. No i:1depe11dent forest officer. 

NI'" YoRK.-Fishc>ries, game, a111l forest co1n1nission. There have been thrte 
co1nnnss1ons. The fir::;t ,vas created in 18::;3, and ,vas kno,vu as the '·State 
forest con11n1ssion. ·• It was remo,1e1e<1 in 1803. the number of its n1emllers 
being in -reased fro1n tl.ree to tiYe. In 11'9-3 the forest con1ruiss1011 and the 
fish aucl game con1mission "ere con~oLdatecl under the present tit'e. 

NoRTII C.\ROLI:\A.-State geologica) snrYey. No indc>pendeut forest offict.,r. 

NoRTll D.\KOT,\.-Superinteurlent of irrigation a11d forestry since 18!)1. 

Onro.-State forestry l>urean "·as created in 1883. 

PEXX~YLY \XIA.-Co1nruiss:011er of foTestry, appointPcl 111 lS'l:1. 
of the State c1epartnl('Ilt of agriculture in 18!);j a ch ·is1on of 
Yided for, of ,vhich the forest con11niss1oncr l>ecan_e chief. 

l'OREST-FIRE LEGISLATIOX. 

On the <.:reation 
forestry ,vas 1,ro-

• 

'rh<' 1Pgislation PnattP<l 1)y the , arious f;tate:-; \Yith thP object of 
11rp,·pnti11g cla1nnge f1·01n forP:st firl's i..,, on th<> \\·hole_', of a Y<:'t'Y sati..,
fal'torY charaetPl'. 'l'l1c 111ain diffil'11lt Y lic>s in the nn" illing·nes, or 

' ' ~ 
inahility of thP authorities in the Yarious ~tates to enfor<'e th<> h-i.,,s 

• 
a<, thc·y "'ta11<l. I,egi ... lation is in 1110:-..t casp-; in a<l, anec of pnhlie 
opinion, hut the ln1t<'r i-, 1naking , <-'1')' rar)icl progr<-'"'-· .,_\111ong th<' 
hc•st fo1·e:st-fi1•c_• la,'"~ are thosl' of l\Iain<:', Xe,Y IIa1npshirt', .:\linne:-ota, 

NP\\ York, I>ennsylYania, an<l \\'"istonsin. 
'rhe 1n·ovisio11:s oft he X ('\Y \rork: la \Y <lir<·(·t th<> appoint 1uent h) the 

fi,hPries, gan1e, and f 01•p-;t cou11ni..,._,ion of a firc_,,\·arcl<'n in eael1 to,Yn 111 
the c·ounLi<>s co1nprising the fol'P8t prl'Sl'l'Ye. \\.,.here ~p<><'ial liability 
to injury f10111 fir<' <:'xists, 11H' fi.re\\ ard<'ll~ arc requir<:'<l to di,·i<.l(' their 
to\\·n:s into t,Yo or 1nore <listriets anc11.o appoint on<' di...,triet fu·c "ardt'n 
fol' each. ()n 1.h<' outbr<•ak of n forl'~t iire fi.re\\·ar<1en:s arc <liret'ted to 
~n1n1no11 lH'l'~ons to a<,sisl in putting out or cheek.ing tlu.• fir0, and no 
a<-'tion \Yllic·h thc>Y n1ay tak<' to tl1is pnc.l shall con'-titute a trt--spaf:s. 

' ' 
rrlH• fire,var<lens and th(•ir H8Sistants l'<'Ct'i\ t' n !it.ting con1pensation 
for the t in1c ae1.nally en1ploye<l at the fire, 1.hc t•x_peusPs being borne 
half 1>) th<> to,,n ancl half by the ~tatc In to" n~ not\\ ithin thi..' c·onn-
1 ies c·o111prising ihe forest prcserYe snp<.'r,·isors of to,Yns arc nutde <'X
ofli<'io fir<.'" nr<lPnR. In addition to theRe safeguards the la"· 111akcs it 
a, 111i-.;dP1nP,tnor to fire "oods or ,Yaste lands belonging to the State or 
to another, "hc.-,1 hPr ,Yillfnlly or 11<.•gligently, if such fire results iu. 

• 
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FIG, 1.-THE EFFECTS OF FIRE AFTER L UMBERING IN N ORTHERN MINN ESOTA. 

F IG. 2 -FOREST LANO IN M INNESOTA DEVASTATED BY FIRE. 
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jnjur.\ to "·oo<1la nd, a11<l pl1nisl1r-; t l1C' oft<'n<l<'l' l)y a fin<> not cxcee<l.
ing ~:?50 or in1pri~on1nt•nt not cxcec<ling one year, ot· 1)oth, besides 
a \\·arding <la1nages to the per~on injured. 

The '\I inr1esota la,v is \Tcry sin1ittr in general cff<'et, but thPr<' is 
rather n1orc central anthorit;y. 1,11c pay of the co11111y ,Ya rclens is not 
left to the con11 ties, tl1ougl1 not a dollar C'an be paid thc1n \Yi t hon t the 
approYal of the col1nt:r com1nission0rs. 'l'hc pay i'-' li1ni tccl to $2 ver 
<la Y, hut can not C'~C'C'ed ~15 a yea1. 'fhc c b ief fir<'\Ya1 clen " ·ho l1as 

• • 
a<l ntinistratiYc c-outrol of all 1nattcrs l)Crtaining to th<' Pxtingnish1nC'nt 
of firp<;;, secnrec.; the RcrYi<'<'S of . <'ttlC'r-; to act a-s ,,ard" ns in th<' unor
ganized tcrritor.\T· ::\I in110sota l1as this :id,-antagc: 'l'h,tt h0r f<H'<''it
fire oflicia1s re<'<'i, <' their lHlY n1orc pro1nptly tha11 el~<'" herP. an<l thus 
t~tl~e a 1norc li,Tc intere~t i11 the vcrfor111c111e0 of thc•i1· <lutit>s. J>I. XI 
sho"·s <>ffc·ets of fire in ::\f il1n<'"-Ota. 

In 187:3 a eo1n1nitt<'<' of thr .1\1nerican .1\ ssociation for the ... \ <l, anec-
1ne11t of ~cicnee "as appointed '' to 1110.n1orializ<1 ( 'onffress an<l the 
f;e,·eral State legislatures upon th<' iinpo1tan<·e of pro1noting the cnlti
Yation of ti1nbcr ancl the prt>seryation of fores ts, and to rC'eo111111C'n<l 
propQ1' legislnt1cn1 for ~ecnr1ng t11<'~<' ohjPcts. '' 'l'hi:-, ac·t1on \Yas fol
lo\\'P<l hy the appointn1011t, in lb7u, of l)r. J,'rankliH Jt IIongh, of 
I~o"·vill1~, X. 1r., " ·ho 1nay be c-onsi<lcl'ed historic.-nll~T, .. tlthough not 
literally, as the first cl1ief of the present l)iyision of l 'ort'stry of the 
D<>part1ne11t of ... \g1'icu1ture. J)r. I l ongh's dutie~ " ·ere "to aseertain 
th<' annual ainouut of conl:')tunption, iinportation, and exportation of 
t i1u ber arHl oth<>r fore st pro cl nets, tl1e probable supvly for fn ture ,, an ts, 
tl1e 1nea11-; hest adapted to th<' prcscr, ation and 1·enewal of fore"'t<;, t11e 
influence of forests on clbnate, and the n1easure'::> that l1aYe been suc
cessfully applied in for<-'ign countrit>s or that n1ay be decn1ed applicable 
in this country for the 1n·e<,erYatio11 and rc.-;,toration or planti11g of 
fore':>ts, and to report 11po11 the sau1e to the Co1nn1isf;ioner of Ag-ri<'ul
t u re, to b<' by l1i1n in a se1>aratc r<>port transn1itted to ( 1onQ:re::--s." I n 
18~:J D r. Ilough " ·as snc·ec<'dccl by )Ir. N. II. Egleston, ,vho in turn 
"as follo\\·cd, i11 lbl::>G, by ::\Ir. 13. E. I?erno", "·ho continl1e<l to clirc.·ct 
the "·01·k: of tl1e J)iYision until July 1, 18<J8 . 

.. \t first and until recently purely a bureau of i11for1nation, tl1e Di,·i
sion of J?orestry l1a. bc•co1nc "·ith1n the la~t eighteen 1nonths a11 acti\·e 
pa1·t iei1)ant in practical forest \\·ork: in the \Yoo<l. <s throughout the 
l""nite<l. States. An1ong tl1e tl1rce fe<lPral organizations concern<'<l 
,,·ith :forest ,Yo1 lc (sec page ~07), tl1e Di, i~ion of I~"ore.stry is alone 
responsible for the progrcc;;s of the science a11cl art of forestry and for 
th e Yast interest:::; ,yJ1icl1 are inYolYccl in tl1e spread of conserYati,·e 
forestry o,rer the e11or1nous pri ,Tate hol<l.ings of forest land in the 
United States. I ts "ork has recc11tly been reorganized throughout. 
rfl1i~ reorganization, togetl1er "'ith the fact that the position a11d 
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l)racticc of the DiYision are largely typical of the present attitude of 
tl1e Gover11111ent to,vard forcst1 )', 111akes rcqui~ite a so1ne"'hat PX-

t ended clescriptio11 of i t-s ,vork. • 
'l'he ,rorl{ of tl1e Di, ision is no"· chiefl, in tl1c field. It"' o1liee " ·ork 

~ 

is organized on a sc-ale sufficient to support the field "·ork. an<l Sl'eur<> 
its best results, but tl1e pri11cipal scene of its actiYities is in the "'ood:-,. 
At prcse11t all the ,vorl~ of the Di, isio11 is assigned to four sections, 
ca<·l1 ,,·itl1 a n1a11 of special k:no" ledge and qualifications at its hPa<l. 
'r111~se are tl1c sections of "'ork.ing l)lans, of eco1101nic trc<.' planting. of 
sp "'cial inYcstigation'S, a111.l of ofiice ,, ork. 'l'he follo,,ing extra<·t 
fron1 tl1c .i\u11ual Report of the Secretary of ... \.griculture for the year 
ending ,Jttnc 30, 1809, <1esrribes in suf1icient detail the lines along 
,vhicl1 the ,vor]{ of tl1c D iYision is no"' orga11izcd. 'l'he total appro-
priatio11 for tll.0 year 11cunc<l ,ras ~28,520. 

PRACTIC.\.L .\.SSIST .\. ,CE TO F.\.R:'.\IERS, Lli.\lBER.\IE:-., .\.XD OTHERS. 

Last Oc.;tobe1 a c:,1rcuhn· ,vas issued ~No. 21 of the Division of Forestry) offering 
advice and 1nact1cal assistance to fa1mers, lumbermen, ard others in handling 
their forest lanc1s, "'ith a vie,v to bringing niJout the substitution of cons~r,at1ve 
for dc:,;;tructive methous. This offer provided for the preparation of ,vorking 
ph!ns, '"'ith full directions for "·ork and ,vith practical assistance on the gronu<.1, 
withont cost to the owners of ,,•ood lot-; , but in the case of larger tracts requiring 
the o,vners to 1neet expenses for tra, el and subsistence, an<.1 for the necessary 
helpers for the agents of the Divi:,,iou ,vhilP- iu the field. 

During the year applications were received fron1 123 o,vners in 35 States for the 
n1anagement of 1,313,59'2 acres. Of these applications, 4.8 ,vere for large tr·1<:-ts 
cove1 ing together 1,306/~13 acres, tile rema1n<ler being for woo<l. lots. 

Persoual attention on the ground\\ as given to 41 tracts, covering about 400,000 
acres in 19 States. 'l'he contribution of private o,vners to the expenses of tau, 

,vork ,vas auout $3.000. 
lt was found possible for the o,vners of a 1uajority of these tracts to carry out 

the wor king plans ,v1thont I eTsonal assistance, but 13 of thc1n requireLl the active 
participation of the Division. On t,, o of the latter, comprising lOS,000 acres, the 
workiug plans ,vere put into execution early in the year. and the first years ,vork 
has been su''cessfully completed. The second year's work is being pursued untler 

very favorable cond1tions. 
1\s a result of a calculation, based on exact 111easure1uents, of the amount of 

l tnnber wasted by the prevailiug practice of cutting high spruce stumps in tile 
Atlirond,tcl,s, there has been a decicletl change for tho better on certain tracts. an<l 
at the same timf' a great reduction in the an1ount of yonng spruc:e cut for road 
l>uilding has been brought abont. These are i1uportant changes. 

In cor nection ,vith the preparation of the ,vorkingplans for the two large tracts 
ia th~ 1\.dironuacks, a special study has been made of the gro,vth und p1·oduetion 
of the spruce on the eastern siu.e of the 1uount,tin::; and of birch an<l maple on the 

,vestcrn slope. 
Of the total a1nount of land submitted for ,vo1kinJ plans, about 1,200,000 acres 

haYe not yet been examined. The::;A tracts will be considered during the ensuing 
ye:.tr as fast as the yery inadequate force of the DivisiJn ,vill per1nit, and working 

plans ,vill be 1nade for a selected nn1nber. 
The Di, i::.ion has b2c11 thoroughly equipped with instrnment::5 for field "ork, in 

,Yhich it "a::. ,vholly hu.:kiug at tile ueginn1ug of the y0ur. 

t 
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COl1:\1ERCIAL TREES. 

During the year fiye speeies of com1nercially valuable trees have been studied 
to determine their rate of gro\vth and to ascertain their special qualities in for
estry. The more important of these studies relate to the loblolly pine in North 
Carolina, a tree of the fil'st economic importance, and the red fir in '\Yashington, 
also called Douglas fir, yellow fir, Oregon pine, etc., one of the most yaluab1 e and 
,videly distributed trees of the ,vorld. These studies have met with the cordial 
approval of 1uu1bermen, and much practical assistance has been rendered by them. 
In atl<lition, the study of the coast redwood in California has recently been begun, 
.P1cl later, if enough money can be saved for that purpose, the white oak and the 
hickories will be taken up. 

I:COXO:\IIC TREE PLAXTINO. 

The planting of e.xi1erime11tal plats in c0operation with State agricultural exper
iment stations has been discontinuetl, and the st:i.tions have taken over the planta
tion'> and assumed the responsibility for them. rrbis was done after a thorough 
study of the old plan, after careful examination of the plantations at nine of tLe 
(;:leven stations, and w:th the acquiescence of the authorith.s of every station. 
Two other lines of \Tor:{ ha,·e taken the place of cxper:mental tree planting. One 
is a careful study of the results of the planting a1ready done, in ,vhich all the 
species used in the cooperative plantations are representecl, and from wh1ch prac
tically all the results to be expected from the1n after many years may lJe gathered 
,vithout delay and far more cheaply; and the other the giving of practical assist
ance to tree planters under the terms of an offer (set forth in Circular No. 22, 
Division of Forestry) similar to that made to forest owners. 

Clo.,,e relations ha-ve been established with five of the most competent men in 
the treeless regions, and these gentlemen are preparing reports on subjects of 
direct interest to tree planters. 

In addition to the studies now being pursued. the work of the present year will 
in great measure be devoted, first, to giving practical assistance to tree planters 
in the selection of the proper trees to plant and in planting them rightly, and, 
secondly, to an attempt to determine the true effect of bar"' and wooded or brush
covered slopes on the run-off of streams. The vast interests affected by the solu
tion of this difficult problem will justify the most persistent and careful ,vork. 

SPECIAL IXYESTIG.\TIONS, 

Forest fires have been studied historically antl in the field, ancl important results 
have been reached. Records of more than 5,000 fires have been compiled and 
classified, and field work has been prosecuted in seven States. 

A series of studies of North ... \.mer~can forests by experts with special knowledge 
of definite localities is in progress, and it is e.xiJected that three of them will Le 
completed during the coming winter. 

H:.storical studies of the progress in forestry in N e,v Jersey, ::.\Iassachusetts, and 
other 8tates haYe been begun, and those for New York are practically completed. 

11uch material has been collected for a general account of the progress of for
estry in the United States and of the practical application of conservative forest 
treatment in this country up to the present time. 

Noteworthy progress has been made during the year in the photographic forest 
descript:on cf the United States. 

OFFICE \\'ORK. 

The mailing list has beeu revised and extended, especially among newspap~rs, 
and much material for publication has accumulated and a,vaits attention during 
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the w'ntcr. 'fhl• llotau·cal \\'Ork forworly carried on hy this Division has been 
turned o\'er to the Division of Botauy, ,vhere it 1norc properly belongs. 

l)uring the year the force has Leen 1nuch increased, largely by the ad<litiou of 
young 1\1nericau foresters. .A.tits big-best. the total men1bership ,vas 1nore than 
fiye t' :nes tbat at the u~ginning- of the last fi-,cal year. 

• 
'l'h1·011gh a syst<1111 of ('oop<'ration \\·ith PXJ><•rts in fo1'c':-,f 111ntters 

th,·011;.;hout thP t,..11i1P<l ~tnt<'s, the I>ivision of J1'or0st1·y is heeorning in 
fac·t "hat it has lon~ bc•pn in intPntion, tho C<'llter of all forest aetiYit,· 

~ 

i11 the> l'"11itP<l ~tat<.:1s, ,,·liilP through the appoint1nent of tu<lC'nl assist-
a11ts it i:-- ~ath(•1·i11~ about it:s \\·ork a corps of young 1nen. ,vho. hegin-
11i11g their· forP:--t stu<lic·s ,vhih· ac-tivC"ly Pngn!.!C<l in the \\'Ork of the 
I >ivision, pri11<•ipall.v in the field. \\'ill eon1ple1e the111 at one or another 
of th<> for<'s1 sc•hools. In thi:-; \\·a,v, as ,vcll as through the school:
alo11<', tl1<· llP«'<l for 1n<>n. "hic·h i~ a1nong the n1ost 1,rC':--sing- rP<1uire-
111c•nt so r forestry i 11 t hP l r 11 i l eel ~ta t p, at presc11 t. ,vi ll gradually b,~ 1net. 

'I'r11c• planting i11 thC' trel'lc>:-,s \\ est i:-, a lc·gitilnate and c•xc·<•Pcling-l~· 
i111po1·t.u1t branc·h of for<·str~ 111 the t·nite1<l ~tates. 'l'hP s11<·c-es:--ful 
c·11ltivatin11 of fa1·111 cr·ops in 111.111y portion:-- of thi:-; c>n1111t1·y is depPncl
ent upon the protc•c·tion <lerivccl fron1 suc·c·, ... ,sful tr<.·<' planting-, aucl 
o\<'t' a ,.Pl'\' ]a!'ff<' 1>art of 1li<' a 1rric·nltural \\~t-;t both tht' c·on1fort of . n b 

the• far111P1' a11d his prospc•rity art' dePpl,, <·011eer11ed \\·ith it. 'l'r0e 
pla11l i11g 11as b<.•~n in al'ti,·e prog1·e-,~ fo1· 1nore than thirty yc>a1" ()Ver 
<'<>nsicle:·rahl<' portiou:-; of the• \\.P:--t, ancl n large an101111t of inforn1a
tion has l>C'e11 (•oll<'<·te<l as to thl' Yaluc fol' planting of a 1argC' un1nh<.'r 
of trees. (1'1. All.) '!'his i11fol'1natio11 has 1101 been c-ollatc·d and is not 
available in an) ecnnpacL for111. ()u a<·<·ounL of the' YastnPs:-- of th<-> 
i11tPl'<'::-;ts in, ol\ l<l, 1 his is OU<' of the 1110:-,l i1npor{,111t pit•t•t•s of forPst 
\York to he <1011<'. 

,\.SSO (' I.,\ Tl O '\ S 

'l'lH' progrPss of as:soc:1,ttecl c>fl'ort for 1h<' protl'<'iion of fo1·esis, ::-.lo\Y 
at fi1·st, has of latC' years 1><·<·0111(' , <'I') rapid. 'l'hl're are no" :--01110 g:] 
asso<'iations in the lrnited States \\hich deal c.lircetly ,vith for<'s11nal
ters. or tlH'S(' the piollC'('l', if \\C cli:srcgarcl those"hieh lH1\('1l01 :Slll'

Vi\'t'cl, ancl in 1na11y "a) s the n1ost inflncntinl, is the .,.\.1ncril',lll 
l•'or<'s1r) .,.\ssoeiation, f0u1Hle<l at (1 inc•innati in ]b8J, under the nn1ne 
of t hP ..1\1ncri<·a 11 Ii'orc-st t') (..'ong-rcss. 'l'his a-,soeia t ion. ,, hile lcs~ 
in 11u1nl><•l' of 111en1l>PrH than th(• J>cnns)lvania I,'ore.._t,·y ... \ssocia-
1 iou, has clon<' and is st ill doing "ork of the fir:-.t i1nportaueC' to" nrcl 
tho sp1·<•a<l of right. i<l<>as about fo1·pstr), chic fl) Lhrongh its 1nonthlr 
orgau, 'l'he Ii'o,·<'si<>r. 'I'hc J>Pll'lSJ 1, n,iia asso<·intion, fonnc1ecl in .Tnn<·. 
18SG, ha:-; lJP<'ll iu::-;tru1nc11tal in plaC'ing the Bta(P for,, hich iL is nan1c<l 
in (ho fin,;f ra11k of for<"·,t progTC'Ss. It publislH•~ a hin1onthly jou1·11al 
c•utitl<'<i I•'orc•1•d L11a,<•s . .1\.111011g; ih<' other pro1niIH.1 nl org-aniz,ltious 
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FIG. 1. · CATALPA PLANTATION, TWELVE Y EARS O LD. R ILEY COU NTY, 
K ANS. A FEW Y OUNG OAKS ARE G ROV. ING BETW EEN THE Rows 
OF CATALPA 

; 

F IG. 2 .- G ROV E OF B LACK W ALNUT, T HIRTY-ONE Y EARS OLD. 
R IL EY COU NTY, K ANS. 
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,Yhicl1 lulYe ,Yeigl1t iu fcn·e::,t 1natters are the ► ierra C1lub ancl tl10 , 1tatcr 
a11d 1;,orest Societ:r of ( 1 alifornia, tl1e niassac11usett.;;, ,,ri~con~in, ::\Iin-
11(::-.ot.1, a11cl Colorado fore:-,1 aE-~ociations, ancl t11<: ~Iaza1nas, of Or0go11. 1 

INSTRVCTIOX IX FORESTRY. 

Except in the case of tho stude11t assista11ts n1cntio11ecl 011 page 
30J, the C+0Yern1nent of tl1c l.,..nitecl States tal<<'S 110 ])al't in the ed uea
tion of foresters. Elen1cntary instruction in forestry l1aR, l1owe,rer, 
alre,vly receiYed note,Yortl1:r extensio11 i11 tl1e State agricultural col
lege::-. and to so111e degree i11 ot11er institutio11s. 1'hirty-i,Yo of the 
forn1er, according to the l)est inforn1ation a,Tailable, 110w offer in"truc- \ 
tion i11 forestry, eith<'r as a Reparate subject or in counectio11 ,vi1l1 
courses i11 agriculture, horticnlt nre, or botany. .r\..1nong tl1ese institu-
t ionis tl1e college of agriculture of tl1e l;11iYersity of )Iinnesotn. deser,Tes 
special n1ention, both fro1n t11e yalue of tl1c fore::,t eourses ii offerb and 
bee cl use of its priol'ity in tl1e field. 

'l'he n1ost elaborate a n d extensiYe institutio11 i11 tl1is c-ountry for 
tl1e training of forPstcrs is the Ne,Y \ ,..orlc State C'ollege of "B'orestry, 
organizecl in 1898 ai::i a part of Cor11ell l;11iYcrsity. ~lode.Jed 11pon 
Gern1a,11 lincc;;, it offers a four years' course leading to a degree. Thirty 
tho11:-;a11c.l a<•res of forest in tl1e .L\diro11dack l\Io11ntains, controlled by 
tltc school, fnrnisl1 an abundant field for practicRl operations. 'I'he 
Bilt1norc 1''orest School, also begun i11 1808, is f-;it11ate<l i11 13iltn1ore 
Forc~1, 011 1 he ,,.. anderbilt e~tate, near 1\sl1eYille, N. C., and offers a 
happy cou1 binatio11 of practical and tl1eoretical instruction. 'rhese, 
,vith Berea College, at I~erea, l{y., ,Yhich offers a year's ,,,ork in 
fore!:::it1·y, and the lTniYersity of ::\Iin11esota, arc tl1e principal agencies 
for the cd ucation of professional foresters. 1 

Steps have been taken '"hich ,vill resnlL in tl1e opening of a forest 
scl1ool as a clepart1nent of Yale University i11 the autu1n11 of 1!100. 

PROTECTIOX OF FI'31I A:N'D GA.:1\-IE. 

'fl1c protection of fish and gan1e is less intin1n.tely associat~d \Yith 
foref}t n1atters in the United States tha11 in 111any other countries. 
Salt-"·ater fi:::.hcl'ies, ,vhich, because of tJ1e great lengil1 of coa~t line, 
produce so Yery lar~e a. portion of tl1c total foocl product derived from 
the ,vater, naturally ha \·e little connection ,vitl1 forests. .l\.-, regards 
the fresl1-,Yater fishes a11d the garnc, separatio11 bct\\·een tl1esc t" o sets 
of in tcrcsts and the forest has \\"Orked to the disacl, ant age of 1 lie lat
ter. IIiiherto it has been 111 uch easier to secure legislation for the 

~ 

protection of fish and ga1ne tl1an for tl1e protection of forests. In the 
future, 110,veyer, as the various Sta.tes produce or perfect tl1eir rnachin
ery for the rigl1t l1andling of forest lands, a n111cl1 clo-;er connection 

1 A full 11st of States which have forest associations; also a list of the uuiversities 
and colleges in which instruction in forestry is given, will be found in the Appen
d1.x to this Yearbook.-ED. 

1 A 99--20 
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rnay b<:' expected, u1 \Yhiel1 it is 1nost lJl'obable 1hat all the i11tPreF->ts 
\iyill find their pro:fiL. The protection of fish and gan1e is a natural 

function of the forest g11ard . 

. ARBOR D_.c\ Y. 

Promine11t among agencies for jni:eresting the children i11 fore<-;t 
1natters is the obserYance of .1\.rbor Day. Instituted in Nebraska, iu 
1872 by Ilon. J. Sterling ~Iorton, Secretary· of Agric11lt11re 18D3-18~17, 
.l\.rl)or Day has n1ade its ,va)T fro1n State to State u11til, at the begin
ning of 1900, provision for it olJser,yance has been made i11 eYery 
St ate anc1 'l,erritorJ'. Its central idea i:s t11e pla11ting of trees by schuol 
cl1il<lren on dates fixed by proclanrations of the governors of the ,·ari
ous States or b;y other authorities. The planting is us11ally accom
l)anied b:y exercises, often of considerable elaboratio11, intended to 
i1npress upon the childre11 the beauty an{1 usefl1lness of trees, and to 
e11co11rage t11e care and preser,·ation alik:e of sl1ade trees and forestf-. 
,, ... hile t11e planting acco1nplishecl n1ay haYe in itself little econou1ir 
YH.ll1e, the instit11tion of .1:\.rbor Day ma)T fairly be said to exerc·ise 
irnn1ense influence in exciting affection and respect for trees in tl1e 
con1i11g generations, and so to prepare a body of sentin1ent ,vl1icl1 ,vill 
nssist po,Yerfully l1erefl.,fter to bring abol1t the general practice of con

s~rYative forestry . 

• 

• 
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PltO{{IIESS OF AGRIC"CLTURE IN THE lJNI'fED S'r.A.'1'~~8 . 

By GEORGE I{, HOL)IES, 

..elssistant Statistician. 

Indians <'arrietl on agrirultiure in a prilniti\ e and very li1nitcd \\·ay 
in the region no"· c1nbraccd in the l:nitc<l. States before the country 
"ns inhabited hy tl1e ,Yhite race, and to their crude agriculture they 
,ioi11ed the harvt>sting of tl1e ,,·il<.l proc.lu<·t-:i of natt1rc. 

SO,;\.lE CHOPS .\.XD l\IETHODS OF CUL TI\'.\. TIXG \.XD GATHERI.N'G. 

I~DL.-\.~ COl{S.-'l'he far111ing l)l'actice<l. 011 tl1P oastel'n ~ide of North 
.1:\1nPri<·a hy thP T11<.lia11s ,vas to lJurn off tJ1e fore~t, S<;l.'ape u1> tho 
top soil into little hills, an<1, if cor11 ,Yas to l)e rai'-5ed, to plant the 
~C'ed tlH•reiu. Indian corn, or n1aizc, ,,·as indig<.•11on"i, ;1nd the India11s 
rai ~ed i 1 fl'o111 t in1P innne11101ial. '\\ 01ncn di,l tl1c "orlc, nn<.l the only 
in1plen1ents c1nployed "·ere tl1cir fingers, a pointcll :stick for planting. 
and a ela1n ~hell or tl1e scapula of an ani111al for ,t hoe. At the ti111e 
or harYP:-5t the cars of corn ,Yore storecl in a cache, or \Yere hung up 
to dry, held together h},' the braided l1usks. 

'r<.>B.t\..CCO.-'f obacco ,vas anotl1er plant in<ligeno11s to .t\ n1Pric•a, and 
the Indian:s, \\·110 l1acl lear110d its narcotic prop ,rty, "·ere in the habit 
of s1noking the leaYPS after they h.ad bee11 <lried. 

li'ooD AXD TE ... :TILE PL.A~TS.-1'he· Indians of northern ('aliforuiu 
gath<'red tl1~ <sePd~ of "·iltl l)la11ts and roasted the1n on hot stones, to 
be ground after,Yar<ls into coarse flour l>).,. a ~tone operatt•cl i11 a 110110\\' 
in a rock:. :,Ioja,.,.e Indian ,v-omen pla11ted gour<l seeds in the crevice:-, 
of ror.l{s, and ,,·hen the go11rds \Yerc ripe gatl1cre<l enor1nou-; quantities 
of thern. Especially along tl1e ,vl1ole "\YPSiel'n coast of .X orth ..:\.1neri(•a, 
Indian \Yon1e11 gathered ,vild l1e1np, agaYe, and otl1er textile plants; 
th<>y d ricd t 1le lea ,·es or stalks, n1acern t eel t h<>1n in ,Yater, extract (:<l 

the fiber, ancl spun it on their naked bo(lies "·itl1out the use of anr 
in11>l<"1ncnt ,vhateYer, a11d the11 1nadc fabrics for do111estic 11se. 

\\TILD RlCE.-'rhrougl1ont th0 (+rcat T.ake country th<' I11dian \\'01nen 

beat 1he heads of the ,vild l'ice J)lauts ,vl1ile l1ol<ii11g the1n over tht>ir 
canoe:s· ha,,ing fanned the chafT a,Yny l>y using a large tl'ay, they 
groun<1 t110. rice in a n1ortar and l!ooked it in 1nuc·h the san1<.' \\'ay as 

• 
COI'U. 
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\\'T ILI> CIIRRHIES \, I> HOOTs.-'J'hP ~ioux I 11dia11s h0at <1ri<>tl ,,·il<l 
c·hcrri<'S ,,·it h hufTalo 1n<'at to for1n th<'ir \\' ill1Pl' stoek of pen11ni<'an. 
In ()rt>gon and \\"'ashington an in11ncns<' an1onn1 of food "·as gntlH•r~cl 
f1·01n the c·anul!SS 1001, and al::-o fron1 t ]i(' kous<' root. 

l◄'Hl" ITS, .·c r-., ETC.-'I'h<' I1ulia11-; 1,.?;atherP<l the in<lig011ous st1·a\\·
b(\l'l'i1 's, hnc·1~1elH'ITi<•:-,, l>laC'kbP'ITI<'i--, ra-,phPrriL•s, 1·ra11lH•rri,•s, <"'te., 
aud th<' <'hcstnnt'-, l>utt1•r11uts, hickor~ nnts, ,Yalnut:-:, hazplnut ..... and 
lH'<·<•hnnts. 'f h<') liY<'<l also npon fish an<l th<' t10~h of <lPPl, l>ca1·, 
bufralo, and oth01· ,,·il<l ani1naf..., both frc",h an<l <11·i,•<L 

1 ext th<' ,Yhil<' n1an <':u110. J>oor in thP 1nnterial::,; of "·ealth, in<lL,,·cl 
alrnost <1Psf itnte of thPn1, a strnng<>r i11 a str,tngP land ,Yith a strange 
cliln:tt<·, and bPsPt h)· llati,·<' en<>nii<'~, thP "·hitc sctth'r ha<l in p1•05-
p<>c.:t a silnpl<' suhsis1<'n<·<' npon a fp,,· 1n·o<l11<•t-.. of a 1•rnd<' a~ricultu1<1 
a1ul a11 iu:-;ignifieant dairy, ,vith such fabri(1 S :ul<l ot h<.)r pt'()(lll<'ls as 
n1ight 1><' ohtain<'<l fl'ollt a p!'i1nit i\'P don1<>.:-ti<· in<ln~tr~. lie sa,v 
the gol<l<>11 <1arsof 111aize ::-;trung up in thP ,v1g,van1-.. nf th<' I1alia11:--. an<l 
lcarn<.·<l it~ ,aluP a'; l'oo<l; he lcarnPd ho,,· to pl·tnt it, :uul al:--o the 
Yalne of putting fish for f1•rtiliz<'l' n1HlP1' tl1 P spp<]..., 

'l'ypi<'al rcfc-1Pn<·C>~ to C'arly C'oloninl c•ondition:-- are' -..p]pc·tl•<l fro111 

J>rofessor :\Ic•.i\[astcr's '· Ili::-tor~ of tl10 p<'ople of 1ht• r·nitc<l ~tat<'s;" 
front 1\1 r. \\r eed<'n ,.., '· l(<•o110111ic· ,u1<l social hi:::1 orr of • ~ <'"" I~n~.dan<l," 
an<l fl'on1 J>rCJf<.'i--sor l~r11<•t•':-; " l◄:('01101ni( hi~1orY of \,.ir~.d ni,t in the• :-;('Y· • • 

entcPlltlt ('Plll \ll'.\. ,, 
• 

In (}Porgia in 17!10 tlH• staple ,vastol>a<'<'O, eultiYatPd in tlll' ,i1uph,...,t 
1na11ner, ,,·it h th<' rtHlPst of tools. .1\gric-ult nr,, as\\<' 11n,, k:110,,· it l',lll 
S( Hl'('( ly 1>0. ('OllSi<lC'l'C<l to haYP PxistP<l. rrhe plo\\· \\'Hs lit th• tlSl'<l. 

'fh<' ho<> ,,·as th<' iinplPill<'lli, of in<lust1'); 1na<lP at the plantation 
s1nith), the• hlacl<' \\·as ill for1uecl and <·ln1ns), and th<' han<ll<.' \\'a..; a 
sapling \\'ith th<' hnl'k Jpff on . ..-\ ftp1• a "ll<'<'l"-,...,ion ol' <.'l'Ol'"' hncl <'X

ha ustPd the• soil t.h<' c·o\\ s \\ <'l'l' i-;0111<'1 inH's I><'llll<'<l upon it. 
In \ ·i rgiuin t hP poor ,, hit<>s, ,vho hnd fo1·1nPrl) lH'<'ll in<lt 111 urc•<l 

s<•l'YHll 1 ~, "p1•u th<• 111ost la'l), 11H' 1nost id 1t,, the' 1nost :-d1ift h_•ss, and 
th<' 111ost \\01·thlPss or 111Pn 'l'hPir hut..., \\Pl'<' "<',ll'<'<'l,· bett<'l' than 
ll<'"TO e·lhi11s· th<' <·hi1nn<'\"i \\'<'I'<' of lou-s, th<.' C'hink-.; hPin~: fillt-'d t"°' ' • '-.' ,-,, 

,,ilh <'la). '1'h<' ,vall!-:i had no plasl<•1·, the \\in<lo\\s l1,ul no u;lass, and 
1lh• ft11nitu1·c• \\as su<'h as th<') th<'1nscl,<'s 1na<i<'. 'l'hc>ir g-1ai11 ,,as 
thrash<><l hy <11i,ing hors<'s O\l'l' if, in 11H' op11n fiC'ld; \\he'll th<')' 
gronncl it, 1,h<') ui-.<'<l a rtHl<' pe:;tlc• and 1nortar, or plat'('d it i11 th<· 

hollo,v ol' 011<' s to1H' and bPat it ,, it h anot h<'l'. 
I◄:ac·h ra1nilv in NP\\ l◄~n 11·lancl li, eel in a :--tatt' or nl1nost l'lll ll'\' i1Hl('-

• b 

J><'ll<l('ll<'(' of ot hc·r ra1nil iPt-i an<l or all otlH'l' ('OllllllUlli1 iPS thnn th(' ()Jl(' 

I 
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J>oT.\.TOEs.-Plyn1outh Colony cultivated potatoes as early as lG~n. 

BE.,\.:Ns.-Beans 11aye the elate of lG0~ 011 islands souiJ1 of .i\Iassacl1u
setts, the date of lG.J:-.l: at ::\Ian11nttan, and abol1t tho sa1ne date i11 
, ~irginia. 

FRUITS.-'I'l1e first apples raised i11 tl1is country \Yero po--"il)ly f~·o1n 
trees pln11ted on GoYcrnors Island in the haruor of 13osto11, frou1 
,Yhicl1, on October 10, 1G3J, '· tc11 fair pippins., "·ere brougl1t. Go\·
ernor E11dicott bad on his farn1 i11 Snlem, 110,Y Da11,·ers, )Iass., i11 IG-:1:0, 
tl1e first n11rsery of young fruit trees tl1nt "'as cYer planteJ in tl1is 
COlllltry. 

~ 

'l'OB • .\.CC0.-'1,hc Enfflisl1 first sa,Y tobacco c11lti-vated and clllOk('d in ~-
cla:y l)ipes by tl1e Indians of "\Tirginia in 15&5, and the culti,·atio11 of 
tobacco was introduced i11to tl1e Dutch Colony of Kc,v York as early 
as lG.J:G, ,Yhen it 1::iolc.l for JO ce11ts a l)Ou11d. 

FL.\.X • .\.XD IIOPS.-1',lax \\ as taken to !Iolla11d fron1 ::)lanhattan 
I sland as early as 162G. IIe1np a11cl fiax "'ere raised in , ... irginia prior 
to lG-:1:8. IIop roots \Ycre ordered by the goYcrnor of ~Iassachu~etts 
Da:y as earl:y as 1G28. 

SILK.-Silk cnltt1rc ,,as l)egnn in I .. ouisia11a by the Uon1pnny of the 
"'\"'\Test in 1718. I t \Yas introduced into ({eorgia i11 1732. Connecticut 
bega11 the 11roductio11 of silk: in 1760. 

R1..TG_\.R CA..KE.-Sugnr cru1e ,vas firi-,t introduced into l,ouisiana in 
1751, and the first plautatio11 "'flS established i11 1758. 

RICE.-1"h("\ c11lt11rc of rice ,YaR introd11ced into tl1e colony of c~1r-• 

oli11a al>out 1604:, t11c 5eed l>cing obtained b3· the governor of i ho 
proYincc fron1 a ship fron1 ni adagascar. 1 

CoTTOX.- ... \. pam1)hlet 11ublishcd i11 Lo11d.011 in lGOD prcdiel:; that 
cotton ,vo11l,..l gro,v as ,,,ell in , ... irgiuin as in Italy, and tl10 anthor of 
a11otl1cr 1)a111pl1lct, p11blisl1ed in lG~'), 1ne11tions cotton as a 11r0Lluct 
that 1nay O<; l1acl in al>unda11co i11 , .... irginin; l>ut l~ancroft'::; Ilh,tor~' of 
tho U11ited States says the fir~t e"\.perin1e11t in c:otton culture in tl1e 
Tl1irtce11 Colonies ,, as made i11 , .... i.rgi11ia iu 1G21, ,vhen the eotton 
seed· ,yere planted as au experilncnt, and their '· ple11tiful coining 
ur)" \Yas at i.hat early clay a s11l>jcct of intere..,t in .. \.1nerica, aucl 
England. ('otton ,,ool "·as liste l i11 t11at year at "' p~nee a pound, 
,vl1ich indicates that it, 111a, ]1ave l>ccn gro\\·11 earlier. 2 

. ~ 

FIRST DO)lESTIC.: AXI?lIALS. 

li'or 1na11y 111011ths after the arri,·al of tl1e I">ilgl'ilns at I>ly1uouth 
they l1ad no beasts of burcle11; "'he11 at last a fe'\\· co,vs ,,ere brought 
oYer tl1eJ ,vere poorly feel 011 the roarse ,vild grasses, and ofte11 they 

1 Pitkin ·s Statistical \ .... ie,Y of the Commerce of the Unitecl States of _\.merica 
• 

(1~1G), p . Oi. 
9The Cotton l'lant; published by the -United States Department of Agriculture, 

pp. ~.o and 31. 
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diecl f1·01n ex-1)osure a11d ,,ant of proper food or fell a l)re:r to t11e 
" ·olYes or the Inclians. Owing to tl10 llifficl1lties a11d expense of impor
tation, t11e price ,Yasso high as to l>l1t them be;yoncl tl1e r0acl1 of 1na1l)' 
cYe11 i11 1noderate circumstances. 111 the colo11y of l\Iassacl1t1seits 
l3ay a reel calf soon ca1ne to be chea1ler than a black: 0110 on account 
of tl1e greatPr l)l'0 babilit:r of its being n1istaken for a deer ancl kill<>tl 
by ,,olYes. 

C.1.ATTLE.-\\ ... l1e11 CO\\'S v1ere so l1igh as to sell, i11 1G3G, at from £25 to 
£30 Rterling at Ply1noutl1 and oxen at £4:0 a pair, a q11art of ne"r 111ilk: 
could be bougl1t for a pe11ny. rrhe ox of that day ,,as small, ill
sl1aped, and i11 eYery ,,·a)· i11ferior to the ox of the present ti1ne. Dl1r
ing the earl)· part of the last centur:y the a,·erage gross weig·ht of the 
neat cattle brot1gl1t for ~ale to tl10 Smithfield 1narket " ·as hot oYer 
;370 po1111cls. 

Dair;y cattle ,vore first brot1gl1t to '""irginia iJ1 1611 a11d to Pl;rmo11tl1 
in lG~J, fron1 the coast of De,To11sl1irC'. Son10 of the , .... irginia cattle 
"·ere from the black cattle of Spain, and those bronght to New Yo1k, 
pos':libly fro1u tl1e island of Texel 011 the coast of IIolland, ,vero mostly, 
" ·itl1011t doubt, tl1e black ancl ,vhitc Dt1tcl1 cattle. Tl1ose on tho Dcl
a,varc ,,·ere l)rought fron1 S"recle11; t11ose i11 Nev.T IIampshire were tl10 
larg0 ycllO\Y Danish cattle, a11c1, as the earlier i1nportations ,vere the 
111o~t cxten...,iYe tJ1at ,vero 1nacle for 111any yeari:!, tl1ese ,Tarious stoclcs 
,verc cro~sed a11cl tl1us formed the origi11al stock of tl1e co11ntr;y. 

rl'hc cattle along tho 11ortl1ern .Atlantic coast fared miserabl}' in 
v.·iuter, l1a·ving little or no protectio11 fron1 stor1ns a11cl cold and being 
l)oorly fed 011 l1a3r 1nadc fron1 overripe s,,ale grass and sal t grass cut 
fron1 the 1narshes. It ""as a com1non 01)inion in tho \Tirginia Colon)T 
that tho housing and 111ilk:ing of cows i11 tl1e ,vi11ter ,Yould l{ill thcn1. 

IIORSES.-The first J1or8es tal{cn fron1 Europe to the ,,r ester11 I-Ien1-
ispl1erc were brought over by Columbus on l1is seco11d ,·oyage, in 1403. 
!11 1527 forty-t\vo l1orses ,,·ere la11decl in Florida, and perisl1ed soon 
after their arri,-al. Tl1e wild l1orses of the Souil1,vest are prolJabl)' 
descendants of tl1e fine Spanisl1 horses aba11done<l. by De Soto on the 
failure of l1is expedition. In 1 GO± a French la\',-yer brought o·\:·er 
l1orses to .t\..cadia, a11cl the-;o probably lai<l. the foundation of " ' l1at arc 
11ovr l~no,vn as Canadia11 po11ies. In lGOD l1orses were brought to J a1nPs
to"·11, ancl in 1G29 the)' ,vere introduced into the colo11:y of ]}Iassa-

. chusetts Day. I-Iorses V(ere brougl1t to Ne,v York in 1G25 from Flan
ders. These i111portatio11s seem to have bee11 the original stock fron1 
" 'l1ich tl1c race of A1ne:rican horses ,vas constituted. Bt1t the horses of 
the United States, as in tho case of other farm animals, have been 
n1uch i1nproved and diversified in special qualities during the last 
t\\·enty-five )'ears or so by the importation of thoroughbreds frou1 
Europe and b3r well-directed breeding. 

SHEEP.-It is probable that the first sheep in t11is countr3r came to 
'\ri1·giuia. in 1609 .from England. Abol1t 1G25 so1ne sheep ,,·ere brol1gl1t 
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to ~t'" \ ork b) th<· J)nt,·h \\~t·-..t 1nc1ict ( 101npany fro1n 1Jo11an<l. ShPPp 
\\Pl'C' b1·ought into the J>l~ 1nouth ('olon~' nnd that of :\IassachusP1ts 

Jia, , t'I'\ ...,0011 ·1ftcr the s('ttll'HH.>nt. 
• • 

~\VI'-'E -1)0 Soto prohah]y Ul'ought the first:-.\\ ine into this c·ount 1·y 
11\ l ,);js f1·0111 ( n ha, and t h<>sc "01·c la1H1ecl in }'lori<la. 'J'h<>Y " "<•1·c 

~ 

probably clesccnded fro111 so1ne l,rougltt 0Ye1· hy Co1u1nhu-; 111 14D:L 

'rhc I>ortngut>se hronght s"ine into 1'oya ~cotia and Xt>\\fcn111<lla1Hl 
as cal'ly as J(j53. 'l'he J,ondon C101npany itnportecl s,,·ine into \~irgiuia 

in 1<:OD. 'l'hcy \Y<'l'C' introduee<l into the J>l, 1nouth Colony in JG~-! hv 
.. t. '" • 

( }oyprnor \\"1nslo"·, and into .. ·e,Y Nethc1·lan<1-.,, no\\' Xe\\ 1~ork, in 
l(j:!5 hy the l)nteh \\'psl India ( 'un1pany. 

TIL\~SITIO'\ TO )IORg REC 'E:XT (. O~DTTIO:X~ . 

.1\lthougl1 thP <'arl.\ ,vhi1P sp(tlcrs in1n1Pnsc·l~· itnpro,·ecl nncl expauc1<'cl 
thP agl'icnltnreof the Inc1ian';, it is lll'\'Cl't1H•1P,s t1·uC'that in <·on1pari
i;;on " ' ith the agrienltnr0 of thP present tiinc lh<lt of the• pre Yious e<•n
tu1·) aucl of the earlic•r half of ihe pr<'se11t c•pnfnr~ ,, l..., < l'll<l(•, \\'ast('
ful, l11H•cono1uieal , cxpcns iYe, la borions, ancl unsc:ient ifie. 'l'he 1 ran si
t ion frotn the olcl to th<' nc" "n-.. gradual, but, ha,ing in nlind long 
pPriocl-.. of titnc, it i-.. appn1·c11t th,1t .,\ 1neriean agriculture has had t,,·o 
cli:-;tinc·t pl'riocls \\"ith regar<l to the tharactPrization al>oYe specifit•d. 
rr hc eha11g0 has 1><.•en rnpi<l sinec the C'ivil ,Ynr, ancl the L1st thil·t~~ 
year::; or so stand 0111 <•0J1:-:pieuon~ly as l)elnnging to a perioc1 of dl'Vt'l
op1nPnt a n<l rc>su 1t s , having little siinilarity to the long prt'ce<l ing 
p~rio<l h<'ginHing ,,·ith th<' eightePnth c<>ntnry and appronching nn PIHl 

about thP 1nicl<llt" of the present one'. 
In this papE'l' on 1) a brief 111<>111 ion \\'ill hP 111nclt' of son1.0 of t h0 <·a use_".., 

and opportnnit1<..'", of th<' agricnltul'al expansion of the country. 

I•~ XPA:-.SIO'\ OF POPULA'rro~. 

1,he prin cipal op port unit) for agricnlt nral c•xpansion \\ as the itn1nP11s0 
cn1ii,al>l<' a1ca of ,·irgi n :--oil a\\aiting- prin1aril} to be <le::;poilecl of its 
fc>r1 ilit), "hich "Hf> H\lh8<"<Jll<'ntl) to be p a1·tl) rcf>torcll and n1aintninl"'<l 

hy 111cans of fert ili;r,l'l'S. 
'l'hl' 11C•c•essit) for this <..'\.J)Hll"iion \\ns a rapicl nncl pern1anPnt gTo\\·th 

of' :--tnrd) population, derivc<l not n1erely fro111 a natural incrt'nse, but, 
1arg<'l) fron1 an 1111prcec<1cutct1 itn 1nigratio11 f1·01n tl1e peasant, lalHn·in!!; 
c·la~~cs of J~urope- p0ople ,, ho had l>c'<'ll unable• to obtain the O\\ n p1·
Mhip or land in a countr) of p rin1ogen it n r<', as ,yelJ as people" ho h,l<l 
fnih~<1 in other eouutrics "her e lnnd, alu0s \\ ere be.) o tHl their rC'aelt, 
and" ho ea1nt' ltc rc \\it h "a lau d h u ng<'r,'' \\here ih<') fon 11cl 1nillion~ 
of' fertilc> acr<'S n,Yaiting th eir neqni-;ition at n ch0,lp pric.'c. 

'J'he p opula tion of this <·ountry, ac<•ortling to the c<.'nsus of 1700, 
,\·as :3,DJD,214; i 1 1850 il had inercnsc<l to ~:3,1!11,870; in 18<i0, to 
i31,1i3,3~1; iu 1880, to f>0,1;;5,7B:3; in 1800, to u2,G~~,2JO; nntl Ynrions 
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,,,ls 2:?,:?~l, e0Yeril1g :3,0:13,0lb aerC's, and i11 tl1e J·ear preY"ions to .Jul~r 
J, 180!), the n11111bcr "a-; :?2.~18, co,·criug :3, 131, 1 U) aeres-total to 

1~0 " t · -~·1 - -u '"' 1! G0 ,· o:>·3 ,,n,, en 1·1es, Dlv,,)D j ac•r<.~~, Iv, .. J, :,,. 

l)nring tho t,vcnty-t" o J ears l)rececling July 1, 18!J7, the pul)lic :111<.1 

Indian lanc1s cl isposecl of for cash and nn<lcr the ho1negtead la,v~, under 
the tiin1)er-eult nre la"<;, loentcd_ ,Yitl1 agricultural college an<l oth<:>r 
1( inch; of f;Crip. loentecl" itl1 n1ilit ary bo11n ty lan<l ,Yarrants, ancl ~elected 
hy ~tat<.·:-, and railroads c1nbraeed ~flfl,!JGl,357 acr,,s; in l~fJ8, S,-!53,~D7 
acrc:s; in 1 tH.Hl, n.1~:? ,-11 :3 acres-total for t,Yenty-f onr Years, 317,5!1,, 6ti'i. 
~01nC' of tho ~tatt1s and 1uan:f rai~road co1npanies bn..ve 1)cen selling 
lanc1, 1nostly fo1 farn1s, an1ou11iing in the aggrE.gate to a ,,.ast nrca. 
1,he 11 u.111 bcr of sales on credit of tracts of land large c11ougl1 to 1Je 
1nens11rcd by c1cres, fron1 l ' SO to 1889, inc1usiYc, ,vas G0,431 lJy ~tat"'S 
ai1cl 1-!(J,100 by railroads. 

CAUSES OF !~CREASED PRODUCTION. 

, , .... hilo the country has been <10,·elopi11g as aboYo inclicated, the 
great nonagricultural populations of E1.1ropcan countries haYc bC'cn 
relatively increasing, and l1aYo exha11sted in t11eir consun11)tiou tl10 
farn1 1n'ounctio11 of their o",.n countries, espl.!cially \Yit11 respect to tl10 
ite111s of ,, l1eat, corn, and other cereals, anirnal a11d dairy proc111cts, 
and, to tho ycry s1nall extent o[ cultivation, tobacco ancl cotto11, tl1u9 
opening up a foreig-11 1narl{et, ,vhicl1 11as i11 a large degree ,varrantcc1 
tlH' expansion of tl1e agriculture of the lTnitcd States, along \V"ith the 
other causes or opportunities 1nentio11cd. 

rrhe decided decline i11 tl1e cost of transportation l1as also contrih
u led largely to tl1e transforn1atio11 untler co11::;ideration. 1 

l:.\IPLE:ltFXTS .AXD '.\IACHI.NES. 

'J'he 1nost pro1nine11t feature in t11e develop1nent of .. \ 1nerien.11 agri
culture is the i1111nensc in1pr0Yon1C'nt that has tak.en place in agricl1l
tural 1netho<ls and 1nachincs-iI1dcecl, thC' ,,·ord i1nproYP1nent is not 
adcquaio to express tl10 change that has ta.ken place i11 the n1etl1ods 
of agricultl1re i11 tl1is cou11try, l>ccauso the in1ple1nents and 1uachines 
arc treations rat.l1t"r than in1provcn1c11ts, an(l their n1ission has het>n 
ra<-1icnl n,11(1 far-rcac1ling. 'rbc) 11.lYe reduced the a1nount, of l1n1na11 
labor rc<1nircd to produce a giyen quantity of crops and to cultivate 
giYcn areas of la11<1, and tl1cy 1taYo been l·u·gely, if not, chiefly, instru-
111c11tal in convcrtiug local 111arlccts into ,Yorl<l n1arkets for tl1e prin
cipal c('reals, cotton, tobacco, aud auilna.l and dairy product~. 

1\ t~ch11ical description of these in1plcn1ents and n1ncl1ines can not 
be att<:111ptcd l1cre, and it ,vill be ~ufllciout 1nPrcly lo indicate gen
erally changes in thci1 c11:-tracter and in the resu1ts of tl1cir \York:. 

1 1'he clevolopn1eut of tra11sportation facilities in the United States is the subject 
of another article in tl11s Yearbook. -En. 
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l)epen{lenec 1nust ue l)laccd upon the reader's k n o,vledge of tl1ese 
1nacl1incs a ncl 11pon l1i 1nechanical n1ind to 1111clerstand h o"' and "'hy 
the~' haYr> contriuut~d so 1nucl1 to tl1c realizatio11 of tho p1 e:sc11t agri
cnlt nral era. 

\~EifI CLES.-.1\t tl1c lJoginning of this century earts ,v(•re used o n 
the farn1~ a11<.l chaises on the roads. Stag('Coaeh0s ,vcrc used on t he 
nutin roa,1..., of travel, and a f0,v ,,·ngons ,vcrc fonnd h n1•e nncl thPre. 
Carts ,ver0 1nore conY('ni0nt for use ,vith oxen on the farnt!-,. 11'01· 1nanv • 
years dise11ssion \\,l-; aeti,·c as to the co1nparati,Te ero11Jn1y of OX<'ll 
a11d brirses for farn1 usP, a 11<l "·ngons ca1ne in ,vitih the in<•reased use 
of l1or<sl.'"> and the in11lrovcn1ont of the eonllir.v roads. 1~u<rO"ics and b~ \ 

trotting horses gre,v Hll togL•thcr. J,igl1t 011P-hors0 ,Yagons first, 
a11pcarl'<l in ConneetiC'ut about 1 ':30, hut it ,Yas not, until 184-0 01· Jatcr 
that, thcy bcea1ne cou1111ou cnougl1 not to atiraet notice ,vhl'n SPl'Il on 
t lie roads. 1 

]>Lo,Ys.-In 1G37 thC're ,verP l)nt ;37 plo,•t~ in the colony of l\lassac•l1u
sctts Day. 'l',,·clYc .r<'ars aft Pr th(• landing of the 1>ilgri1ns thP far111Prs 
around l~oston h:td 110 1>lo,vs, an<l ,,7 pre eo1npPllPd to ln·cak up tho 
grouu<l an<l pr<'parc for c•ultiYation ,vitl1 their l1:1.11ds and ,vith ru<1e 
and <'lu1n~y hoC's a11<l n1nttocks. It "'a" the eusto1n in that pari of 
thl· eountry, <:Y('ll to a 1nnel1 latPr perio<l, for anyonC' o,v11ing a pl J\V 

to clothe plo,ving for thl' inhahita11ts oYcr a <.·011:-,hlc•rnhlP 0xte111 of 
territory. .1\ to"·n oft en paid n lH>nnty to anyone ,vho ,vould ln1y an d 
k<.'<:p in r<>pair a plo,v for the pni·post' of going about in this "·ay.2 

l\fr. C. C. Coffin thns 1nentions the plo,Y that l1is father 11sed: " I 
thin]{ it ,vas about 12 feet long. I kno,v that it rcq11il'c<l eight, to 1<:n 
oxen to dra,Y it, 0110 1nan to ride upon the beam to k:ccp it in the 
ground, ancl a man to follo,v ueliind ,vith a 11cayy iron ho~ to tlig np 
the lla ulk:s. '' 3 

.1\ "·t·itcr in tl1e R11ode I~land .i\1nc1·i<'an in 18:?0 drsC'rihcs the 11low 
generally in 1tsc in tl1e Eastern Stalt'S at that tilnr, k:no,vn as t he (>ld 
Colony 1>lo,v, as follo"·s: " I t ha<l a 1O-foot Ul.'a1n and 4-foot land ::;hle; 
your furro,Ys stand 11p lik<" the ribs of a }pan horse in the 1n0nth of 
nfarc]1. .1:\. lazy l)lo,v1na11 1nay sit on the hea1n and count C'Vcry 1,out 
of his na:r's ,vorlc. Six of these 1>lo"·s C'Ost 1ne on a11 a veragt', last 
year, $5 ea1~l1 to keep tl1e shares a111l coullcrs fit for "'ork, and the 
,ve:ar of tl1e othPr parts could 11ot be less tl1an $1 111orp-$(i p(•r yuar 
fo1· eacl1 plo,Y." 

'1'l1c fir:;t patenL for a plo,v in tl1is conn1 ry ,vas takc·n out hy Charles 
X0,YlJold, of Xe,v- .Jersey, in 17U7. Ilis ,Yas tl1e first cast-iron plo,,· 

- ----
A Century of Connecticut ..:\griculture, l1y Prof. \Villia111 TI. I3re,ver, T,veutya 

e~ghth Annual Report of the Secretary of the Connecticut Board of _\.gr,cuHtn·ep 
l'iJ4, p. 4!l. 

2 Eighty Years' l>rogress of the United States, p. 27. 
2 Arguments before the Coml!littee on Patents of the Scuat<> ancl !louse of Rep-• 

r eseJ.ltat1Yes, 1878, p. 2,2. 
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eY<:l' 1ll<l<.1e, hnt the farn1t'rb in those tin1es entertained great prej11<lices 
against it. 'rl1ere "·as a gc11eral idea throngho11t the co11ntry that a 
casl-iron plo,Y ,Yould "poi..,on" the land. ~Ir. C'offin remembers the 
fir;-.t cast-iron l)lo,v 11...,e<l in ]1is 11eigl1borhood i11 N('\\' Ifa1nps11ire 
in 1-)::37 and tl1c assen1blag(' of far1ners ,vl10 objected to it for the rea
son rnent ioued. IIe say"i that it r('q11irecl fro1n 1707 to lb-!-~ for tl1e 
in, enti,-e geuins or thi'::l country, togetl1er ,vitl1 the ot...,er,·ation'::) of 
far1ncrs and 1ncehanics, to arriYe at any just eo11<•lusion as to ,vhat 
,vould be the best forn1 for tl1e plo,v. 

"\\.,.ilhont 1nC'ntioniug intern1et1iate plo,v , it ,Yill 1>e sufficicnLto pass 
on to the Oli,·er chilled plo,v, ,vl1icl1 first appeared in 1870. rrl1is ,vas 
a light, dnrnbl<' plo,, \\·1th a 11101<1 l>oarcl of proper shape to cconon1ize 
cl raft and snita 1>1~ t nri_l the fnrro"·, and tl1i~ plo"· i11 a rnarked degree 
pron1ot ed the ccono1ny of plo,ving. It ,Yas stated by irr. ( 1offir1 in 
1878 tl1at this inYcntion, if u::--ed throughout the U11ited States in the 
prece<.ling ) ear, ,vould have cfiecLcd a sa ,·ing of 8-tfi,000,000 to the 
far1n('rS of the country in the expense of plO\\'ing. 

l\nd thPn inYention follo,ved in, E-ntion antl iinpi-0Yt•1ncnt follo,,·ed 
irnprovc1nc11t, until \\e ]1avcsulk:y plo,Ys, ganµ: plo,,s, plo,Ys c<nnhinPd 
\YiLl1 l1a1-ro,Y cultivators and ,vith seed drills, .,_;iJe-l1ill plo,v-.,, , ine
yard plo,,s, heet 1>lo\\ s, subsoil p1o,vs, douhl<.' lnnd-si<le plo\\s, and 
lastlJ, "hat has l>ecn the aiin, a11<1 scen1s to be tl1c end, of plo"· inven
tion, ,,cha, e the stc::un gang plo,v eon11Jincd ,,ith a seeder and a har
ro,v, \\'hich ]1as reduced tl1e tin1P required for l1urnan labor (in plo,,
ing, so\\·ing, and harro" ing) to p roduce a bushel of \\'l1eat, on an 
average, frorn :32.S 1ninute"> i11 1830 to~-~ rni11,1tcs at the present ti1ne, 
and \\'hiel1 ]1as reduced the ti1ne of anirnal labor per bnsh<>l fro1n 57 
to 111nin11tes; at the s,unc tirnc it has rednce<l the cost of hun1a11 and 
anin1al labor in I)lo,ving, f-.Ccding, antl harro,, ing I>Pr hu-.,hPl of \\"h<.'at, 
fron1 -± cent<:; to 1 C('nt. 

('ORN PLt- NTEI{S.-1Inndrc<1s of patc11is h,1Ye be<.'n issued for eorn 
planters. 'l'hc pa,rlic•r ones ,Ycre adjustments to the hoc, "11ich per-
1nitted the release of grains of corn "he11 the hoE:' " ·as struck: into the 
grou11<1; then canH' the l1and planter, and the next st<>p ,,·as the horse 
dri1l. N C"-t can10 the idea of 1narking ro,Ys in both dir<>et icns \\'ith a, 

<lrctg. ...\. long bcan1 \\·ith pins in it. ,ya-., draggt~d both ,,a~·s aero-.;s the 
fi elcl by l1or::,c~, anll then tl1e far1ner ,,·oulcl go along ,vitl1 tl1e hand 
plan lt•r a11cl plant t11e corn at the int ers0etion of the ro\\ s. Still, again, 
follo\\·c<.l a11 in1pr0Ycn1c11t, and tl1is ,, as the corn planter ,Yhich planted 
t \\~o ro,vs aL one t,in1c v<ith the ro\\·s running in botl1 directions. .i\.. 
111an sat on tl1c n1c1.chinc, and, at cycry point "here the drag had 
crossed at right angles, h e n1ovecl a leYcr tbat dropped the corn, "hicl1 
"ns t•()\ ercd by ,Yhl'Pl::; that tu1·nc>tl an<l pressed do,Yn the soil llpon 
the ~ec<1. 1'11e chl•(•k ro\\ er follo\\ etl; iL 'iYas a si1nple implc1nent, con
sisting of H1 " ' i1·c ehain or knot l('d rope stretching across t11e field and 
anchorc><l at 1Jot h ends. 'l'his pass0d through the 1n~lchin ~ as it ,Yas 
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man migl1t sl1ell about -10 busl1els i11 a day. 1"housands of l)atents 
ha Ye bee11 issl1ecl for cornbl1ellers, and the cu l1ninatio11 of theu1 is the 
steam.:po\ver or l1orse-pov,er corns11eller, "'hich \Yill shell a bushel a 
1uinnte, carry off tl10 cobs to a l)ilc or into a ,vagon, a11cl deliYer the 
corn i11to sacks or " ·agons . 

SEEDERS. - Fron1 the ti1ne ,vhen ,,,heat ,,·as first so,vn, up to a co1n
paratively recent period, the only metltod of so,ving it ,vas to thro,v it 
i11to the air by tl1e l1and. In this ,vay it is impossible to so·1v eYen1y, 
cspeciaJl.Y if the ,vind blo,vs ,,ith consi<l.erable force; and if cloYer 
&eed is to be so"·n, the g1·ol1nd 1nust be gone o·ter a second time, while 
a third time is req11ired ii fertilizer is to be distributed. Then, -..,·lien 
tho harro,v co1ne.s s01110 of the grains are buried too cleeply and some 
are not co,Tered ,vith earth enough. But not so many years ago in,Ten
tors set to " 'Ork to construct mechanical seeders, a11d tl1e result is an 
ahnost complete abandonment of broaclcast so,,ing by hand and the 
substitution of sucl1 seeders. 1"'hey so,v all kinds of grain and ooeus 
at 011<:e, ,vith fertilizer if required, an(l the3T harro,v at th~ same tin1e. 
Tl1ey mal{e the crop 1nore certain. It is tl1e general 01)inion that 
the ,vheat crop is increase<l. one-eigl1th or rnore by tl1e 11se of the 
n1ccl1anical seecle1·s, especially in tho case of n·iI1ter \Yheat. 

::\IO\YERS .AND REAPERS.-In 17D.J: a Scot.ch1nan invented ,,hat ,vas 
described as a n1ost n1arvelous and ,-vonderful machine for· cutting 
grain, doing as mucl1 i11 one day as seYen 1nc11 co11ld do witl1 th.e 
sickle. rrhis n1arYelo11s machi11e ,vas only the cradle. rr11e reaper 
follo,Yed, and the first 1)ate11t for one iss11e<.l in this co1111trj7 was giYen 
to llussey in 1833. ~IcCorn1ick took out his first l)atent in 1834:, 

I 

alil1oug]1 he had constTucted and tested a 1nacbine in \'irginia. i11 
1831 ,,ith s01ne s11ccess; but the ,vorld heard little of reaping n1acl1ines 
11ntil 184:5, \',hc11 150 of them ,Yere built at Cincinnati; l>J7 18-.l:G full~· 
300 had 1)een built. Tl1ere ,yas a ge11eral trial of mo,Yers antl reapers 
at Geney·a, N. Y., i11 1852. Ni11e n1achi11es contested, for other i11ven
tors hacl tak:en out l)atents. Ni11eteen ;years l1ad passed since the fir::,t 
patent had been iss11cd. O11t of tl1e nine machi11cs exhibited, not 
011e could start i11 the grab1 \Yitl1oui backing to get lll) sveed. 'There 
was a heavy side c~:·aft, tl10 1nacl1incs ,Yore cl11n1sy, an<l. they could 
not turn easily. 

13)7 1855 about 10,000 mo,vers a11d reapers lta<l bee11 b11ilt l>y diiiere11t 
makers, nearly all being onc-wl1eeled n1ael1i11es. ,.l"'l1ere ,vas an exhi
bition of reapers at tl1e J?rencl1 e:x1)osition i11 1855, i11 ,vhicl1 tl1e1·e ,Yas 
one English, one li're11cl1, and one American. 1'he French 1nachi.11e 
did its allotted ,vorlc in 72 minutes, tl1e English i11 GG, and the -4~mer
ican i11 22. 

1"'wo y0<1,rs later, i11 1857, there ,vas a trial at Syracuse, N. Y., at 
which nineteen macl1i11cs contested. Of these, all except three started 
in the grain ,,itl1out backi11g to get up s1)eed. 1"'11ere ,vas a trial at 
Aul)11r11, N. Y., in 18GG, at ,vl1icl1 fortJ·-four clifferent 1uachines ,vere 
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entf'l't>tl, au<l of t hcs<>, fort y-t ,vo did their ,York in a ~;it isfa<·1 or)· 
lll:1111101'. 

'rhe 1110\,·er and rt\ap 0 r co1nbi11P<l ent t hP grain and l('ft it on the 
ground bu11ehed llp in propt>r size for a shc>a.f, snbsequenil)T to lJ • 
ho11nd by hand. rl'hc harvc~ter "'as ..,uppos<>d to uc an inqn·o,T(l>Ill<'ll1 
U}l0n t hi~, bee a n~e it had a plaee for one or t ·~,·o 1ut1n to ri1 ll' to bind the 
~:?:rain as fa~t as it ,yas eut; hut the .. elf-hiudt>r \\'Pnt l> •yon<l that and 
hy 111(\ans of a 1nech.u1ienl attacl11nent did the bin<ling- \Yithont th0 aid 
of luunan labor. It \Yas not unti l 1~70 that the ~r•lf-bind<.•1· ,vas a 
1necl1ani~al sneces::--; but thnt ,vas not the end of 111, ntion for eon
structing n1achinrs to l1nrYQSt ,vhe.at. 

It rt~1naine<l for th<' ing<>uuit)T of 1nan to eon~irl1<.:t a eo1nbined reaper 
an<l thrasher, \Yit h "Thich it is 11Pce::-sar~' only to dri,ro across t he "·heat 
field in order to ol}tain the g:rai11 ready for tra11s1>ortation to the eleva
tor or el~e,Yl1ere. 

(~OTT◊A- GIN".-'\,.,.ithout the eot ton gin it "'onld he praeti<·ally 
i1n1)ossihle to r .. rise aucl nu1.rket the eotton erop of this cou11tr)', ,Yhich 
uo"· <.'01nn1011ly an1onnts to 10,000,000 ual<"s an<l n1orc anu11ally. 
I~efore \\.hitney':s in-v<•ntion it is said that tl1e lal>or of on<' 1>e1·so11 ,vas 
r(•quired for about ten hours to pil'k: the seccl::; fro1n 1½ pounds of c·ot
ton lint. 1\t the prf's011t titnc one 1nachinc \\'ill giu1fro111 1,500 to 7,.iOO 
pound1-, of lint in the ~an1e tiine, the quanti1y var~·ing- ae<·ording to 
thf' ~iz1" and po\\ er of the gin. 

lNl: Li..E CE UF PATENT L.\.\VS ON DEVT:LOI'~EN'l' 01 AGIUCULTURAL l!IACHJ).1.S. 

rrht' <l<>YPlopn1P11t an<l <.'rcation of agricultural i1n1>le1nl•nt::s an(l 
1naehi11('S hy thl' in,·e11tivc geni11s of this conntrj' is 0110 of tlH• n10-.t 
1•p1nark:ahlP fe,ttures of r)rogress of the (•enturJT· I ts history is 0ll<' of 
PYolutio11 a11d J'C'Yolution-a revolution of incalcnlabh• eonsPqnent·l-'S 
to hnn1an lal)or an<l the produc·tion a11d dit;tributiou of "'t~al1h, \Yith 

an i1111nense l>earing upon the trend an<l eharal'tcr of iu<1 ust l')T, '-O(•ial 
lif<>, an<l ci,-ilization. 

'l'his clevl•lopn1pnt ha:s l>een eneonragecl by the patent la"·::s of the 
country, and perhaps 11otl1ing eonl<1 bo n1orc tersPljT e.xpressiYP of th,.:1 
intl UC'nee of tl1ese la \YS in p1·01notiug 1nechanical agri<..'nlture than a 
Inl'ntion of tho 1111111 l)cr uf !latents that l1a \'C been gran f etl. l ,. nder ,late 
uf N"0Ye1nber l'i, l:-iDD, the l'ateut Office l'Pl>orts that patr•nts for ngri
c·ultnral n1al'hines had hcPn granted to the 11u111be1· i11<lieated in <:>nch 
of the follcnYing classes: \Tcgetaulc• (•ut1(•rs and c•rush<'rs, 701: ferti
lizer~, 82~: h<>t• culture, 1,03 '; trPes, plants, and tlo\\·ers, 1,102; <'are 
of li, e stoch:, ~3,i4~; dairy, -1,o:32; thl'ashers, 5,:31!); harro"·s and tlig-
gPrs, 5,801; fenees, 8,-10-1; S<'('dl'l'S and planters, B, 156; harv<:>sters, 
12,51!:>; plo,Ys, 12,G52. 

I t is no lo11gPr nec<>ssary for the far1nPr to eut his ,vh<>at \\'ith siekle 
or cracllc, nor to rake it and 1,in<l it hy hnn<l; to c·nl hi:s eorn:stalks 
\Yith a lcnife anu &hock: tlH' -;t;,tllrs by hand; to thrash his grain" itl1 a 
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flail, 1101· to clrive hors<'s 0\'(•1· it 1o 1r,•a<l it out, 1101· 1o :-;c·rap<' the 0ar::i 
of l'<>l'll ugai11st a ~ho, l'l 01· t 111• han<lle of a frying pan. It is no longer 
11e<·1•ssa1·y for hiln to clig potato<·s, 1101· to cut his gras, ,vith a ~eyth<' 
and to sp1·c:t<l it\\ ith a pitehfork that it rna~ dry, not· to piteh the 
hay fro1n th<? ,,·ag-011 to the hay1110,v in the barn, 11q1• to picl{ th0 lint 
fro1n cotton . ced hy hand, a_nd <so on \\'ith llllHH'l'OU~ op(•rations 
thl'oughout the" hol<' l'angP of agri<:ultul'al \\'ork. 

"i\Icehanic·al co11tl'iva11cc•s ha.VP largPl.v supplaut<)<l lt111nan labor in 

1na 11 y l'<'SJ)P<.:ts, o 1· ha\'(' ii n pro V<·d t hP a pp lie at ion of la 1>01· a 11<1 in c·rcasPcJ 
th<.· proclu<·t of ngrieul1urP, rccluee<l the c•ost of pr,><luetiou, nug-n1t.•11tecl 
th<> fa 1·n1<>r's gross i11ro1nl', and n1a<lP his life an <'asier one· than i1 ,, ns 

before• f hl' n1:t<·hine period. 
'I'hi:-- c·ou11tr_Y has c•on1e to h<' ,,·ithout a peer in the n1an11factur<' of 

agricult t11·,tl in1ph~lll('llt:-; and 1naehi11<•:-;, both in <1nalit) a11<l nun1ut'r. 
'l'ht- IHanufa('t uri11g establisl11n<•111s for pro<lu<'ing then1 in 1,'!)0 nu1n

bcre<l !110, ,,·ith a c·ctpital of ~-1..i,'>,~n:J,!J!J, and 12,54•~ Pn1ploy<>t":-,. 1·ecc•iv
in!! \\'ag<'s to tlll' n111ount of $:!l,Sll,,Gl, turning out a pro<ln<'t ,·ah1t.•tl 
at $~1.~71,(iJI. ()n<' of thPsC' estahlish1ncnts(thP la1·gL'siin th<' \\'Orl11), 
1naking va1·iou:-; ki11<ls of 1110,vPrs and reaper:-;, l'Ol'n hnr, PSt<•rs, c·orn 
huskPrs and shrcd<l<>rs, ancl ha)'rakc:--, turned out 1:-.,,71,0 n1a<.'hine:-. 
in 18!)S, or, 011 an a,•p1•ng0, 011c in ll•ss than a 1ninutc, for e,·c•ry ,,·ork-
ing clay . 

. \<iE;-;u11 S !"OR Af,IU<'ULTUH \I. hXPJ:IU::ltE~ l' AND 1:-;FOIC\l.\TIO:-- . 

.£\long ,vith the appli<•nlion of i11v<•ntin11, have' gro\\·n up nun1t•rons 
a 0 ·,,n,•i(•S fol' c<ln~atin•r and traini11 1r the far1nc•1· in a 0 TienltnrP for <lis-1':, b ~ :-. 

scnliuating i11for1nation \Yith rPgard to irnproVl'llH'n1-;, a11<l for ~tin1u-
lati11g a111011µ:far11H.'l'H1he assoc·ia1i\'cspirit an<l inc•r .t,iug th<~ lJe111•tlt:, 
to h<' cl<•ri, ed f ron1 eoOJH'l'H t ion. 

'l'hc first ol' 1 h<>se ag0.nc·iPs, eh ronologiea 11,Y, consisted of Yol u11tnry 
organizations for the· pro1no1ion of ag1i('ultnral intcrc•st, 'l'hes(', 
uncler va1·ioni:, t itl0s, <'XistC' 1l in the <'<>1011 i<'s PV<'ll before the he~·inn ing 
of this <'Pntnry. \\re li;1, <' rpc•or<l-.; of live• establish<'<l during· the 
<lec·,ulc> of' 1785-17!34, i11 th<' follo,\ illg" ~tates an<l in the order nan1Pcl: 
J>enns,1,ania, :::,outh ( 1,u·olina. l'\\ \'ork, ~Ins-,aehus<'tt.;;, a11cl (011-

• 
ncc·ti<'nL 'l'his nt(•thocl of ai<l to agrieultnrc has c·o11::,tantl) iner<'.t~t'd 
cluriug th<• uin<'i<'('llfh c•cntnr)', and agri~ultur:tl ~ociPti<'s, the 11.tnH· 

g-c•11c>1·ally applied to th<•111, ha,0 111ultiplicd so that nt thl' prese111 day 
1h<'l'C arc pl'obahl,\ f<.'\\' c·o111t!ic•s in th<.' l '"nitP<l 8ta1<.'s \\lH'l'l' :son1c 
forrn of agricult nral soc•ip(y do0s not P\.ist, "hi1<.' all the leading agri
<•tilt urnl inclu~tri<'s arc• rPpl'<'Sl'll1cd by St·lt,", an<l, in 1nany case~, h) 

J11tt ional orgnni¼,tt ion. 
1\fan, of tlH'8C', olu11lar, assoc·iations rec·ci, e ~tntl' aid, nn<l espe-. . 

<·iall, Ls this 1 rue of' those' organizt•cl 1nninl) for the pnrposP of holding 
• 

anBual fairs. 1\hout l,500 Hu<·h associations nro no\\ in 0xistt>nc·t', 
ext<>n:-d, l'l,v <list l'i hu1<><1 throughout, tho eou11 l ry, l>n l 1uore cspe<..•i.dl) 
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throughout the North ('entral an(l Xo1th .. A..t.la11Lic States. Of far1ners' 
clnus, it is suffieient to sa) their na1ne is legion. ...\notl1er of tl1e5e 
ag(•n(•iP-; eousi-:;ts of iJ1e co1nn1issio11ers of ag1icult11re or board 0£ ag·ri
cnli ur, of th<> different States, and aln1ost e,-ery State has so1nr official 
orga1 izatio11 iii the i11tere ts of ,.\gric11lture. 'ro tl1e e 11111st be added 
the agric11ltural eolleges a11d tl1e experi1nent 5tations, in "·l1icl1 the 
J?ederal and ~tate goYern1nPnts cooperate. 1 

r'inally, the n10. t in1portant of the agencies referred to is the Depart
n1ent of ... \.gricult11re itself, " ·11ich began a'-5 a11 insignifica11t diYision in 
the J>atent Office, D epartn1ent of t11e I11teriol', i11 1839, beca1ne a De
partn1C'nt 1111<lPr a ( 1 ornn1issione1· iu 18G~. and iu Fe bruar)T, 188D, \Yas 
e1·c·<!ted into a11 Ii:xecutiYe Dc1)art1nent 1111der a ecretar)-, \\1110 is a 
lllPlllbcr of tl1e C1ahinet. 

STATISTICS . 

• \.GRICULTCRAL CENS-C~ES. 

I1npol'tant an<l e.x.trnsiYe collectio11s of statistical i11for1natio11 ,Yitl1 
regar<l to far1ns an<l their l)roducts ha,·e bee11 111acle by national and 
St a f P c·Pn s u-;Pc;. 

'l'he fir-..t stath.,tie:-; of agriculture collPctcd by a l .,..nitecl States 
<'(~11:::;us "c·rc obtai110d i11 184:0, ,vitl1il1 lin1its 1nucl1 narrower tl1a11 tl1ose
aclopt <>d in the <'PnsnbP~ of 18D0 and 1900. 

~\t the pr<>--;e11t t11n0 it is the policy of t]1e Cen:::,111:, Office to p1·ocur~ 
an i11YPntory <,f i\1r1n propert:r and product,;;, ,vitl1 cleiailcd staten1ents 
fo1· aer<.>agc•, Yalnc~, quantiti<"s, a11<1 11111111.Jer:-, of li, e stock, as far a.s 
applic·a 1>1<'. It is e-xpected that tl1e nation al cens11R of this year ,vill 
pro(;lll'<' 111any faets "itl1 regard to tl10 far1ns of this C'011ntry, ,Yhi('h 
al'(' no\\ <,uppO...,l'd to 11umber about 5,000,000. ){o otl1er country takes 
such a thorough, e"\:tensiYe, ancl detailed census of agriculture as does 
the l'.nitecl States. 

'fhP nsf' of the censuses of agriculture n1ight he tl1e suhjecL of 
e.xtcnderl discnssio11, but con1parati vely little can he sai<l l1ere. :X ot 
a c.la,Y }Hlsse..., that tl1c Departn1cnt of .1\.griculture does not need to use 
ce1ti:;n~ sthtisties of agriculture in 1nany ,vays and for n1any purposes> 
not on 1~ in its o,, 11 routine ,vork of crop est itnates and in the prepa
rai ion and coudn<'t of stati ~tiC'al i11Yestigations, but al8o in re~ponse 
to nun10rons lPtters rereiYecl fro1n r<'side11ts of tl1c lTnitccl St,ttes an<l 
for<·ign eou nt rie~. 

~on1e of lh<' States are requir(•d by their constitutions, or Ly' legis
lat i\'e <:na,·tincnts, to take ce11~uc_;cs, tut not all of thcn1 co1nply "it11 
th<> r<:<1nire1nPllt. 1'he 1nost elaborate State C'ensus of agriculture is 
tak<'ll by ::.\la-..sa<·hnsPtts. ..c\rnong t11c other States required to take 

1 No atte1npt 1s 1nade here to exvlain even l,riefly the \'\'Ork of the agric;nltural 
colle~es an<l e- pe!·imen t stations as a factor in the development of agriculture, 
both a;_.{ric-ultnra1 education, dnr111g th·s century. and the ,vork of the af:,rricultnral 
e:.-q1erit'1ent sL,1 i)ns being treated at len6,h in other papLrs in this Yearbook.-ED. 
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3·~2 YEARBOOK OP TlIE DEPART:\IEN'f 01!"' AGRICULTURE. 

C<'ll.SU"i('S are Indiana, Io,Ya, Ir tnsac.;, ::\Iichiga11, Oregon, Ok:lal101ua, 
a n<1 "\\risconsin. 

lfc.,eful agricultural stati~tics arc collected and p11hlished also uy 
1.hc hoards of agrie11lturc of tl1e several States, notably hy the Stat,~s 
of 1\:xa"i and l(ansas. · 

DO.\UDS 0 1~ TRADE .\XD C'OTTOX EXCRANHES. 

.1\t lea~t t,Ycnty-five 1>oards of trade publisl1 statistics of the 1110Yc-
1nent, dist rihnt,ion, pri(•es, etc., of agricultural products, ,1.11<1 the fol
l<nYiug i-.; su1>st,a11tially a, co1n1>l<'te list of the cities in ,vl1ich i.h<•se 
boards of trade arc situated, the Yariants of the na1nc ueing so1nl·
t,iJnP,s 1nC'rehant-,' exchange, c11an1ber of eon11n<:'rc·e, pro<lnee exchange , 
01· con1n1crcial exehaugn: I~a,lt,in101'P, .tlld.; Boston, ~Iass.; Bn-ffq.lo, 
N. \r.; C.'hi<-'ago, Ill.; Cineinnati, Ohio; l)cnver, C.1 010.; l)ctroit. )Iielt.; 
l>nlnt.h, )f inn · In<lianapolis, Ind ; I~ot1i sville, l(y.; l\Ie1nphi::-., 1."'enn.; 
;\lil"·ankec: \\' 1s.; ::N"e,v York, N. Y.; 01naha, ~cbr.; Peoria, Ill.~ 
I.>hila<lc•lphhl, I>a. (c·on111H•r<•ictl c:'-.changc and also produce c.xcl1a11gc); 
J >01·t lane 1, Oreg.; l{iel11non<l, \Ta.; St. Loni~, )1o.; San T~'ran<:isc·o, (:al. 
(chan1hc•r of <.·01111ne1·c-e an<l nlso pr<H1u<.·e e:---.C'hange); ""<'nt.tl1•, \\,.ash.; 
'I'oledo, Ohio, n tHl \\rash ington, J). (.~ 

Iit•sidPs t.hc foreµ:oing hoards of t1·,Hlc, t,hcre nre 1nany i11 the l : uitpd 
, ,tates ,vlH>Se object is to stin1nlat" co11<:ertcd aC'tion by n1anufaeturers: 
n1r•1·(•ha.n ts, fiuaueiers, aud pcr~ons especially eonr.er11ed in carrying 
on the distributive pro<.·C'ssr-;. 1\hout 800 of these board-; of trade ha,~e 
a 1u1tional associat,ion, ,,·hie h ..,peaks po,Yerfully for intere-.;t~ rcprest'nt
iug 111an)r hundreds of 1nillion::; of dollars of ca,i)ital, and ,Yhicl1 snb
sta11tially r<.•prrse11t,,s t,110 <-'lass of J>(•r;:;<>11s kno"·11 as 111itltlle1nen, \Yho 
dist,rihu1P the pro<lnets of t,hc far1n. J1ut J,his 11ational assoriatiou 
dot•-; noL iH<.•lu<le all of tho hoal'cls of t,rade, c:l1an1hc·rs of l'0n11nPrl'e, 
and produc·e e~changPs. 'fhesc in t,hc nggrcgate nn111bt'r lJl:"'t,v<:>en 
1,300 and 1,100, the largest 11u1nher an1ong the St,at<>s l>eing fou1ul iu 
Ne"· \. ork; sreond 1 o "·l1icl1 st,and~ J>ennsyl van in; tl1ird, Ohio; a.1H.l, 
fon 1·t,h, ~lassaelins<:tts. 

'l'lH•rC' is n- elnss of t,hese l>oa1·d" of t,ra<le espreinlly eo11<.·P-1•11ptl "·'itl1 
cot ton, genernll)· kno,Yn as c~tton exc11ang<>s, ,rhit:h nre associations 
of 1ni<l<lle1nc11 ,vit h tl1c object of ol)tniniug infor1nat,ion in regar<l to 
the <'OtHlition of t,h c niark:et, ns influcnce<l l>y <lo1naud, supply, pro(1nc
t,ion, availalJlc eotton, and, in son1e casc>s, of dealing- in fut,urP.s. rrhe 
eii ies ancl to,Yn~ ,Yhcrl' these 0.xehallgP~ arc Rit,uate<l are as follo" .._. 
Eufaula, llir1ningha1n, ~lohile, nlo11tgo1ne1'), and Selina, .t\la.; I1it.tle 
]{oclc an<l rr cxark,u1·l, ~\rl{.; .t\tlanta, Colu1nhus, Ro1nc, 8aYan11al1, 
nnd .1\ugusta, Ga.; :Oionroc, Ne,v ()rleans, un<l Sl1rev(•port, I.a.; 
(}1·, ~c·n,, ille, (}rcPn,voocl, l\[er1dia,H, Natcl1ez, \'ick:sllurg, and \'.azoo 
Uit,y, l\lis~.; St,. I,onis, )Jo.; ::Ne,v York:, N. \7".; Ne,-..l>er1l, \\'iln1ington, 
and llalcigh, N. U.; ( 1ha1·leston an<l Uoln111bia, S. ().; 1\le1n1>lti::; a.nd 
Nash ville, 'I'cnn.; (}al, ('•,ton, Dallas, l1"'ort \\r orth, Slu:.·r1nan, ,,r aco, 

and lfonstou, ·re.x.; X 01 folk HIHl f>ortsn10111-h, and Riclllnoud, \ T~L 
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STATISTICS OF DE\"ELOP)IEXT. 

1'hc progress of ... \111erican agric11lturc 111) to tl1e l)rc,;;;cnt tiin0 ha~ l))T 
no 1nean-; l)een tl1oro11g11l;\ discussed in t his paper, 11or j.., it po~ ible 
to do so "ithi11 t l1e lin1its of a Yearbook: article; l1e11ce only a fe,, n1or0 
topies can be 1nc11tio11cd. First, statistics e"'\:pressing cl 'Yclop1nc11t 
,vill be given. 

Jf.\JC\IS A~D ACRE \..GE.-The n11111l)0r of far1ns incrcasPd fro1n 
l, 1-1:n,07:3 in 1 S50 to -1, 5G-1,G-11 in IRDO. D11ri11g t l1e sau1e tin,e the 
tot.al farn1 acreage i11crease<l. fron1 293,560,Gl-l: to G23,:?18,G1D acres, of 
,,~hic11 the i11crcase i11 in1proyed acreage w,1.s greater, botl1 ab . ..;ol11tely 
and relatiYely, tl1a11 tl1e increase in tl1r 11nin1J)l'OYcc1 acr0nge. 

1):( H.F.. \SI~G I1IPORT,\.XCE OF )IEDJU::\1-SIZED FA.R:.\IS.-111e H.\'(•r·1g0 

i--i:tA' of farn1:-; declined fro1n :?03 acres i11 18,50 to J ;37 acres in 1890, fPHl 
it 11a.., l}C'Cll estal)lisl1ed l)y a t}1orougl1 statistieal a.nalysi~ tl1at i11 tl1e 
1norc• r0cent years the incrca~<' i11 11u1ul)0r of far111s l1as 1norc largcl~r 
aL'C'l'Ut'<1 to f ar1ns of 1nediun1 1'1ZP tl1a11 to farn1s of tl1e sn1aller and 
l:u·g-,·r sizes. \\.,.l1y tl1is sho11ld b e so i s 011ly a u1atter of conjectt1rc. 
It u1,iy 1><' that the 11er;-;ons "110 acquire tl1e pro1)rietorship of farn1s, 
either as o"·n0rs or a.., tena11ts, l1avc becon1c 1no1·e ahle to acquire t11e 
JH>~Sl'"-"-ion of 1nc>(l in1n-si.zP<l farn1s, a11<1 so rejec·t or co11solidate tl1e 
s1nal1p1• far1ns; it 1nay l)P also tl1at tl1c largPr far1nc., haYe 11ot l)C'C'Jl 
foun<l to l)C as profitable as 1ncdil11n-sized far1n~. 

'l,hP lll-il~ of 111ar-}1inPs i8 a11 in1porta.nt ele1ne11t i11 tl1is col111try's agri

eulture, and J)Os~jbl) tl1e n1edi11m-sizecl fc1r111 as it exists to-day is 
:-;uscPJ>1 iblP of being 1uorP economically c11lti \·ate<..1 and 1nauaged tha11 
eithPr :;-u1allL'l' or larger far111s, and a1nong the eco110111ic reason.:, foe 
this thl"" farn1 n1achine 1nl1st be r0cl{o11Pcl as l1igh1y in11)ortant. I~ut 
"'11ateYer the explanatio11 J11ny b e, the fact ren1ains tl1at thl' n1iddle
elass far1ner, accor<l.i11g to tl1e te11<l.ency disclosed by the ce118ns of 18G0, 
is <'01ning n1orc a11cl 1norc to the f rollt an1O11g agriculturists. 

l '._1.R)I ItEAL E::,T.,\..TE A....~D l\l4\.CHISES.-,.fl1e YUlllC of t110 real estate 
of farms iucre;lS('cl fro1n t-3,271,575,4:?G i11 1h50 to ~1:J,~70,~5:\Gl:9 in 
1~!)0. Duri11g tl1is period tl1e ·val11c of farn1 ilnpl0n1l'11ts and macJ1i11l•~ 
in<·1·ea:sed fron1 )Sl51,5S7,G38 to 8-1D-l,~-17,-1G7; but these 11nn1l)ers <.1o not, 
ade<1uately represent tl1e inC'rea~e i11 the i111portancc of i1111)leuH:nts 
au<l 111acl1iucs, partly becat1se tl1e~o fig11res take 110 accol1nt of th<> , ·a--t 
inerf:'asc i11 their efficiency, ,Yhich 11as l)ee11 infinitely greater than tl1e 
figures 0xpress, an<l i11 a ,·ery large degree l)l'eause of the 1nueh ch('aper 
pric·, s J>rcYaili11g in 1800. 

J,~ :\H,.:u PROD1JCTS.-Thc ce11-;l1ses l1a Ye Ycry poorly ascertaiued the 
Yallll' of farn1 IH'odncis, the statements uu(loubtedly being conside!.·
a1>ly under the faets. 'rhe published stat-..'nH'll1 of the ceusus of l:-;!H) 
giYe~ the Yaluo cf farm products as ~:?,-:l:G0,107,45-t, but an estiu1nte 
111,Hll' on 1 he production ascerta,inc,d in the census of 1800 l)y .:\Ir . .T. R. 
l )otlg<>, for1uei- ::-.tatistic-ian of tl10 I>cpart1ne11t of Agrieultn1·c, places 
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thP value of far1n products in the agric11lt ural ye.tr covered by t11at 
census at a lJout S3,500,000,000. 

11,_AR::\1 1\NI::\IALS ha-ve i11creasecl as follo,Ys, as sho,Y11 by 11ational 
ce11su-;0s: IIorses, £ro1n J,3:3G,71D ii1 1850 to 14-,D6D,4G7 in 18!)0~ n111lrs 
and as~es, fro1n 55!J,331 in 1850 to 2,:205,532 in 1890; n1ilcl1 co,Ys, fro1n 
G,3-...J,00-1: in 1850 to lG,511,050 in 1890; oxen and otl1er cattle, fron1 
11,3U:3,81:3 in 18-10 to 3-1:,851,62:3 in 1890; s,Yi11e, fron1 26,301,203 in 
18!0 to 57,409,583 in l~!J0; sh eep, not i11cluding , pring lamb", fron1 
1n,:311,37-:l: in 18-1-0 to :l5,D35,3G-1: in 18fJ0. Tl1e \Yool clip of the cent-ius 
} ear of lb DO a1nou11tccl to 1G5,44!J, ~3!J po11nds. 1,he val11e of live 
8toc1c incrcasccl during the l)eriod li:l50-1890 fron1 •·5-1-1:,180,516 to 
•• ) 0 0"- - . - ~ -3 ~:..,::. o,1tJ1,:J1 . 

l1'AR::\I D~\.IRY PRODl1 CTS are thu8 ~iate>d in the <-·en::ilU:, of 1&90: Entire 
11u1n ber of gallo11s of 1nilk: produced 011 farn1s, 5,210, Jg5,567; pou11ds 
of lJutier, l,02-!,2~:3,468; pounds 0£ cheese, 18, 7~G,818. I t 1nu t be 
r01ne1nberec1 tl1at the production of butter and cheese on far1ns has 
been largely transferred to crea1ncries, "ho-;e procluets are 11ot included 
i11 the foregoing figures, but are i11cludecl in })art in tl1e een, us ~tati -
tics of n1a111lfactures-only in part, 110,Yever, becau8e it is kuo,,n that 
a very large portio11 of tl1e crea1nerieR and their products \Yl?re 01nitte<.l 
front tl1e cenRu s statistic:s of 18[10. 

PocLTRY.-In l l DO it ,,as reported that the chick:ens on far1ns nun1-
bc1·cd 25'3,871, 125; other fo" ls, ~6,738,315; and that the eggs produced 
ctnd sol cl cl uril1g the census year ,Ycre 810, 7:22, 916 dozen. rrhe poultry 
stati<:,tic·~, lH>\\'CYer, probably fall far ::;l1ort of the facts. 

l 1ROP PROD1JCTIOX.-('01ning llO\Y to the produetion of crops, the 
follo,ving e'-tracts are 111ade fron1 the cPns11ses of JS.J:O and l ':>90. to 
,vl1ieh the figures of the Departn1ent of .. \ gricnlture for 18!lD arP adc.lecl: 

c<erculs.-Produetiou of indian corn, 377,,5:31,875 l)n~hels i11 1, JO; 
2,122,327,fl-!7 bu1-:;hcls in 1800; 2,078,1!3,!)3:3 bnshcl:s in lt,DD; a11d the 
corn acrC'age inc-reascd fro111 U2,3G8,:>0-l: acres in 1 ~SO to 2,108,5 7 
acres in J bUO. 

rl 'hc ,Yheat produet ,Y,lS t -!,823,272 l>usl1cls i11 18-10; JGS,3,:3,968 
bushels in 1800; 5-!7,30:3,8-!G bushels i11180!); and fron1 1 80 to 1809 
the\\ l1C'aL ,1crcage inereased fron1 ~5,-!30,333 acres to 44:,502,516 acres. 

'l'he United States procll1ces 1nore " ·l1cat than any otl1er country in 
t11r ,Yorld. A C'on1varison n1ay be 111,H.le for 18!18: l 1rop of the l Tnited 
States, G75, 14:9,000 bu:shels; li1 ra11ee, 371,881,000 bu~l1els; .. \u tri,t
Ilungary, 170,038,000 busl1els; Ital}, 13:3,372,000 bushels; Gern1any, 
115,000,000 bushels; United l(ingclon1, 77,170,000 lJushels; l{ussia. in 
Europe, -1:01,83G,000 busl1cls; l{us, ia in .,:\sia, 91,000,000 1Jusl1cls; total 
A siatic prod11ction, 421,:321,000 bushels; total African l)roduction, 
44.,J:Ja 000 bushels; total South ~\n1erican procluction, 72,000,000 
bushels. 

'l1he oat l)roduct \\Tas, in l>ushch,, i11 lb 10, 123,071,341; in 1890, 
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800,250,GGG; in 1890, 79G,177,713. 'I'l1e oat acreage \Yas J G,14J:,J!);3 in 
1880, and i11creas,~d to 26,3-11,380 acr('S i11 1899. 

Tl1e rye prod net "a.;; 18,G.J:5,5G7 b11sl1els in 184:0, 28, l~l,398 l)u-:;hels 
in 1800, a11(l 2:3,9lil,741 bushe1'3 in 1800, \Yitl1 a decrease of acreage 
fron1 1,842,23:3 acres in 1880 to l,G59,308 acres in 1890. 

r'uffo11.-'l'l1e cotto11 crop of 1850 amountecl to 2,469,0D:3 bales, aucl 
tl1c crop ii1creased decennially 1tp to tl1e census of 1800, and aln1o~t 
"·ithout n, breal{ ann11all.r si11cc that :rear until tl1e enorn1ons erop oC 
lbfl~-90, \Y11icl1 a1non11tecl to 11,189,205 l)ales of co11sidcrably l1eavier 
\Yeig11t tl1a11 t11<' bales of 1 50. The cotton acreage increa..,e<l fi-0111 
1.J:,4:80,019 aerE's in 18'i0 to t11e la1gcsi ac>r~age yet attained, in 18fJ~-9!l, 
\\l1icl1 ,,as ~-1,007,295. ·r11e cotton crop of the l.,.11itPd State-;; suhsta11-
tially clon1ina t0s the ,,·orld 111ark.ct for eotton, its proportio11 of tl1e 
\Yorlcl 's crop being fro111 80 to 85 per c:cn t, a11d practically ha Ying lit lle 
con1pctitio11 ,,·ithi11 the lines of its o,,n grad.es an<l qualitie-;. 'I'he 
~tatc of 'fex.as alone l)roduces n1orc cot ton than any foreign cotton
pro<l ut'.ing con11try. 

Hoy.-'l'he 11ay productio11 a1nountc<l to 10.318, 109 ton:::, in 18-!O; to 
1Hi,~:31,4SO tons in 18flO, antl to 5u,G55,7.3G tons i11 lSDD; and the acre
age iner<'a.;;ed fron1 :30,G31,051 acres in lt--60 to Jl,32 ,-:l.G2 acrc>s i111Fi0!1. 

'l'ol1rtr·r·o. - 1',ro1n 1 ~-10 to 18!!0 tl1e 11rodnt'.tion of tobaeco increa~ecl 
fron1 :!l!J,lh3,:31D pnun<ls to J')B,25G,u-1Gpounds,a11<1 the aereage in tl1e 
lat1l•t· y<>ar ,Ya-.; Gfl,3,3O1 acre:::,. 

J")olrdoPs.-"\\.,.hitc potatoes are a crop of extraordinary incrcas0, the 
bns1H•ls in 1 i-,JQ being GJ, ,fJ7,8fJG; in 1890, 217,.5-l<i,3u~, a11d in 18H9, 
22S,78:J,23:!. .B'ron1 1h50 to lS!JO tl1e pro<lnction of c;\',ect 1>otntoes 
iner<'asecl fron1 :3t\~H8,1J to J:3,050,2Gl bus11Pls. 

AGRiCULTl:R.\.L 1';:CPURTS. 

'fhe deYelopment of the agric11ltur0 of t11e l'"nited States ]1as 1nueh 
1nor<.' than kept paec ,,itl1 tl1e e11ormous iin111igration, increase of 
popn1a.tion, increase of do1nestic consu1nption for food and 1nanufac
tn1·C'cl prod nets, and f0r cattle anu other don1estic ani1nal:;;. It ]1as 
furuisl1C'd 1)csi<les an cnorLnous Sllrpluc, for export. Only tl1e <>xports 
of thP principal products ca11 bP gi,·en 11ri<'fly: 

'\\7HEA.T.-'fhe "·heat export ,vas J/~72 bu~hels in 1s2;3; 4,li35, 1,)3 
busl1els in 18GO, ancl 130,432, 15 bnsl1els il1 18D0. 1) uring the <;an1e 
tin1e ,vl1eat flour was ex.portec_l to tl1e an1ount of 7513,,0~ barrels in 
18~:3, 2,611,5!1G b,trrels in 18u0, a1Hl 18,502,G!J0 barrels in lo!J0 . 

• 
('OTTOX.-'rhe exports of ra,,v cotton a1nou11tecl to 173, 7::?3,270 poun(lS 

in 1823, to 1,7G7,GS6,338 poun<ls in 18G0, an<l to 3, ,7:J,41O,::?93 pounds 
iu 1890. 'l'he 1nore recent protlnct, cott on-see<l oil, h~tcl an export of 
50,G27,219 gallons in 1809, and tl1e e,po1·t traclc in this 1>ro<1uet }1as 
cl1i<'fl) gro,Yn up since 188D. 

IIAY .AND BARLEY.-1,he l1ay export is rrlati,·ely s1nall, an1ounting 
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to only G-1,DlG tons n 1t>flfl. 'fhe bal'ley expo1 t also is co1nparatively 
:-,111:111, a1non11ti11g tc:, ~,2G7,400 ln1~hels in 18!)!), althougl1 it reac11c<l. its 
rnaxiinu1n a111on11t of :.?0,030,:301 bushels in 18!)7. 

C'ORN.-'l'l1e corn export "'as 7 J!l,0:14- 1Jushels in 1s:2:3; it ,,a.., :3,314, l 55 
l 1c;..hels i11 1t-G0, an<l 174,0~D,0:ll bushels in 180!1. In a<l<lition to the 
11n1nanufa<·t u1·c<l corn Pxports ~n·e the Pxports of corn llH'al, an<l thPc;..e 
a1nounted to 7fJl,4S ' ha1T<:}ls in 1S!Jfl; bnt a large• portion of the eo,n 
J)rocluc•t is co11su1ncd lJy do111estic anin1als, tl1e exports of ,,·hicl1 are 

rnPnt ione<l belo"·· 
OAT~ ~XD RV"E.-111 1 SfJ<) the oat export a111onntl'<l to 30,:30!1,GSO 

buslteh,, n11d thP oal-1neal P\.J)o1·t ,Yas 58,01:2,:305 J)Ot11Hl:s. In the san1e 
y<•ar t hP rye expu1 L "'a· 10, 1-10,Siu l>uslH:l~, nncl the rye-flour export 
4, 8:.?U ba rrc lH. 

1\N"L\IALS .AN'D ~\XL\IA L PRODUCT~.-rfhe f ollo,, 1ng Hl'(' the exports 
or f,1r1n a11iinals in 180!1, the fignrps rcpresl'nting nn1nher~ >f a11i1nals: 
Ca1 1 lC', ;Jsr,,4DO; hogs, 33,0:31; hol'SPS, J.},77ti; 1nnles, o,'i\5.'5; shcPp, 
11:3,.2~G. rJ' IH•~c 11111nbcrs have gro\\'ll during the }a.:,t t\Yl'nty-fiye 
)(a1s f101n al1nost 11othing. 

'rh(' <>xports o( beef l)rodurt "'i cllllOllllted 1 o 1 !1,053,800 pounds in 18(io, 
11ot inrluding pr('SCl'YP<l 1ncal:,, and the Pntire quantity of beef prod
nets exported in J ~ !1D \Yas :JG ',nur;,G;JS 1>on1Hl"'i; in the latter YL'ar the 
l><)ef-(allo,, exports an1ountP<l to 107,:Hil,OO!J pound-; In ltiOG th<.' pork 
pr,Jduetis e,portc<l a1nonutc•d to !"J7,'i."><i,1(i9 pounds, and i.he nn1nh~r 
had gr<nrn to 1,700,3S0,:357 pound~ in 18fl!J. 111 lSUD the 111utton t~x-
1)01'l!-i a111on11tc<l to 37H, 110 pou11ds. 

1\ large i tc1n of export has gr<n,·u up '"i 1 hi n a f p,,• ~ < Hrs n nd er the 
nan1c of ol<>o oil, a11tl its export in lSU!J a~:?:gr<>g-at 0 <l 14-2,.3.JO, !9~ pounds. 

'l'hc butter au<l cht>esP expol't'5 h,l\ l' 111 late.\ P,t1·s sho\\' 11 a dL'<·linP, 
a11tl in 1800 thPy a1nounted, l'L'Spect1, cl}, to ~o,~~-;-,nn, and 3 ',lD~,753 

r>ound~. 
rroBACCO.-li'or u1an} ) e.1rs tobacco ha8 been a large itc1n of export, 

and its <1uantity has substantially rcn1nined constant for t\\'(•ntJ
fiye Y<'Hl'S or so. 'J'he pounds of leaf tol>n<·<·o Pxportctl in JSDfl "'('1'0 

:37~,4:!l,~!!5 and the valnc of the 1nanufactured touacco exportPd in 
that year \\'as ~5,17U,0l~. 

,,T OOL.-'l'ho \Yool 0xpo1·t h,t') 1 a 1·cl)' r<:'acl1cd 1,000,000 pou·uls, 
although in lSnG it nlinost c<1nale<l 7,00U,000 pounds. 

rl'hc f..1,dis1ics iin1ncc.liatol.r prcec<ling, a<:; "ell as the others in this 
pape1·, express forcibly and co111preh0n~,i, Pl}, althon·gh tersely, the 
ag1·i<·nltur:tl dC'vclop1nent through "·hil'll this l'Onnlry h.1s pa:-;se<l up 
to the pl'c~cut tiint• - a <.10,·0lop1n<'Ht. "hich has hren unparalleled iu 
the history of the \Yorld in its rapiclit} and 1nagnitt1<.1e. _ 

Jl'EJ1TILIZEHS. 

'l'hc <1<><•,u1e IS 10-1850 111arks an epocl1 in the- hi-,to1 y of agrif'lll
turc. 'l'hc ,vorl<.l "a::; then 1nak.ing rapid stride"' in applied science. 

I 
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I{ail roads ,,ere ra11i<1ly oxte11<.l ing. ocean stc:-an1 na,,.igation beca1ne 
e~ta blishe<l, the electric teleg1apl1 can1e into nse, and, \\'l1at was of great 
i1nporta11ce i11 co1111ectio11 ,Yiih agric11lture, tl1e cbcn1ical t l1eo1·y of 
111a n t1rc5 ca 1110 to be understood. ".l\.rtificial fertilizers," n1a de accorcl
i ng to forn1t1las found "d on tl1e che1nical c·on1po:;ition of tl1e asl1es of 
plants, began to be n1a1rufactured, and ca1nc rapidly i11to use. '".rl1e use 
of nitrate of soda a11d s11perpl1o~pl1ate of li1ne ,Yas becon1ing con1111011. 
The ra1)idity of tl1is gro,,th is 1)erl1a1)s best SC'e11 i11 the l'isc of tl1e 11<.,e 
of guano. Samples l1acl conic to Ji:urope early i11 tl1e cc11t11ry; 11ext a 
ft>,v casks can1e; in 1840, Liebig, tl1e e1nincnt cl1e1nist, brougl1t it 
into notice, and the Soutl1 1\.1ncrica11 1nercha11ts sold a s1nall cargo 
that ;year. '.rh e 11ext )·ear son1e ~,000 tons ,rere i1nporte<l into Great 
Britain. ' 

'l1l1e 11sc of co1nn1ercial fertilize1's ]1as progressC'd fro1L1 year to year, 
11ntil, i111S9G, 1,891,017 tons ,,ere 11sed i11 tl1e lTnited State"-, ,·alned at 
~37,G ':,,S69. 

'l"'he cconon1ic adYantages of t l1e use of fertilizers are clistil1ctl~y 
sho,,rn i11 an in,'"e5tigatio11 c0ndt1cte<l by tl1e Di,·ision of Static:;tiC's of 
the I>epart1ncnt, of .J;\ gri~ult11re in 1896. rl,his ,-vas a u11iq11e in, t>sti
gation of con1prehe11<,rye cl1aractfl:r, a11d \\·as applied. to tl1e 1>rod11ction 
of cotton. 1 

.:\long "·itl1 the increasecl cons11n1ption of co1nn1C'rcial fertilizers, 
tl1Rrc has l>ee11 a vastly i11cre,lsi11g realization by faru1er:,, of tl1e ,·alne 
and utility of l)arnyard an<l con111ost n1an11r<:'~, C"=>peciall5· in the part~ 
oi the eountr) ,, l1ere cattle are kept in stal>le'3 tl1rougho11t a large 
portion of the year. ,,·11ile the average prod.11ctio11 !)Cr acre of vari
ous cro1>s has not 111aterially increased for n1auy year~ past, yet far1n
er:s lcno,Y that tlH\Y not 011ly n111st not, b11t can not, rob tl1e &oil of its 
fertility "·ithout restoring tl1e ele1ncntl:> tl1at go to 1nak.e IJlant gro,Yth. 
In son1e parts of tl1e countr)·, "l1ere tl1c fertility· of the soil is n1ate
rially irnpairecl, it is still tl1e c11sto1u to lei cultiYated lan<l lie fallo,v 
fo1· :-;nfficicnt le11gtl1 of t11ne to i11crease it.s fertilitJr, but tl1ere is alRo 
a large extent of rountry ,vl1ere this is 1101, <lone, and ,,l1ere, on the 
con 1 rary, do1nestic an<l coin 1nercial fertilizers are liberally ui:,ed. 

Speaking ir1 general for tl1c ,vl1ole co11ntry, the net rc';11lt of t11e 11~e 
of fertilizers, so far, has been n1ainly to prcscr,·e tl1e 11or1nal fertility 
and production of tl1e soil, although farmers' experiences ha vc 11u1uer
onsly and extensively estal>lh;he<l tl1e econo1nie clcsirabilit;y of n1ore 
intPnsi \'C agricult11re. 

]~\·OLUTIOX OF 1:ARIETIES OF FOODS Fn.o::u PRODl;.CTS. 

1 here is one pro1ninent feature in the agricultural <leYPlopm<:nt 
of the United States t h at l1as received little public attention (a fea
ture "·hicl1 alone is worthy of an extendecl article), and thjs is the 

See Bulletin No. lC. miscellaneous series, Division of Statistics, U '3. Depart
ment of Agriculture, The Cost of Cotton Production. 
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extraordinary mult iplicat,ion of t11e Ya.rieties of foocls into ,v11ich farn1 
p1·oclucts have becr1 co11Yertecl 1\y the slaughterho11se, by the packing 
11ou~e, l)y tl1e cannery, and hy the 1na1111facture of l1ealih foods. Th0 
effect of all thiH t1pon the consumption of nunierous farm l)roduets 
11as l>ce n Yery con~i<.lcral>le, and l1as, to s0111e exteut, rey·olutionizec1 the 
diet of the people of thi~ cou11try, and presun1a1)1y of other parts of 
the ciYilized ,vorl<1, especial!) of people living in cities and to,v11s. 

EARLY J>R.\CTICES REG.\.RDIXG FOOD SUPPLY . 

One does not, nE>e<l to go l>nek 111or0 than a gP11eration to find tl1e 
1neat supplJ' dPriYed fro1n local farn1ers and butchers. IndePd, 
a1no11g the great 1nass of the p0ople liYing outside of the eities and 
larp:P to,YBS the fresh-n1eat Rupply \Ya<; a nu1iter of neigh1Jorhoo<l l>or
ro\\ utg; a far1ncr slnu~rhtcrc<l an old co,v, pcrhapR, an<1 dh,trihnted 
s0111<' of 1,ht• <It~artt>r<, 01· ot;her portionb of Ll1c carcas8 a1nong his neigh
bor~, ,vit,h 1,he expectation that t,hey \\'Ould return a11 equi, alcnt ,,. he11 
it ca111e their turn to butcher. 

l;nt,il <·01nparati, (•ly recent J ear-. the product<:; of the farn1 ,,·ere 
<list,l'iln1tcd 1,hronghout th<:' y('al' for foo<l consu1npt,ion in a <:rutlc and 
, <'l"Y rPst rictc><l ~c•n':ie. .i\ pples and grec11 corn \\'ere dried in t,hc sun; 
inclinn corn "as pr<"s<'t'\ e<l dry in th<" crih; potatoes, cabbage-.;, and 
t,urnips \\·pre kept, frci-,11 in the cellar; so1ne beef ,vas <lrie<.l; l)Ork. an<l 
b eef \YCre pickled in brine; sq na<.;hes and pu1npkins \\'ere l(ept for 
80111c t-in1c after t,hc hn.rYc~l ,, it .hon L rot ting, and so on ,vith a f<·,, 
ot,her pro<l uc:ts of t,he far1n ancl garden. 

CAXXIXG, PRESgR\'IXG, AND REFRIGI:R.\.TIXG L\ RELl.~T YEJ .. RS. 

.i\n i1n1ncn':>e chnifge in 1 h<• r<>lation of foods to '-iCasons has 1 ·tkt>1t 
l)lnce "ithin recl~nt year~. l◄'re~l1 beef and n1utton and pork. and 
l)Olllt,ry preserve<l hy refrigeration can llO\\" be had in all J)at•t-.; of 
the> <·oun1,1·y fron1 1,hc farn1s and ranches of tl1c ~Iis~issippi \" nlle~-, to 
S,l) 1101,hing of t,hc i1npr0Yc<l local 1neat :snpply. l\Iauy of the priueipal 
garden protll1cts no"" kno"' no season, O\\ in~ to t,hc <:anner and the pre
server. 'l,he pe,1 (•.h and the p ear, the aprieot ancl the plun1, peas ancl 
beaus, lentils and g-r~en corn an<l ton1ato( s, and n1an}y kind~ of b('l'
ries-a1Hl so on througl1 aln1ost the entire li~t of the frnit- n1H1 , l'!.!,'
elahle prod nets of t,he fa1·1n and gaidt•n-arc no"· to bl' had at all tin1<•s 
of t,he year, not, al \\'ays, perhaps, "ith t,he fla Yo1· th<·) possesse<.l \\'hc11 
gat,her <1 fron1 their vinp..:; and stalk-., and t,l'i..'C:,o,, but Yl·t " ·ith 1nnel1 of 
t,ht>ir ol'iginal freshne..,:~ and tla Yor. 

13) n1<._.a11s of canning ,u1d l)l'i..'::-; ,r,·iug the far111ers' n1ark:ct has l)C<'ll 

en! 11'gl'd both in t,i1n<.' and space until tl1e 111arket, for fal'Hl and garclen 
lll'oduet~ no\\' cxtC'n<l-::, throughout the enl,ire yen1·, 11ot only to reu1ote 
parts of this country, but to a large port,io11 of the \\orld. 

If a list of t,he <litl'erent kinds aucl dcsc1·iptions of food \Yero to 1.,e 
pre::;ented, it " ~011l<l, hceause of its 1nn!J;nitu<le, oYertnx the patiL'ncc of 
the reader. ...\11 attc1npt ,va.., n1ade several years ago to prepare 8Ul'h 
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a list for a publisher, ancl tl1e 11nclertaking 11acl to be abandoned on 
account of its 11nexpectetlly large pl'oportions a11cl the tin1e, labor, an(l 
ex.pense req11ired. I n tl1is paper it is prop o ed 1nerely to giye thl'ee 
illu"trations of tl1e l1cterogeneity t l1at ha cl1aracterizPd the de,Telop
n1ent of farm products as food and for ot11er pn11)0 es. 

Bl'SI~ESS Olt A PRO)IIXEXT PACKIXG CO)IPAXY. 

One of tl1e large ,, .... ester11 pack:ing con1pa11ie. \Yit 11 e11or1no1..1s rnpi
tnl a11cl business has b een selected to illn'->trate ho,Y t11e extension of 
the far1ners' 1nark:et ha bee11 promoted and elaborated in recent ~·cars. 
'fhi. paeking co1npa11y o,,·ns t l1c cars tl1at are used to cliRtributc its 
products and to collect on1e of tl1rn1. I t l1a ~ 300 tanl{ cars for tranb
port i11g blood a11d tanlcage for fertilizer and Yarious an in1c1l oil..,; it 
has 4,000 cnr .., for tra11sporting dre .. ed beef and G,500 cars fer i.ran:-,
porting fruit. Fron1 ther)ricelists of tl1i co1npany, sent to its ngeneie-, 
t hroughont the l;11iled 'tates, the follo"·ing faets are extracted: 

The beef carea::,s is Cllt i11to 1nany different parts b1 ,·arious "·ay~, 
all iutcnde<l to 1neet the den1an<1s of ret.<¾ileri':, and conF>un1er-,, an<l the 
differPnt parts ...,o cut, inclncling all of the parts of tl1e anin1al ens
to111arily t'atPn, 11n1nber 5:3. \\~ith regar(l to n1eat euttingf), tl1P Hu1n
lH•rs at'<', pork 2!1, n1utto11 1~, Yeal 5; 11un1 b er of boiled ha1ns G; vari
Pth•:-- of san"ag<"-, -1-:3 an<l of clelieatesse11 sa1.1snge 1-1-total Y,lrietirs 
<Jf sansag<' ,i,. 'fh c dri<.•<1 salt n1eats are prepared ,,it11 lG different, 
enttings; thl' baeon 111eat-, ,vitl1 lG. 

'fhp1•c· arP ha1n<s of n1a11y <lcsrription::-, and dried beef, n1cs:-, pol'l{, 
111Ps:-i h<'e r, pit·kl<><l bupf t.ongne, pork sparerib::;, n1ince-1neat in pael{
agPs of nu1Hcrous -;izes, lard, con1pound lard and lard oil, 11eat's-fout 
oil, a11<1 tallo"· oil. 

'!'he canne<l u1eat<s include 11un1ero11s Yaricties, an1011g \Yhic-11 1na:r 
he 1nPntion ecl corne(l beef, I)igs' feet, gelatin, b oar's head, ()xfor<l 
:-.ausagc, tongue, roa t beef, boiled b eef, chip11ed beef, cleYilcd l1a111, 

/ p1)tl<'<l ha1n a11<l tongur, 1ui11eed 11a111, C'hic:ken, tnl'key, c11ile con ear11<1
, 

pork an<l bt>a11..;, O\.. u1arro,-v, chic•l(c11 tan1ale, and sa11erk.raut a1Hl 
\ it•nna sa u~age, etc. 

'l'lH'l'<' arP to hP 1ncntioned al-,o so1ne of the ean11ed soups, as ox tail, 
1nnc•k turtl<.', ton1ato, co11so1n1ne, c11ickcn, ~)eef, n1uttou, vegetable, 
pu t'('f' of green peas, and so on. 

'rh<' c·xtl'aets of beef arc liq11id and in tablt•ts of , ario11 · d<"-;c•1·ip
tio11:-.. 1'he pieklecl tong11es, pork hock., anu pigs' feet are of nin<~ 
tl('s<•ri ptio11s, and there is poultr:r of all sorts and fresh cgJ-; a1Hl 
c·annPd <'gg...,, duek.s, quail..,,, en1son, prairie cl1ickens, 11igeons, squabs, 
and c·, t·11 t rog~' }pg..,. 

COTTO~ SEED. 

(~otton s<'e<l i~ a Ye1·y n1arl~<1<l in...,tanC'e of a fortner by-product of 
the far1n \\ hieh has l> t•eo1ne of cno11nou~; , alue and of Ya1·iecl usP.:. 
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The n1eats arc 1na<le into oil cake and oil 1neal for fee<ling f-tuff and 
for fertilizers; into crude oil, cotton-seed -;tearin, s,.tlad oil, cottol011e, 
n1iners' oil, and soap, a11d the oil is exported to Europe a11<l brot1gl1t 
back again as olive oil. 1"he hulls ma)· be ttsed for 1nakiI1g l)aper; 
thP:r are made i11to bran for cattle food; tl1ey are used for fuel, and 
arc au in1po1'tant contribntio11 to the list of f~rtilizers. 

IIere is an enorn1ons sot1rce of ,vealth ,v11icl1 science ]1as giYen to 
t11e far1ncrs \Yii11in co1uparati, ely recent years. rrhe e:stimated, alue 
of the cotton seed of a 10,000,000-bale crop of cotton (to tl1e planters) 
is about $30,000,000, a11cl this Yalue is now al111ost entirely appropri
ateJ b:r tl1e1n. 

DIYERSIFICA.TION OF DAIRY PRODUCTS. 

Only 011e n1ore instance of tl1e elaboration of tl1e prod11cts of the 
far1n need be mentioned. to illustrate ho"' ,·aried the farmers' 1narl{~t 
hac:; becon1e and 110,v 111inutely his l)roclucts l1a,·e bee11 made to create 
and a11s,Yer the \'rants of n1ankind. The follo·w•ing are the Yarietie 
of the clair)' pro<lucts of tl1e U11ited States, as furni lied by· 1Iaj. II. E. 
Al ,·or<l., cl1ief of the dairy di ,·ision, Bureau of 1\.nilnal Iu(lustr:r: 

• 

Butte1·. 

Dairy and Creamery: In tubs. boxes, family packages, rolls, and prints. 
Imitation Creamery: Ladled, Renovated, or "Process,'' all melted and rechurned. 
Fresh or "S,YeeL: .. that is, unsalted . 

I. 1-Iard: 

,.. 

• 
Cheese. 

(a) Domestic varieties: 
Factory Standard, or Cheddar. 
English Dairy. 
Young America. 
Little Fa,Yorites. 
P,cnics. 
Ponief!. 
Skim cheese. 
P ineapple. 
Sage. 

Differing in size and form rather than in 
character, 

(b) For.:ign forn1s, imitated: 
S,Yiss, or Gruyere, 
Eda1n. 
Gonda. 
Lilnhnrger. 
1.[unster. 
Brick. 

II. Soft: Pot cheese, or ~mearcase. 
N euf cha tel. 
Cr•~an1. 
Isiguy. 
Drie. 
Ca1ne1ubert. 
Potted ancl prepared cheese, "Club-house,·• etc, 
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1Vilk, etc. 

Conden,.;ed milk, s,veetened. 
Condensed milk, plain. or uns,veetened. 
"E,·aporated cre:un .. , 
C're 1111. sterilized and canned. 
~i1 lk and cre:11n, Pasteurizetl, ''Certified,"" Modified," etc. 
J\.ou1ny:s, !ll atzoon, "\Y.heyn, etc. 

SO)IE ECOXO:\IIC RESULTS OF l\IACHINES. 
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~J uel1 re1nains t J llC' saicl ,Yith regard to the eYolution of agriculture 
in the nitcd btatec;;,, bt1t onl~- a brief reference ca11 lJe 111;1<lc to <;ome 
of 1hc 1norc i1nvortant re ults of the investigation of ha11<.1 ;.ad 
111aehiue labor and proccsse a applied lo agriculture, ,Yitl1 a co11trast 
bl•t" ecn far1ni11g as it ,Yas practicecl fifty to scvent.Y 3rears ago and 
far1ning as it is 110,•t carried 011 ,vitl1 tl1e aclYantage of the labor
saying aud perfcctii1g i1nplc1ne11ts a11d. n1acl1ines of tl1e l)resent tin.e 
as ,, 1c.•ll as "·ith t l1e i1nprove1nents contributed. by tl1e cl1ernist, the 
"book farn1cr," and tl1e 111orc enlightened ex1)er ien ce of the la:st l1alf 
('(:'11 t ll l'Y. 1 

~ 

CORN Ct:LTIY.\.TIO:N .A.ND 11..\RYESTI~G. 

I;( t"•epn 1855 anc1 1 Sa-! the follo,Ying cl1a11ges took place b1 tha 
(•ult,i, atio11 of eorn. rr hc tiine of l1t1n1n11 labor required to produce 
ont husl1t l of cor11 011 a11 a, erage d.ecli11ccl fro1n -! l1ours and 34: n1in 
utPs to 41 nii11nt(•s, an,1 the co~t of the J1u1nan labor to produce this 
bns ht•l d< clinctl f1·0111 :351 cents to 10½ cenls. 

In thP ParliPr J C'ars the plo,Y and l1arro,v of tl1at !)Criod. ,Yerc used.; 
the ,,JiC'ek ro" s ,, ere 1narked "·itl1 the sl10Yel plo,Y; tl1e seed ,,·as 
dropped by han1l fro1n a bucket or 1)oucl1 carri"'d by the farn1er and 
co,<.~1·ed "ith a hoc; tl1e cultivatiug ,Yas do11e "ith a sl10,el }>lo\\'; 
1'--niYes \\'ere used for cutting the stalks fron1 the ground l)y l1and; 
hu l'-i11g pegs \Yere " rorn 011 t11e l1and in l1usk:ing:; the stalk.;;, l1usks, 
n n<l hlau<'S "'e1·c ent into fodder ,Yith. an old-time n1acl1ine tur1.ed by 
halld, n ucl the corn ,,..as shl·llecl b:r hand, either on a frying-pa11 handle 
or 011 n ~hoYel or by rubbing the cob against the unshelled ears . 

.... \ ratlic>al t•hangc had taken place in l~DJ. 1.,ht' eartl1 "a::; loo, ned 
,, i1 h a g,tng plo\\r, an<l. a db,k. harro'>Y very thorong-hl.r pul,·erized it . 
.. \ corn planter dra\\'11 hy a horse pl,111tP(l the corn, and thC' top soil 
"as pul, C't·ized after,var<ls ,Yith a four-section harrO\\'. 

\\'h0n it ca111e to harYc.\sting the eorn, a ~"lf-Lindc.'r dra,Yn l>~ h< 1-.;eq 

eut tl1e st alks and bound the1n, autl thP shoc·k:s of stall~s \\'Pre ,lie& 
hau 1<:•d to a 1naehin<', "hich rpn1oyed the h n:sl~:-s fron1 the ears, a11d in 
th s, 111<:' proc{'ss cut the husks and the ~talks and the bla<lC's iJ1to 
fc ddc 1·, the 1><>" er of tho 111c1c·hiuc being t,llppli0d l>y a : tean1 engine. 

-----
l{PI ort of the United StatBs Depart1nent of Labor on Ilau«l anr1 Machine Labor. 

180~. 
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'l'hpn <'Hlll(l- t hP sh<·lli 11~ of th<'.\ c·orn, "h i<•h is 011(• of th<' n1arv1.:·ls of 
th0 <·hangps that ha,·e l>(•('n ,vr<>ught by 111a<•ltin<•s. In this eas(•, the 
1nal'hill(• opt11·atc>d hr sl<.•a1n sl1<•ll<'<l I hush<·l of <·orn J>Pl' 1ui11ute, ,, bile• 
in th<' ol<l "·a.v the· lahor of on<> 111an \\as l'<''lllil'<·<l for lllO 1ninut,•s 1<> 
do t hP sa na• "ork. 

' l'hc· ll:--<' of sl<'an1 as a :::,;uhstit ntc for hor~<:' p<nver in plo,ving, in har
Y<':::-;t i11g-, and in thrashing \\h<'at has not n1a1Prinlly c·ont1·ihut£>ll to 
<><·0110111~•, <'.\xc·epl fron1 a :--aving- due to thP <·li1nination of aniinal 
po\\ <"'I', so th<' 11101•(1 <·01111no11 po\\'<'1' supplil•<l by horsp, i, h<'l'<' sPl<·c•tc•d 
for th<• c·o1npa1·iso11. 'l'lH1 J <'fir:-. in l'Ontrast ar~ Jt,;;o ancl lS!"lG. 

It i-. on<.• of th<· 1nc11·v<·ls of thP ag1• that th<' a111nnnt of hun1nn labor 
tH1\\' rrquiretl 1u p1·od11<•(• a husln·l of "h<>at fro1n hl•ginnin!!,' to 0ntl is 
on an a\'<'t'a~.!'<' 0111.,, 111 ndnutPs, \\IH•1•pas, in 1~;30, th<' tin1<• \\as J hours 
ancl 0 ulinutos. l>ur ing- the intP1·val bPt\Y<'Pll thest• yt•,u·s tht· t·o::it nf 
th<' hu111a11 labor l'('qllil'<'<l 1o prlldt1c•c this l>ushPl of \\hPat <lP<·lin<.>1l 
frolll 17~ ('t•llts to :itr ('<'lltS. 

111 thP <·ontrast thus p1·C's<'ntecl thP htla,y, 1·lu1ns) pl<nY of the <la.v 
"as u::-Pd ill 1s:~O; th<' sP<'d \Yas sn\\'11 hyhan<l, :uHl \\as hnr1·0,YC'd into 
th<' ground by th<' d1·a,ving of h11sh<'S ovc·r it; th<• grain \\H~ eut \Yith 
si1·kl1's, hanlP<l lo a barn, c111<l at so111<· 1 itn<· h<'fo1•p th,· follo\\ ing spring 
"ns t hrash<'d "ith flails; th<• \\'i11no,,·in~· \YHS dnno ,vith a sh·•<'1 atta<:hP<l 

' 
to 1·ods, 011 \\'hi<·h the g-1·;1in "·ns plnc·0c1 "ith a shov1..•l an1l thl'n tns::-ttl 
U}> and do\\'ll hy { \\ 0 IIH'll nnt il th<• \\'ill<l had hl1l\\'ll out thl' l'hntr. 

111 the• lattc•r _\'<':ti', on the c·ontrar.,, tlH• ground \\'as plo\\'<•<l au<l pul
Y<•rb~t•d in th<> s:unP op01·ntion 1>_, a di"k pl(>\\·; thP. Pt•d \\as so\\·11 "·ith 
a 111t•<·hanil·:tl sPPd<'r dra\\'ll hJ h<H'st•s; thL' l\.':lpiug, t hr:ishing, n11d 
sn1•ki11g of th0 ,vlH•,ll "·as don<' ,vith th<• (•0111hinPd rra1H'l' and 1hra::-h,•r 
d1·a ,v11 hy ho1·s1•s, a11d th,•n ih<' "IH•nt ,Y:t:-- 1·Pa<ly to haul to tla• grana1·~·. 

Tia) is th<' 110 t s<'l<·<.·t io11 for 1·0111parison, th1• )'l':u·:-. h •i ng- 18tiO and 
1s:1L \\'lll'll lll('ll 1110\\'l'<l {ht' gTass "·ith s<·yt lH1S, S})l'<.'H<l it n11<l tUl'Bl'd 

ii o,·<•r l'<'l' drying ,vith pit1•hl'orks, \\lH·ll the)· raked it into "·intlro,,s 
\\ilh :t hand rak<'. c·o<·k<>d it "ith a pit ehl'ol'k, and l>nlt•<l it ,vith a hatHl 
prPss, 1h<' ti111<> of' ht111u111 labor r1•quire11 p('t' ton "n-; ;3;;_! hour~; hnl 
,\he'll for this 111<'iho<l \\'Hs snbstitntPd a 1110\Yl'l', a hn, tl•tltl('l', nnd H • 
hn,, rake .111<1 h:t)' µ;ath<·l'<'J'.-- a11cl :--ta<'k<'t'S dra\\ n by hors<.'s, and a press 
opPr:tl<'d hy a hor~P, tht> tin1<' or ht11n:u1 labor \\HS l't'<lll<'<'<l to 11 ho,u·s 
aud :ll 11ii1111t<'s, \Yhil<' ih<' <'<>st or ln11uan labor fron1 thl' <'arlit'r to th<.~ 
l:it c1· \ < ,11' \\"l", }'Pd ll ('('( l rro1n ~:LO(i to $1. ~n . 

• 
'1'11<' n1<>l'l' uo1 i<·Pahl<' C<'<H101ny in hayn1aking is in th<' 1110" ing and 

c·uring ol' llH' gl'ass. In tl1<•st1 t,ro opt'l':tlions th,, ti111c' or hu111nn lnbor 
d c(•!i11Pd p<'I' to11 front 11 htn11·s tn I hou1· n1Hl :iu 111i11ntes, "hilt' tho 
cost of' thP hu111an labor <h~c·linP<l l'ron1 ~:l:\ e1•11ts to l(il e<.'nts. 

• 

I 
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'l'lH· t·o1nparis,>ns 1ni~ht l>P PXlendcd throughout 1nan) of the- erop~ 
p1·odu<·•·d l>) thP fa1·1nt•r, \,·ith a c·Oll!::-lantly reC'nrring illn...,tr·1tion of 
thP sa,\ ing- nf hnn1an labor an11 of th<' <lin1inl1tion of the c·o,t of 1)1'0-

du<·t io11 hr the <.li1nunition ef hn1nan lauor. \\Tith rPgarcl to anin1al 
l,Lho1 ;-1Jou<> it often appear-; thnt an in<·rea...,<>cl tin1e i., required in pro
dn<·tion. but ,vhf'l'P. thc•r<• is ,tn inc·1•pa...,ed co:t it is prin<'ipall:) <lnP to 
th in<·r• t"i< <l valuP of the lahdl' of ani1nals. 

'fl1P poiPutial .sa, in!.!. in the t·ost of hu1nan lahor on ac·c·onnt of 
i111prove<l in1pl<·n1t•nt ...... u1ac·hine:-., an<l proc·C:s:-,es, at th.crate pPr Ullshc'l 
or 1«n1, a.., th<' c·as<• n1ay lH.~, has hePn co1nputc«l for::,e,·en of the prin<'i
p,11 ,·rops nf l~f.l:l~ the eon1pari:son i~ hPt,Yec11 the ol<l-tilne 1ncthod" of 
prn1lu,·tio11. in "·hi<'ll hnncl labor "'l"') as:-,isted only b)· tl1c C'Olllpara-
1 i, ,·I., rud<.' an<l inl'f1ic-iPut i1nph.,111Pnts of tl1c day ancl the pr<'::-cnt 
titn,•, ,,1tP11 hn11<l lahur ha'j not only tl1e as'iista11c♦ c of l1ighly <'ffieic>nt 
a11<.l p<'rfe<·1<'<l iu1pl(•n1Pnt..., and 111ac·hines, but has ht>e11 con.;;ide>rahly 
displa<·< d l>) th,•111. 'l'ht> ,nving- in th<.• c·o:-.t of hn1nan labor in c·entb, 
pt•1· nnit of pt'odn,·t, pt•r1uit-... a Yl'r.,· fo1·c·1hlP "t ti<'Ill<'llt of its equi, a
lt•nt in 1nonC'~ by n1<·ans ol a c·o1nputat ion c>on•-;i:-.tiug of the 1nultipli-
1·a 1 ion oft h,• Ha vi 11g p(•1· unit into th<' <·rop of 1 Sflfl. 'flH' res nl t <.·xpressP 
thP potP11tial lah<ll':-.a, ing in the pro<luc·tion of Sl'V<'llerops of that> <'ar, 
and rs not an nggrPgaic of th( ..,a, ing of hnn1an labor in the eost of 
J)lodnt•iIJg th(• <'l'op~ for all of the y(•ar" h<"t"•peu th<' <>arli<>r an<l the 
la1P1· 011 • , during "·hi<·h 1 i1n<~ this cronoinizing an<l <lispla<!<11nent 
ot h11111a11 lal>or ha:-; tnk:Pn pla<'<''. In the ease of th<' c-rop of c·orn. t11e 
JHOllP) JHPH8lll'<' of th<· !::-H ving of hn1nan labor requirecl to procluce it in 
18. !) in th<' uiost available c>couo1ni<' nianner, a-..; eo1npartcl "'ith its pro
dn1•tion in tht• old-tilnl' 1nann<·r, "a~ ,·"i2:3,27G,(i-!-2~ "l1eat, ~,D,l!lJ..,;....(57; 
oat", ,j:!,SG6,:.?00; rye, .·1,-1-os,n50; barley, .,.·7,3:?:3,.1_.~0; "-hitc potatOPS, 
B7, 'HiG, 20; har, ,.: 1 o,o:J-1-, -..,1;s. 

'l'he total pott~11Lial sa, i11g in thr, c·ost of hu1nall labor for tlll's< 'il'\ <>n 
c•rop of l~f)fl, o,Ying to thl' po~-.,ihlc utilizcttion of the' ilnple1n<>nts, 
1n,H·hi11<•s, ancl 111ctho<ls uf the pre":ient tinH•, in plac·e of the olcl-ii1ne 
111, 11n<'t' of prollnc·tion, l't'a<·l1<·-... th<.• "tllp<'n<l< n, alnotu1t of .;1;~1,471,S~7 
for this 0111• ~ ,~a 1·. 

It ,,oulcl be idlC' to <·laiin that th<' progTP:-;s of tht• ag1·ieultnr1• of the 
lrnitt<l .. ta1t>s nnd its pyoJntion fro1n the pri1nitiv<> !--<'OPP a11<l <·on
<lit io11 i11 "hic•h it ,,·as fonn<l by thp sPttl<>r:-; \\·ho c·atn(• fr1>1n Europe 
ha\(' lH•<·u ~<'1 forth ad<'qna1el~, c•,·en in its ilnportant topic•:-; and 
(h•tails. in th• forPµ:oing- pag<•:-;, but pt>rhaps t•nough ha~ hP<'n p1·P
:-;(•J11<.•d tn P:-;:plain iu tht>ir 1nai11 f<·aturP-... th<> C'an,ps and opportuuiti<'s 
"hi<·h in en111hina1il)H have lP<l to au agri<·ul1ural p1'udu,•1ion ae1nally 
too ~1·c>ut to 11(• g-raspP<l l1y the hn1nan u1ind. 

• 



\ ~rl·at n-.. ha:-, 1, PH tho gro\\1h of 111:tll'llfartur~s, 1nining, tht• fisl1-
p1·ie-.:, and 11·:1<11.• aucl 1 ranspurtat ion, nll of "·hi1·]1 t nd t(J dra,,· popu-
1,tti >II fron1 a 6 l'ieult ltl'<', ~·et 1nqr0 tha11 011<.•-tl1ircl of thfl population (If 
the- r•ouut r., is Pllg"c.tfr<~<l in a~ricnll ur1..· or deprucl<>nt upon ag-rieu ltnri 1 .... 

'!'hi. l'lC'1nc•11t i11 our po1 ,ulat ion h,t-; J>1·0,·ed to 1Je a -..trong on<•. It ha 
hPl•Jl <.·on erYati,1..• \\·ith rrgard to ihosp thi11~s that <·xperien<·e hr:, 

d<.•n1onstral<'<l to b1• good. It has l,('i('ll an ind11strial ele1n011t upon 
\\hi1•h all othc1· clr1n0nt:s of th(• population ha,e neetlcd to <lepl·nd a-, 
t 1u~ 1~or11C'rston<' of t hr social and industrial ::;truct ure. 

·rho a~rieultur<1l c_>}C'1nl•nt is the one iJH1epPndent ele1n<'nt in our 

s ><·i<:'ty. L<'t \\'hate, er betide that 1nay, this clen1cnt ha::; a degreP of 
indl'J>l'tHlenl'C in sul,~i tence and in living that no other clc1n(•nt ha·, 
and ~till, n" in the pa,1, rcn1aius tho cl1ief n1niustay of the nation. 



By MILTO~ \ V IIIT~:CY, 

(}}def of Di1.:is1on of <::;oil;,;, 

I.XFLl'.E~ ·cE OF TR.\.NSPl)l{TA. TIO:N F.\.('ILITIES ON POPUJ.,_\ TI )X -\ND 

FA.n::\l CROP":,, 

'J'he nin 1 teentl1 century opc11c'<l ,Yitl1 the ciYili:zecl ron1111unitic:s of 
thr l .. nitc-(l Stat~s co11fi ned p rinripall:r to the 1\ t lantic seaboard a n d 
a1on~ the 1110s1 ilnportan1., 1·iyers, ,, here easy "·ater c•o111n1unicatio11 
,.ould be utilized iii transporting fc1.r1n l)roducts to the cities and for
eign c·ountrics. rl 1 his 11ece~sar ily re tricted far1ning to " hat arc 11o" r 
<·al\{1 d the 1\ tlantic c~oast .1u<l. (} u lf tat(\s, l)ut it is a11 interest ing fact 
lhat thi~ a1·Pa contan1s a greater yaricty of soils, r a nging fro111 the 
n1ost fe1tilc lin1C':-;tonc, ,tllcyis to the 1nost barre11 s,1nd and ela),TS, than 
<.',111 hp fl)U n d in au area of equal :size in a n y of the 1norc recently set tle<l 
1iortion~ of the c·ountry. 'l'l1e 1no t i111portnnt cities of tl1at p eriod 
"'< r<" situate<l at the fall line of t l1c r i,•e1-s for the ad,·antagc>s of \Yater 
1>0 ~·,•r in n1anuraetnring and 1nanipulating far1n products on one side 
ol' t,II1" eity, aud of ,vater transportation to various 1narkels 01t the 
ot Ji •r ~ide. \ hont 18:H.$ the ('hesapeake an<l Ol1io Canal "·as co1n
pl~t<"d for a ,listanee of al)out G5 rnil<'-., fro111 , ,.,.. ashington, D. C. , 
th<•t'<.•b.) opening up a large territory l)y placing it in easy c.01111nuni
cation "ith the eoast. 1\ bout tl1is tin1e also t}1e Eric and other canals 
,vere ron1ph~t<><l, and t l1e possibilities of extension br•6an to be c._)n
siclercd. \ \7 ith the ,vi<.le introduction of railroads, bct\Yeen 1850 and 
1 ~70, the pos'-ibil itics of general and close connection bet w·een the 
produe1 so~ \\-cstcr11 and in laud soils and t11c I~asterr1 citiies and foreign 
c·ouutriPs h~ean1c fully appa1·ent. 

'l1he gol<l tlisco,·erics of California in 18-!-9 sti1nulate<l the i11tPrest 
and led to the con:struetio11 of the transcontinental li110s of rail"·ays, 
,, lii<'h ha Ye brought the I)aeifie eoast into clost r touc11 "·ith the 1\.tlan
tic :sc-.1 l>oarcl thau Ohio a11d I(t·11tuck}T "'ere at the l>c-gin11i11g of the 
<·<>ntul'y; "hilc the <'fl'ect of ::::;teamship transportation furniFl1h1g rapid, 
i-;111·0, and :;afc deliYPry of ngrieultural 1Jrod11ets to foreig11 countric's 
, t , er:) rPd need priees l1·1s l>ee>n to open up the 1narkPt~ of the "'orlcl 
and 111al,e it pos-;ihle to tl sposc of the Yasl quantities of goods pro
<lll<.' ·d i11 ('xcc-ss of the rcq uirc1neuts of don10stic 111arkets. 

EARLY \\'EST,VAH.l> MOYEl\lE~T IN SE.\.HCH OF ~E\Y SOILS. 

\ t the beginning of the epntnry (and eYc·n beforL·) it \VHS notieed 
that the oil:s, particularly of ,~irginia and ::\Iar) land, "'ere losing in 
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f1•1 tility. \\-ith this clett•1·ioratio11 of th<' soil"' and thl' <' fTe<·t of <·01n1H'
tit ioJ1 fr11111 th,· rapidly i11<·1•pasi n~ 11opuh1tion, togp.ther \\'ith the natll
rall)· l'<'stlPs::; spi1·it, of n 1•c•r1ai n <·la"'s a111<111g tlie l'ttler::-:., a \\'Pst,Yard 
1110,<•1110111 :--Pt i11 along tlH' fl't·tilP li1111•,ton1"' arPas of \\'e:-itern :\[ary
lan<l, 1h<' , -all1•y of \ irgi11ia, HIid th<· lin1<•-..tnne arPas (ul11<1-gra:--s 
l'l'~ion) of l(r,nt tt<·ky and <>hin. It spt•ak:-. \\'011ilPrs fort h1• intPlli!!ent 
app1•p1•ia t h111 of t IH' 11:1 tu r,tl f<'l'I ilit} oft h<> soil hy th<> pio11e1•1·., of t hosp 
<la\:-.. that t h1h,p :tl'(•as "<'l'e first :-.l'I t l<'<l "hi1·h a 1·c <•\'I'll 110\\' c·on-. ' 
sidt•rl'd th<' n10,t f< 1·t il1' an<l 11H1st Yaluahl<' for gp11(•ral a!!'ri,·nltural 
pu 1·po-..1)s. 'l'hl' le>ad int! pol it h;ians an<l st all':-.1111•n of 1 ho t iuH·, in1 htH.•1l 

\\ith (ht> l~lll'O} H\Hll id,•a -.. of i11t011 .... iV<' (•t1ltivatio11, opposed this (•XtPn

sio11 and 11i~(•ouragP<l t lH· teudP111·y to <liffu...,11111. "'hic·h "as he(·o1ninf!' .. 
so appar1"'nt. 'l'l1<1r<> "t.'l'<' poli1 ieal reason~ "hi1·h "'l•ii.d1c-1l e, 1•n n1orf' 
,vith thP111, hut il is .in int0.1·1· tin!! faf•t thnt th<:':-.(' idPas " "P l'(' 11<.•ld hv < 

sul'h 1111•11 at this p<'riod . 'rh1• old ~Ia1·yland an<l \ ~i l'ginia fan1ilie:s. 
\\'ho, as a rul(), ,, ( I'<' dPvot1•d to th<>i1· ho111<>s, (111111 l'ihntt•<l hut -..lightly 
to this 1•xt,-.11sion, only a s111all proportion o f th<:' populatioll of 1hose 

~I.Ill'-.. h1..•i11g- a1l\1'1llur1111s and l't•stl(':-:-s<•non~h to 111t1,1:• \\'l,,t alltl tht"'l'P 

opPll up \\ild ,ind difli<·ulll} aee1•s...,il>l1· 11':H·t, 
·r1i,• pl'Od ll('l8 of th(' soi Is of' I{, nt n1·ky, '1'1•1lll\._'-..Sl'I"', n1Hl ( >ldo, ,vhieh 

lll•ga1110 1:tl,1:· a pla1·P i11 th,• <:1H1111H t<·ial \\'orl(l <'arly in the prpsp11t 

1•1 11 tu1·.,, "C'l'l' shippPd hy \\:tl1•1· to '\1 \\ <>rl<>a11s. 

J-.F l·'J CI 01 It \ILHO \ n EX fl );slON O, C'HOl's \);D \ \Ll'h--.. 

'l'h(' \\'c.:•s(Pl'n PXLl.'118i1111 of th1• railrt1ad, \\ hi,·h OJH•11cd up tht' \ il'g-in 
p rai1·i1• lands or t hi' \\re's\' \\ hf'l'P t h1• ('(1::-,\ ot' produ<·t io11 i:-. llllll'h 11·--:s 
than i11 1h<· lCast<'l'll ~tat<:'s, and \\h1•rt' far111ing- ope1·a1io11s arl' of 
<•1101·111ous propo1·t ions, has had t h1• 1•tft'l'1 of for1•ing spPl'i,tlizat1on 
up lll th«' J ◄:nst<•1· 11 fa1'11H•1·:-.. ~ollH' of thP 1110::-t "·01·th1t,ss -..oils haYe 

ht'<'OIIH.' of grP:tt, alttl' for <'<'l'tai 11 <·1·ops, \\ lti\1• solllC' of th(' 111ost fprtik• 
soils lt,l\'P <l1•p1·t•(•ia1<•d i11 Yaltll'. ()tlH'l' soils h,IV<' l)p0n aba11d1Hlt'<l 

fl'Olll inability io ('Olllp<'tl' " ·it h th<· \\rp~(('l'll p1·ail'il'S, and tht' prt•s('llt 
l:u·k 111' any :-.}H•<·ial 1·rop 01· illt(•1p:-.t p<.'<·nliarly adap1e<l 1o th<•tn. 

'l'h<' i11flnp11<·11111' th~ railroad~ in pt·o, idi11g ,•a v, rapid, nnd <'h<>np 
t1·a11SJH>l'lat ion t'l'Olll I h(• fpt•t ilc prairi<·, or tlH• \\ (•:::;t Hll(l tlH' PXll'HOl'

<li11a1·1I, l':tpid :-;C'ttll'tllPlll of thl' ('0\lllll) h:tYC ht'lll rar 1ll0i'l' pOll'lll, 

in th<' pr<•se 11t di s tl'ihution of l'ar111 <·t·ops a1Hl la1Hl ,·aln<-.. tha11 tho 
1•xha11:-;tio11 ot' th,· 1:asll'l' ll soil::-. throu~h 1•01itinnnu::- <•1·oppiugs of 

JH':t 1·1 ,. th t'<'<' 1·<•11 t n 1·i1's . 
• 

.,\ -.. lH•f()l'I' :-d:1tPd, th1• dt>1('1'i()l';tlion or lh<' lands Ill th<• ol,lt'I' ~tal<'S 
"as :-,i, i11~ no lit ti<' <'otH'('l'll hoth to stalPs1n<·n and la11<l O\\lll't's at 

til t' lH""in11i11 1 r ol' t !Jp l>l'<•s('lll 1•(•11{ lll'\. Ii \\'.l", l'l'\' g·l'lll'l';tll\ ht>li1•\'('<l, M M , .. , .. 

:t11d is <'\<'ll \<'1 l1<·l<l that lhP l 0011tiH11ons (•1tlt1,atio11 <'t' f()l>·H'<'O "cl"' 
• 

v<•r.\' :-;1•1·iousl,\ inJJHl\ p1•ishinµ; th<• soil. 'l 'hi~ 111\ls( ha Vt' hl'<'ll al,u·1nin~', 
indc•11 d, as tob:1<'('0 h;id IH'l'll th,· 1nost iuiporLtnl <'l'op or t lH· colon1 '", 
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,, 0re n1acle a, ailablo througl1 the 11atnral pro~ess of ,veatl1ering, and. , 
the plant::-, snff Pred in consequence. 

'l'hC' J>ernvian guano "as nsecl lH'in<·ipally for its a1nn1onia. The 
,,~ ei:,t Indian gua11os, "]1icJ1 ca1ne in 1nter, ,vere foun<l to 1)e ricl1 i11 
phosphates ancl l>etter acla1)tetl and safer for so1nc crops than the 
J>p1•u, ian. 

(}rou1H1 hon<.~ an<l l>onPhlaek "ere al1nost thr. only othtir sonrce!::i of • 
phosphoric aeicl until ll:>G,, ,, hen the South Carolina roc· k l)hO">phates 
" ·<·re introc1ucc<l. In thi" } ear six ton-; of this rock phosphate "~ere 
pul npon the 111arkct. 'l'hc 111ining of thi'::l South ( 'arol1na product 
rapidly iJt<·rl'ased until the year of largest productio11 in 1~'>:), \\'hen 
5-!1, G-!5 tons ,i-erc procl ucecl. 'l'he },loritla phosphates ,,erP de, elope<l 
as a co1111nerc·ial product about this tin1e, and '::lt1ll later the extPn:::.i,-e 
<1Pposi1 s in 'fen11c>ss<'c \Y('l'C' c.li~covered h11d n1iuPcl. 

"\\T 00'1 ashL':-. had been used for a lung tin1(> "ith re1narkable snccc"s, 
bu1 \\'ithont th<> kno,vlcc.lgc that the sncc·css <l<'pended largel) npo11 
their potai--h c•o11tP11t. 'l 'hcy \YCl'l' in<.1<><•<1 the pl'ineipal sonreL' of "llP
ply of tl1i'::l elen1<'nt until the ~tassfurt pota ::-h s~llt'::l "ere in1roclncec1 
about the) Par lSUO; sine•~ this ti1ne the ~tas~rurt salts haY(' been tl1l' 
prin<'ipal ancl al1nost the onl} -.;onrcc of !:--npply of potas11 iu eo1H:eu
trat L•<l for1ns for erops. 

I n lS(if), in the report upon the g<>ol'lgy of :~•te,v Jersey, Cook (alled 
attention to the '\'011<lt>rful rithn<'5s and effect on thl' :-ioils of that 
~tat<' of the greensancl 1narls clue to thP pota.sl1 an<l esp<><•ially tl1c 
phosphoric aci<l content. l{uffin lilce\,ise callecl attention to the 1narls 
of\ irginia, and tanght sonH' ,·alnah1c J"ssuns on the 1nauipn1ntion 
and care of fcrtili~crs. 

'l'he tra<le in nitrate of c:;o<la beg,u1 ht1tY1c>en 1S30 an<l lS-10 .... \ 11i111al 
exe.·rcn1ent an<l fii-;11 hacl long been nsed, as alrL'a<l} stat Pd~ antl thP:--" , 
"ith the refuse fron1 the larcre 1no<1ern shtu 1,·htc~rhonses toO'<'thl'l'" ith ~ ~ ' ~ 

sulphate of a1nn1ouia fro1n the gas,, orks, are st ill 1 he !naiu sources of 

i:,upply of nitrogen fur crops . 
.i\ fter the pail.) ,rork: of ,Johnson, ,vho hacl hc<>n a ::-tndent of Liehig, 

the g1·eat, eon1n1 ercial Yaluc of fert ilizer ana1y:sis anc.1 eontrol beca1ne 
apparent, and, after the practiC'al re-sults attained by the (~er1nnn 
experi1neut stations reet1nlly cstablish<'cl, it is no ,voncler that on the 
establislunent of the ilr::,t C'\.perilnent 8lation in this country, at ::\lid
cllt>lo" n, Conn., and in the other stat ions, "hith rapidl.) organized, 
tlH' sul>jc<'t of fcrlilizcr conttol becan1c the 1nost popular nnd really 
th<' n1ost i1nportant subject taken up. 'l 'he early in, c-,tigation-s of 
thc> (icrn1an cxperi1ncnt stations l>et,Yccn 181,,5 and 1s7;3 in "ater and 
sand c·nll urc and the sn l)scq ncnt pot and fie ltl C'\.peri1nc n ts c.leter1nined 
1110 e-,spntial ele1nents of plant food likely to be tlcficient in a, ailahle 
fo1·1n in th o soil, a1u.l thc>sc lut, e l>een 1ninecl or 1nanufaeturc'd in Ynri
ons f ol'1ns; but 1 ho rule for 1 h e 1ni)...ing of these for , al'ious crops or 
for different soils l1as lJeeu an<.l is .)- eL \'Cl'.)' largely en1 p irit:al. 
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in1portanc•(• of soil analysis,, as in the establi hn1ent, by the leg-isla
ture of ~Iarylan<l in 18-1-7, of the position of agricultural chemist for the 
, t ate, ,, ho, a111ong other <l u t ic:s, "a-; rrq u irc>d to spend OJ,1C' j ear in each 
oft hl' <list ricts and one n1011th in <>ac·h eounty and to \ isit 0acl1 clee
t.ion clistric♦ t; also to analyze :-;pPein1ens of caeh ,ari0t) of "oil \Yhic:h 
111ight he hronght to hin1 or" hieh he n1ight find to exist. 'l'his "·ork 
,Yas continued in a 1nodificd for1n np to 185n, ,vhen the sur,·ey \\'as 
disco11tinnc•d. ...\. nt11nhc1· of report-; \\'Pre issuecl <lurin~ th i-.; period, 
\\ hich. on aec·ount of c1·ud<>ness of the 1nPlhocls of analy..,is e1nploy0cl, 
arc oulv of historic intcrPst sn far as the analYse':i then1 <.'l, es al'e 

• • 
CO 11 ( 'C I'll C'< 1. 

In lh0 j l'cll' 1s.;o l)r. J)avi<l Dal<> O"·e11c:;, a .... sisted b.r Dr. J{ohcrt 
J>et0rs, L><'gan an c·,lc>IH,i\ <' cl1e1nical e,a1nination of the soils of l(<'n
tucky in <>o nn<'elion "ith the geologieal sur,ey of 1h,1t. tate. 'fl11s 
is l'Cctlly the beginning of S) sten1atic "'ork in the clH'Inical analy is of 
soils in this <·ount ry. In lbGO ll ilgard puhlisl1<·<l his report upon the 
g<>olog,v a11<l agri<'ultnre of the ~tato of ~Iis-;is..,ippi, an<l in I '75 he 
<·on1nit~11< 1ccl the S<'l'iPs of in, Pstigntions of the' ::-.oil::- of ('alifornia, 
"hieh have' been Yig-oro\u.,1} proscl'ntc<l c, er since. In L:--7.>, in eon
neetion \\'ith 'i'JillC or I l ilgnrcl's r esults, .John:-;on pointPd out the 
doubtful nt ilit\ of the or<li11a1·, ehc1nieal anal, si:':) of soil.., as an indi-

• • • 
<'at ion of the r<..Jation of th0 scnl to plant gro\\th, C'..CPpt iu &pecial 
ancl rat h<'l' c.xecptional c•;isc>s. Ile sho" eel in a n1ost forcible n1a11-

ncr (hat an ordinary ,unonnt of fe-rtilizer, though sn1li.<:il'nt to n1aki? a 
<lifl'erPll<'<' l>ct" L"'H a goo<l C'rop and a failure, conl<.l not be dctet·tPd 
in thP soil h> th<' n1ost refined l'hc111ieal 1nea11c;, a11ll he eonclude<l, 
th<'rl'f<>r<', that the ortlillal')' <:he1ni<'al anal)sis, gi, ing oul., the g-l'o~s 
a111ount of ~nbstan<'es <lis~ol, cd h., a 111i11Pral acid, eonld g1, c no true 
in<li<'ation of the au1ouut or food in th<> :-;oil aetnnll, aYailahl<., to • 
erops. ' l'b is <:onelnsion "as substantiat ed b) the fact that ncnrl~ all 
anal, S('s l>, the 1ncthodc:; then use<l in<lieated an a111on1tl of food 1na-

• • 
tPrial , <'\ <' ll in the poor<':st Roils, sni1l<·ient for n1any aYcrnge crops. 
Not ,vithstan<li11g .Johnson's argn 1n<'nt, the <'hr1nical "ork "as con
tin nc•d hy a fc,v t-ieienti~ts. In 187D the taking oC the 1,enth ( 'ensns 
p1·0, HlPd an opportunity for IIilgar<l and his colabor<>rs to undcrtako 
a, e1·y rC' 1Harl ... able an<l \ a1nahlo 8erics of inYcstigations, inelndill~ 
the> ehen1iC'al anal, ~<'Sor the soils or th<' cotton Statt1 s, and for I(illc-

• 
bre,v to collc<'t, a largP aH1onnt oC , aluahle inforniation in rPgard to 
tohae<'o soilH of th<' l Tnitecl Stal<>s. l1'or forty years llilgal'd has bl'<'ll 

an earnest a<l,oc·ato of tho ,alno of the <•hen11enl aualyt4is of oils, 
allhoun-h rpc•o 0 ·ni;dn°· to n ('Prtain P'..l<'nt at least, the inflnen<'e of 

~ ~ ~, 
ph;) sieal c·o1icli tionH. 

In th<' 'l'Pnlh ( \,11s11s, IIilgarcl, in an arti<'le prc'p~u·e<l in 1870, snu1-
1narbr.es th<' r<>:-;ults or his long e'.:pcri<'nec; but, these arc of the 1nost 
g<•neral c♦haraeler and a<1nptcd only to the n10:':)t gcn t>ral application. 
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in tLo field, I haYe then sought to ascertain by c~ose chemical an<l. physical 
exam'.nation of the soils i:i their natural condition the causes that determined this 
natural selection on the part of certain species of trees ancl herbaceous plants, while 
at the sa1ne time obserYing closely the behavior of such soils under cultivation, 
their Si,ecial adaptation, etc . 

.1\l the Ycry close of tl1c century tl10 ideas brougl1t out l)y the deYel-
01)n1cn L of physical c11cn1ist ry a Rel the n1ouer11 tl1eory of solution gi ye 
pro1nise of n1an)·prodnctiYe lilies of in, estigation, ,vhich "·ill 1111dou1)t
euly greatl}· extend onr 1<110,,leclgc of the che1nist1')' of soils and 
explain n1an)· of t11e i1uporUu1t problems of tbe <listribution of crops 
a11<l Yegetation. 

B_\.CTERIOLOGIC \.L IXY.ESTIGATIO:N" OF SOILS. 

During the past t,Y<"nt:'r :rears bacteriologi~ts l1aYe contributecl a 
fu11cl of inforn1atio11 h1 regar<l. to tho bacteriologieal changes in the 
soil, cspeciall)· upo11 t11e 5ubjects of 11itrification, denitrification, antl 
tl1c fi'\.ation of free 11itroge11 b.r the soils. 1,hese had been subjects 
of i11,·estigatio11 by cl1cn1ists for year~, but it ,Yas not until the "·ork: 
of J>astel1r, 011 tl1e ca11se of fern1cntation ancl putrefaction in general, 
t11at tl1e true ba, is of tl1is soil,, ork: conl<l be con1prehenclPtl. Since · 
tl1en the subjects or nitrification and dcnitrification e pecially ha,-o 
bcc11 cx11anstiYel)· st uclied. (luite reccntl}· 1J1e effect of legun1i11ous 
pla11ts ,, ith their tu bcrcles ancl of cultures fro1n these 011 tl1e soil l1as 
recC'iYed attc11tio11 fron1 tl1e State agricultural ex1}eri1ncnt 5tations, 
11otal>ly the .1\la1Ja1na sta,tion. 

1,his ,vork: l1as 11ot 011l)T added to our general k1l.o"·lcdg.-C' of the con
sl it nlio11 and con<litio11 of tl10 soils, but it has 1no<.lificcl the l)ractice of 
ficl<l e11lture, }1as cnha11eC'<.l 1.110 , aluc of lrgu1ninous cro1>s for green 
n1anuring, an(l is opening up the possibilities of pnrc baetcrial cultures 
to increa...,c nitrifieatio11 and pro1notc tl1e fixation of the fr<>e ni1rogc11 
of the air by the soil. It l1as sl1ov,11 the 1nosl r,tlional and ccono1nical 

• 
mc111ot1s of caring for a11d 1n:1.nipulating 1na1111rcs and co1npo:;ts and. 
of applying green n1anures and nitrogenous fertilizers to tl1e soil. 

PHYSIC.A.L CONDITIONS AND SOIL INYESTIG.\.TIOXS. 

'-Phc pl1ysical co11ditions and peruliarities of soils 11a ve long been 
r ecognized as a p0Lc11t factor in cror) proflnction. 'l~he early Ron1ans 
n c.;ecl to l)lant tl1eir crops in "ct, soils on l1igh rh1ges in ortler to secure 
su:fliei<'nt drainage and early 1naturit.r. 'I'l1e sea island cotton plant
ers, in tl1e early part of the ce11tury, used the san1e 1ncthocl i11 a 111odi
ficd forn1 to insure the n1aturity of tho lon g staple crop '"i thi11 the 
lin1its of t]1e gro" ·ing season. ~Jore 1·ocently the l)ractice of un<ler
drainagC' ,, it11 poles, st ones, and tile-drains has snpplan tc<l. this crude 
1netl1ocl and bas gi,·en 1nuch 1norc effecti,·o results. 

uNDERDR.\.IN..\.C.E A ,D IRRIGATION. 

About tho 1ni(l(llc of the present ccntur)' the popular craze for 
ltn<.lcrclrainago may bo consideretl to have reached its 111axi111un1, but 
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l11 t hl' l)c>part nu·nt of .\gl'i<·ultur(' an <'l<•<·t ric·al 1nc>thocl of 1noisture 
dPtl'rtninat ion h.cls been <le, 1sc<l, an<l a lar~<' au1ou11t of data collectf'd 
and pnhl1shP<l sho"·i ng the 1·<>1a1io11 of so1n<> of thP iJnportant typP<; 
of i-,oil to c·rops :ind th<> infhH'll<'<' of soil 1noi,tu1·<> on the dh,trihntion of 
c·rop intc·rc•sts I t ha.' hl'<'ll ~ltcn,11 that thi-; 1...., a fac-tor in ehrnatolo•r,·. ~. 
I t i...., hc•liP,c'd that this " 'ork has ht•('ll c·arriP<l as far as is ju....,tillahle 
"ithont a Y<·r, \\'i<lP (\XtPn::-ion of thP " 'n rk in thP lino of elin1atolog,· . ... .. ' 
,vhh·h eirt·t11n,tanc•ps hav<' not \\'a1·rantet1 

TEXTURE OF ~OILS. 

'J'hn JlH'<·haniC'al ('011\J)(><:;ition, 01' {p"\:{Ul'<\ of :--oil .... \\;1S ,tutli(•d hy 
IIilgar<l an<l n1ctny a11aly~t>s ,verc pnhlishP<l hy l1i1n in the report of 
th<· 'l'C'nth (.'pns11s an<l in thl' lnill<>t i11~ of 1h<' t'.llifornia expcrinll'llt 
stat ion, hut no g,<'ll<'l',tl l'onc·ln!--inns 01· pl'inc·ipl<'s \\Cl'C dra\\'Il fro1n the 
\\'ol'k In 1~!)1 th<' .Jiarylan<l l'XJ>('l'in1P11t stat1ondo,·eloped the \\'Ork, 
in <:oopPration ,vith th<' })ppartu1ent of ~\ grieultu1·c>, iri the stnc1y of 
th<' :--oils of \[a1·yla11cl. In I~!)~ the \\ Patlu.:'1' Iinr<.•an puhlishf'<l a 
rPport of t ln..., "ork i 11 a lnlllt't in C'nt it l<:·<l "'l'he ph~ si<'al p1·01h'I't lL'S of 
...,oil~ in th£>11· r<'lation to <·rop vro<lu<·tion,'' in " ·hieh it ,va"' sho,vn that 
tl1<·r<· \\a--; a rPlation hPt\\'t•en the 1PX1Hl'L' of thP ,oils ancl the crops 
a11<l agrieult ural int,<:'I'<'sts a<laptt><l to th<' lancl. 'l'h,::, hall l>L•PJl l'l'<.'0[(-
11izt•<l to a c•p1•tain PXt('nt in tho ~P<'<·ialization of tlH' trn<·k far1ni1uron 
th(• light satHly ~oils of the c•oa...,tal plains, lPtt tiles<' soil in,<'"tiga
tious sho\\P<l thnt 11<',lll) nll tla> soil typ<':-- \\hic•h dill'l•red in ag1·i<•11l

tul'al ,aluP ancl adapt,ltion to c·1·op:--di11'l'l'Hl~oin t<•'-.tnrca11<1 ph)sle<ll 
pl'npPl't JPS to au extl'lll "'hi<·h tni~ht rPaso11abl) nc·,·ount fort he e~1st

ing- eonclitio11s. 
:;in<·<· then th<' Ill\P--;li:..!'ations of thl' l) <' )al'tnH•nt or ,\gri<'ultur<' of 

th<• 11'n<·k soils or th<' .\tlantil' eonst nn<l of tlH' :--oils of the prineipal 
tol>ac·<·o di...,tri<'ts, as "Pll a:,; othel' lt•ss eo1npil~tl' lin('S of inYl'-;tig-atiou, 
sho" ,<•J'_\ ...,trikingly thl' influc1H'. <' of tlH' te\.tnrt> and ph)Si<'nl pr>p
prti<>..., of soils 011 <'l'<>p JH'o<.luetio11. 'l'h<' ro1nn1<'reial 1.\ pe and gra<le 
of tohaeeo an<l th,• adaptation to c·ig-ar~, cigarette~, pipe -;1nokin!!,', 
C'hC" iug, or t•xpor111 Hl'(' clc>pcnclent pa1 tl) upon the eli1uatic eondition::; 

HtHl larg<'1y upon the tl•xt nrc of thP ~oi l. 

Il ilgal'd pnhlishecl an ngric·nltural 111ap of :\Iississippi in l~GO ljho\\
in~ th<• distribution of thl' ~oils of th<> ~-Hate. '!'his \\as basetl prinl'i
pall ,v upon tht> distribution of th<' nati,c ,eg<>tation, ('spec1nll.\ upon 
the for<•st {1't'l'S I1'ollo\\·1ng out thi~ i<1<'n , soil 1naps of nll 1he cotton
p1·odueing Stat PS \\<'re publishc<l in con11<'rlion \\'ith the 'l'enth ('1en-.;u~. 
1\luc·h uf this" ork ha-; suhs<'qn •ntl) bel'n r<.•published in n1oclified fo rn1 
b) l h<' ~e, 01al Stat<'H an<l C'nlargc'd 1naps hn, e l>l'L'U isi::iHe<l. 

l\I.t11) gcnPral rc•c·unnoissan<'es lta, e been 1na<le by State geological 
survey<; a,ncl h\ tho t rnnsC'ontincnta.l sur, <'YS for ra.ilroads. 

' . 
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' I 11 1892 the first soil map , based 11pon t11e texture ancl physical 
properties of soils, ,Yas issn ecl by t h e '\\T orltl 's Fair Commission of 
l\I aryland, in connection witl1 the handbook of tl1e tate prcpa1·ed at 
t l1e J ol1ns l-Iopkins Uni,rersit:y. 

Quite recent1:r t11e Department of Agriculture has 11ndertaken the 
s1tr ve)r and 1napping of the soils of some of t.11e i1nporta11t agricu ltural 
districts of tl1e co11utry. The ,vork is based entirel3· 11pon tl1e differ
ences in the texture of the soil as seen in the field, t h e distribution of 
vegetation, or such other evic1euces of the agricultural \""al11e as ca.11 
be obtained i11 tl1e fielcl. "\\Tl1ile these fielcl 1ncthocls are q11ite inde
pendent of laboratory \York in t11e act11al pl'eparatio11 of the 1naps, 
cl1emical, physical, and gf'ological laboratories are 1nai11tainec1 to 
investigate the different types of oils, tl1eir origin, ancl exact ehe1nical 
and ph:ysical composition. I n 1899 about 720,o00 acres ,vcrc th.us 
s11r,·cyed anc.l 1napped on a scaJe of one inch to t h e 1nile. 

T his ,,ork includes, as a 1nost ,·aluable feat11re, tl1e i11vestigation 
and 1napping of alkali soils and the preparatio11 of alkali 1naps. 
These later 111ap:::; are based 11pon actual field determination of the 
soluble salts, to a depth of G feet or more, by a11 electrical 1nethod 
ancl b}' certain cl1en1ical :fielc.1 methods deYised b)r tl10 Depart1nent of 
Agrict1lLure for tl1is ,York. 

I)IPORTAJ.~T SOIL I:N\.ESTIGATIONS AXD THEIR UTILITY. 

1'11e n1ost i1nportant lines of in·vestigation ancl their probable 11tility 
n1ay be briefly s11rnmarized. T h e n1ost pressing need js a more ratio11al 
and 111ore co1nplete theory upon which to base our i:::yste1n of fertiliza
tion. It seems J1opeless to expect n1ucl1 from the indiscriminate c11om
ical analyses of soils by the metl1ods at present in 11se to indicate tl1P
actual needs of a soil, save only in exceptional cases. li'rom the 
preparation of detailed soil 1naps and the study of large and ·uniform 
types of soil, with tl1eir slight b11t significant variations in che1nical 
composition and p11}Tsical properties, compared ,vitl1 other types l1a·v
ing ,vcll-marked differences, m11cl1 1nay doubtless be learned. rl"'he 
study of the solubility of the soil constituents, the equilibriun1 be
t,veen the resulting compo11ents, and tl1e disturba11ces of the eqt1i
librium by tl1e additio11 of salts and fertilizers of different k.inds, 
together ,viih the absorptive l)l1eno1:nen a and diffusion anc.l leacl1ing, 
is extremel:f important in vie,v of iJ1eir bearing 11pon the 11eeds a.11d 
t l1e effect of fertilizers. Then, the effect of long-co11tin11cd cropping, 
tho effect of cha11ging climatic conditions on tl1e crops, tl1e deYelop-
111ent of th e crop itself, and Lhe experience of farmers, if thorougl1ly 
infestigated, ,v-ill gi Ye suggestive hints of the soil conditions. 

The pl1ysical in vest.igation of the texture antl struct11re of soils a,nd 
of t l1e i1nportant changes ,,rl1ich are l{no,vn to 1esult fron1 the physical 
forces acting l1etween the soil grains i11 all conditions, fron1 a loose 
loan1 to a p uddled anLl impervious silt or clay; an<l the effect on 

• 
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tl1ese pl1:ysic:1l forcef,, and phs·sical properties of fertilizers, cropping, 
ancl e11ltivation, ,vill unquestionably be of econon1ic value. 

rJ'he relation of soils to moist11re and the ·variation of soil 1noisture 
tl1rol1gho11t the season, in connectio11 \Yith tempe1·at11re, humidity, and 
1no,,.e1uent of t.l1e ~dr, and ihe <l.uration a11d i11te11sity of the s11nsl1ine 
as a11 essential feature of cli1natolog:r should be developed to tl1e full
est cxte11t, as tl1e.r 1111questio11al)ly play a ver3,- i1nportant part in tl1e 
de,,.elopment a11cl <.listril)uiion of crops. 'l'he investigations of the 
Divisio11 of Soils indicat.o that the tin1e l1as con1e ,,-hen tl1r> relation 
between tl1ese factors ca11 l)e detern1inccl and their relation to plant 
gro,,tl1 ca11 l)e intelligently st11clicd. 

Pro1)ab1y· tJ1e 1nor,.;t i1nportant immediate res11lts of practical 11tility 
to be derived frorn tl1ese soil i11vestigations are tl1e 1napping of large 
areas i11 in1portant agric11ltural districts. 111 the irrigation <li-stricts 
tl1ese il1ve..,tigations point 01Lt any source of alkali ,vhicl1 is to be 
feared, the cause of tl1e accn1n11lation, a11<l give a basi for tl1e intcl
lig("'nt 11nclerclrainage ,Yl1en 11ecessary to re1nove th<> salts and seepage 
,vaters. 111 all cases tl10 n1aps bho,Y the various t) pes of soil~, aucl 
t11e reports acco1npa11ying then1 C'xplai11 tl1e differences 111 thesr Roil-;, 
f-O far as possible, and describe il1eir charaeteristic s. 1"'he greatt st 
, ·alue of tl1ese 111aps ,Yill be i11 the l)ossibility of intelligent sp<>cializa
tio11. ·\\ ... lien a, light loa111 is seen adjoining a l1ea, icr loam or clay the 
1netl1ods of cultivatio11 or cropping should not be alike, and "·ill not 
be "l1e11 the farn1crs realize tl1e jn1portnncP of the differ<'nc•es in the 
l)ropcrties of tl1e soils. It i generall.) a ,-ra~tc of energy to atte1npt 
tl1u<::; to con1pete, or use the sa1ne n1etl1ocls, ore, en to gro,\ the san1e 
crops oftentin1e on soil::-; of su<'h difl'crent textnr<'. 1'hc saf(''5t an<l 
altogether 1nost practical thil1g i~ to recognize tht· ddiercnee1.; in t1H· '-> 1 )il-., 
and tl1c l)cc·nliariti<'s of each; use eacl1 for the partieular c•rop or elnss 
of crovs best suited to the eonditions; the11 atternpt to i1npro, e eacl1 
by tl1c c:ontrolling factors, "11ic]1 are quite bnre to h<> re, eale<l in the 
experience of c11a11ging c.:li1natie C'ondit io11s and the <leYelopn1ent of 
crops i11 the c·ourse of t ,Yo or three years. 'l'he de, elop1nent of plants 
is a f--lll'C a11d safe gui<le gen<'l'ctll) to an exp<•rienct>d pClrson as to the 
conditio11 of the soil. 'l'his specialization is unqu estionably develop
ing in this country as a re:--ult of con1pet ition an<l of social eonditions, 
an(l reliable and detailed soil 1naps ,vill be the best possible basi:s for 
this purpose. 

I 



PROGRESS OF ECONO:lIIC AXD SCIEXTIFIC AGROSTOLOGY. 

By F . L_-\.)Isox-ScRIBNER, B. Sc., 

.tlgrost olog ist. 

DEFI:XITION OF AGROSTOLOGY. 

Th.e 8rie11('e of agrostology, -,trictly speaking, relate 0111y to t11e 
true- grasses, a11d a11 agrostologist is one "'110 l1al:, n1ade a special study 
of t11ei:,e plant~; bt1t in the presc11t par)er tl1e tern1 is 11sed in a 1)road 
sense, ancl e1nbraccc:; 11ot 011ly the tr11e grasses, but all other pasture 
ancl :fodder 1)la11ts. In this broad sense the 5nbject beco1nes 011e of 
the greatest econo1nic i1nportance, in \Y]1icl1 eYery citizc.•11 of the t'" 11ited 
;'.-ltntes is n1ore or less directly i11terested; but only its 1nore &alient 
f Patnre-; ca,11 be co11si<.lerecl i11 this paper, 1na11y interesting n1i11or facts , 
1>Ping of necessity ,Yl1oll)~ omitted. In the prese11t treatment of tl1e 
sn bjeet it 11as been fo1111cl con ,-enient to diYicle it into t,vo parts: 
}'ir,t, cco1101nic, or apr)liecl, agrostology; second, Rcientifie, or systen1-
atie, agroi:,tology. 

ECO~O:\IIC, OR .,\.PPLIED, .A.GROSTOLOGY. 

COXDITIOXS PRIOR TO THE BEGIXXI~G OF THE CEXT'GRY. 

1~rio1· to 1800 prncti<'ally notl1ing 11ad bee11 clone in tl1is country in 
tl1e c•ulti,Tation of grasses ancl forage crops. There \Yere co1npara,
tiYPly fc·,, far111-,, a11d tl1e food supply of cattle and horses \Yas c]1iefly 
furui<::,hed by thP 11at11ral gro,Ytl1 of the i11digenous grasses. 1,he 
gr<>a t grazing regio11s of tl1e \\rest ,,ere t 11e11 u11l{no\\-11, au<l the allnost 
boundle8, eapa<'ity of il1is cou11try to support cattle of all k.inds "as 
not <'Ye11 su-;peetcd. 'I'l1e best known 11ay an(l pasture grasses \\·ere 
not unkno\\ n in tl10 e da)T ; ti1nothy, recltop, tall 111ea<1o,Y oat grass, 
orcl1arl1 gra'-S, cre-.tec.l dog's-tail , and n1eado,Y foxtail had l>ecn fre
<i11cntly n1entio11ed by agricultural ,,-riter for fifty 3 ear~ or n1ore. 
► ·1n·eber, in l1i. great ,vork on grasse~, p11blis11ed in l,G!l, 1ninutely 
cl<>..,(•1 ibes ancl ill11strates all the species just n1entioned, hesid<.'s n1any 
ot he1 s, including the no,Y popular s1nooth bron1e grass; be 11ot e-.;;, too, 
the spc<·ial cl1arac·tcristic of eacl1 grass, tl1e k.ind of soil to \Yl1ieh it 
ic;, aclaptc<l, and its agricult11ral ,·al11e. I t i~ a, cnriou::, faet, noted 
al::::io hy Sehrebcr, t11at timothy, a 11,ttiYe of Europe, \Yas introduced 
into culti,Tation in Europe througl1 seecl sccurccl fro111 thi~ country. 

COXDITIO};S DURiXG SEYEXTY-FIVE YEA.RS OF TUE CEXTURY . 

... \!though at th<' lH'ginning of the pre<,~nt century the li<-it of forage 
gra....,sP...., eontainecl 1nany nan1e'-, very fc" ha<l bee11 t,tkt•n up by ... \.1neri
ca11 f,tr111er::); in fac·t, it does 11ot appear tl1at during the first l1alf of 
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th e cc11tury any mark:e<l pl'ogress had been 1nadc in the way of culti
vating r1e,,, or i1npr0Yed Yarieties. ...\. fe,v of the leguminous plants 
began to attract attention, but tho farmers tl1roug11out the ew Eng
la11cl a11tl )Iiddle States \\·ere n1ostl:y content ,,·ith ti1nothy and 1·edtop 
or iiinothy and cloYer and apparc11ily cared for little el e. Tl1e Yalue 
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FtG. 5 -Big bluo stem (Anclropogon vrovincialis): a, 
a pair of spikclets; IJ, first empty glume, c, second 
empty glume; d, thirJ ghnne; e, fourth, 01· flower
ing. gluo1e; /, palea; g, lodh:ules. 

of cloYers antl legumi nous 
rrops gen erally for improv
ing the soil ,vas r ecognizecl by 
the n1ore progressive farn1-
ers, a11d i1npr0Yed far1ning 
met l1ods ,vere beginning to 
be practiced by the more 
i11tellige11t. I11 the Sol1th 
little atte11tion "as paid to 
grass("R, and the pla11ters 
in1ported 1nost of their hay 
supply fron1 the :N" orth. 1,he 
co1n1non cattle fou11d snste
na11cc in tl1e natural herb
age, and crab grass, the poor 
111an 's hay, "·a!::> as con11non 
tl1en as it is 110,Y. In the 
,,Test 110 attention ,:vhateYer 
\YaR paid to the culti,·ation 
of forage Cl'ops, the rich ancl 
abundant gro,Ytl1 of grasses 
,vhich cYery,Yhere covered 
the country at that tin1e 

• 

see111ingto offer an ineAhau~t
.iblc 8lll)ply for all grazing 
ani1nals. 

"Grasses for the South,'' 
by I{cv. C. ,,r. IIo,Yarcl, is the 
Sl1bject of a , ·aluable paper 
pnblh,11ed in 1 he Agrieultural 
R evort of the J>a tent Office 

for 1sno. rr11il'1y-one yn,riet ies of graf;SCS and forage plants ~uited to 
the South arc {lesC'ribcc1, an<l in tl1e sa1ne paper fifteen economic 
gra"5se, of 'J'ex.a~ arc de. cribed by l\Ir. (}. Lincecu1n. 'fhc laying down 
of n1eac.lo\\ "i auc.l pastures a11d the 1na11agcn1cnt of gra s lan<l.s ,11·e 

also fully discussed. 
I11 1860 th0 Superintendent of Gare.lens and Grou11d of the J)epart-

mcnt of Agricultl1re, l\Ir. ,,.,,illian1 Saunders, started a, gl'ass gar<le11 
u po11 tl1e Departn1en t grounds, in w l1icl1 :fift:r-one varieties of grasses and 
forage plants \Yer0 cultivatcc1. 1'he results obtai11ed the fir!:)t season 
v.·ere pu blishecl in the Report of the Co1nmissio11er of 1\.gric ultlu·e for 
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1>uhlisl1ed by the Dc_,partn1ent on gra~sC's and foragP plant'3 "·as issuecl 
in l~h!) under the general title of the ' ' (irasses an<l fora~e plants of 
the Uuitc<l State<:;, hy l)r. (}porgc "\,..ascy, "·ith an appendix, giYing the 

chcn1ieal co1nposition of gra~ses, l)y Cllfior<l Richardc,on." 1'his ,,ork: 
contains 114 full-page plate:--, illustrating the Yarion--. gra:-.SP':> an<l for
age p1a11ts clc•sc·ribt'd, and is 0ssP_ntially a re, isPcl aiul en large<l cclition 

of a si111ilar report vnblishecl in }:-,'--!, n1Hllr the title '' .. \..gricultural 
gra:,,sl~s of the 1:nitPd tatcs." 

J)uring the year l~!:> the rcsl1lts of the inYe~tigations in tl10 arid 
region-; the t,Yo prcviou::; seasons bore fruit iu the \\'ay of sc eurin~ 
frorn C'ongre~s an appropriation for the.• csta1Jlish1n\.·nt of a, grass 
expcrinlC'llL :-;tat ion at (¾arc.lt>n Citr, I~ans. rrhi-; \Ya<; the fir-;t eft'ort of 
the.• kind recei,·ing go, ernn1e11tal support. rrhP traet selccled for thi:::, 
station contained ~-10 acrc>s, an<l e'\.peri111ents " ·ere carrie(l on therp for 
fi, e )·cars, fl'on1 1S8S to 180,3. 'l'hc l'<"'::-nlts aeco1np1ishec.1 \\'(•re• on the 
\\hole satisfac.-tory, and ,vcrc giYen in detail in tlH' l{t•po1t-:; of the 

Sec.-rctarJr of .\grieultnre for lSDl, 1S!1::1, and 1~0'3. 
'fhc.•re l1ct , •p 1Jcc11 a 11 u1n ber of \Yorks on grasses and forage 1>la1 t 

published l>y r>ri,·ate cntPrprise during the last half of thl' pre':iPnt een
tttl'). '1,hese "·orl{s, lJcing "icle1y read, ha Ye played no in,L~·nificant 

part in diffu<;ing- n kno" 1e<lgP of the J>lant-s of "·hieh th0J t1eat, a11d 
donbtlPss tlH'Y have hacl a <lire<'t inf1upnee in i1npr0Yillg .\1nerican 
agrienltur<'. . \n1ong 1hc n1orc i111portant of these r>u1Jlications, the 
fol lo,, ing 1na)· he 111e11tionctl: '' 'J'hl' g1'.lsse::; of "\\?isconsin, '' hy l)r. 
I.~\. I ,apha1n; "'l'hl' gra..,ses and fol'age p1·tnts of '1'0nnLs~e0,' by .J. 13. 
J{ illehr(''\', pnhli:shc.•rl in 1S78; '' {~rass0s a1Hl forage plant~," b) C'. I.J. 
}'lint, an ilh1,tratcc.l \\Ork of 110arl.) .JOO pages; " .. \ han<l1Jook of the 
grass< s of Great J~ritain and . \.111 erien," l>y .T. IIc.•rH1l\l'son ~ "l1'ar1110r's 
hook of grasses an<1 other forage plant~ tor tlH\ ~outhern l'11it0cl 
States,'' h.)· I). I ... })hare-;; " (¾1·ass('S auc.1 their cult Hl'L'," by .J. :-,, C~onld, 

~1~ pngrs an<l 7-! platPs, pnbli:::,hed in the l{eport of the ~ l" l'ork 
.. \ g-1 ienll nral ~oci<'1 y for 18GfJ; and th<.' first Yoln1nl' of 13ea1's '' (.;.rasse · 
of X ort 11 ..c\..1ncrica," ,vhich includt-s ehaptcrs 011 1 he phy':>iology, co1n-
posilion, sc1eeiion, ilnpr0Yi11g, anll eulti, at ion of grn:-;se:::, and eloYcrs. 

I>nring tl1c past t \\ en~y) cars great progre:ss has been n1culc in the 
introduction of no"' forage plant-; an<.1 in1pro, e<l 1nctho<1:s of forage 
p1·o<lnet ion an<l fpeding. Pro1Ja bly the greate-.;t ac.1, ancc has 1Jeen 
1na<lc in the use of silage and soiling eror)s ancl in the inereasetl pru
<1n<'t1on of lPgun1inous plants. 'rho agricultural pre'-S of tho countr), 
thl' 11un1l•rous l)H1Jlications of tl1c State expPri111ent stations, anc.1 the 
yarions bulletins an<l report!'; is~u0d hy the l)eparln1ent of ..c\gTicul-
ture, l1aYl' all helpP<l to bring about these i1npro, ed con<litious, until 
to--<1ay our eonntr.r leatls all others in 111e a1 tor appliPd ngrostology. 

ESTABLISlli\lE::,-..T A'\D '\ ORK or THE DIYISIOX OP .\.GROSTOLOIJY • 

.,\ nc"· iinpctus ,vas giYc11 to the ,York of applied agrostology in the 
U11ite<l States by the estal.>lishmoul, in 18D5, of a diYisio11 in the 
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I XVESTIGATI0KS I.N" THE ,\.,,..EST.-One o[ the first subjects to engage 
tl1c at tcntion of tl10 Agrostologist ,vas tl1e cause of tl1e depletion of 
the , \r eslern stock: ranges and the hest 1ncans of rf'storing the grasses 
whicl1 had been destroyed by ovcrstoclcing. Preliminary \\Ork ""as 
at once undertak.0n throl1gl1 studies i11 tl1e field a,nd by tl1e esk1,hlisl1-
me11t of grass garden;;; at ,\.,..a')hingion, D. C., an<l elsr,vherc, ;tnd by 
instituting cooperati,Te ,,ork ,,·itl1 individual~ ,t11cl 'tate experi1nPnt 
stations. During these inYebtignitions the 111ore irnportant regions 
concer11ccl \\'ere Yisi ied, lead inµ: i-:;tockrnen and farn1ers ";ere consulted, 
and data, secured concerning soil and cliu1ati<' co11<litions relating to 
fvrage prohlc•rns, clistri1)ution anrl Yalne of the natiYe grast~es and 
forage plants, the e"\:ir,ting conditions of the stock. rc1.nges, tl1e l)PSt 
methods of gro"·ing grasses and forage crop'5, and ot11er q nestio11s per
taining to forage production. It ~oon 1)eca1ne eYiden t that one of the 
n1ost off'ecti, e 1nPans for asc·ertaining the best 1netl1ods of restoring or 
in1pr0Ying tl1c ranges ,,·onld he the estal)li:,h1ncnt of stations at typi
cal point , "·here tests could be 1nade "·ith drong-ht-resh,ting grasfcs 
an<l f orago crop-;, ancl ,vhere general n1etl1ods of range iJnpro, c1nent 
could be practieed. Snch stations ,Yere establisl1ecl in lbrs in 1,exas
on<' at ..<\.bilene and one at Cha~1ning. .1\11otl1er station" a!':i rarried on 
at ICnoxYillc, rrenn., in cooperation ,Yitl1 the expcri1nc11t btation of 
that ~tate, and ea.el:r in J 809 arrange1ne11h-:i for cooperati,·e \"\'Ork ,vith 
thP expcri1nent station of ~outh Dal{ota \\'ere effected, and ,t station 
established at Tiighn1orc. OthPt' station ,vork. has been <.1011e in. coop
eration ,vitl1 , , rcstcrn railroads at poi11ts in eastern , \""ashingion. 

rJ'he fieli.l in,·estigat-ions rarricd on by the Di visiou in the "\'\T e~t ha Ye 
been in the ~taies of }1ontann, "\\Tyo1ning, Colorado, the Dakotas, 
Nebra.sk:a, Io"·a, an<l 'l'ex:-ts. J?ron1 this ,,·ork in the \\Test, "·hieh is 
still being car1·iecl on, tl10 _follo,Ying publication-::, ha Ye <lirectl.) resulted: 
"Gras-;cs a11<l forage plants of the I{ocky ~lountain rc,gion," l3ulle
ti11 No. 5; '' Grass;;cs and forage plants of the Dakotas," l{ulletin .1. .... 0. G; 
"Grasses an<l for:.1,gp plants of Io,.,·a, :Nebraska, and Colorado," Bul
leth1 No. n; "(-}1·asbes and forage plants of Ce11t1·al Texas," Bl1lleti11 
No. 10; "Gras:-;cs and forage plants ancl forage conditions of t l1e 
Eastern Roe ky nloun tain regi.on," Bulletin ..1:"" o. 1 ~; '· '!'he RPcl Desert 
of '\\ryon1ing and its forage resourecs,'' 13ullctin :Xo. 13; ''Grazing 
l)rol>lcms in the South,Yest a11d 110,Y to 1nect then1," Bulletin No. lG, 
and Ci1·cular:; Nos. 21 an<l 23, the forrucr h2ing the first report on th e 
exprr in1ents at I l iglln.1ore, a11cl the la tier dealing ,,·itl1 tl1e rebults of 
the "'Ork: at .. A .. bile11c. 

GRAZING A.ND FORA.GE PROBLE:.\1S IX THE SOUTH.-Thc grazing and 
forage proble1ns i11 the Soutl1 are of great importance. Keen co1npe
tition is forcing tl1e planters to a<.lopt n1orc di ,·ersifie<l syste1ns of 
a griculture. l i'o11r l1un<lrccl species of gras::,e occur i11 the Sol1thern 
States, and there are broad areas in tllese States whicl1 1na3' profitably 
b e devoted to meatlo,vs and pastures. \Vbilo investigations have 
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ran.~l'S has he<.•n 111n<:h l'e<1ucc•c1 t1u·o1H{1l (1l'ought an<l o,·Pr:stol·king ancl 
thl' fo:·ng;<' problcn1s thl'r<' a1·e Yery ...,i1nilar io thos<' in "1•st<1rn 'l\•xas 
a11d , , ~., 01ning, antl c•an ue niet lJ,\ :--in1ilar n1<·tho<l!->. }:xpPl'in11•ntal 
\York" ith g1·asses ;tn<l forage plants ,,as begun in lb!)~ in eooperation 
\Yit h t hC' :X ortlH•rn 1> .ieific l{aill'oa<l and the ()regon l{ailroad :lnd -
~' a ,·i~at iuu ('0111pany. 'l'hc prcliininary report on this" ork ha-:, l}P('ll 

publishP<l as Ci1·enlar :Xo. ~2 •)I the DiYision of .,.\gr\1stology. 

:-=PECL\L l NYESTIGi\Tiu~s. - ~\.si<.le fro1n tl1e g;eueral "·ork of in, P-:,
t ig-at ion of grasses in their relation to tl1e foragl' snpply of the C'ountry, 
:--pc('ial stuclics have been 111adc on individual speeie , !:>Ucl1 a:::, c:o"·
peas, sorghu1n, 111illl ts, csaltbushes, vct<.!he , etc., con<·l:rning "'hich 
::.;pcei,d papers or rPports l1ave l>cen i::-5ned h~ t,hcDepart1uent. In,·esti
g:tt1011s ha,·e also been carrie<l on l'elati,·e to the adaptabilit)· of gra~ses 
to "'P 'cial uses, sucl1 as the for1nation of I,t"·n:-;, tl1e binding of soil 
-;n bjC'et to " ·ash, and tl1c l1olding of c.lriftin:; san<l~. Uareful studie::s 
ha,<.' bl·en 1nadc of the grassPs usc<l in various pal't!:l of the country fo1 
la\\·11~, ancl the results of this ,vorlc "'ere published un<1(•r the title of 
"J.,a\\n-; and la,vn 111alcing" in the Yearbook of the l)epart1ne11t for 
J:-;!1,. 'I'he 'lll<'stion of tc"'\.ture anc1 color, so in1portant in the n1aking
<'f a p e rfeet la,vn, " 'ere cliscussed in that, paper. and illustrations 
i11tr<Ylt1eecl sho,Yiug diversity of texture bct,vee11 several Yaricties of 
gTas ..,•-., "hieh have been used as la,vn grasses. In tl1e ... nited .. 'ta.te~ 
1 h<'I'l' arc long si rPtch<>s of country bordering tl10 .. \.t1antic null J>acific 
eoast s, and l'\ cu alon g the shore'5 of the (-lrcat I.Jakes. "·hich are coY
<'l'<'d ,vith drifting sands. 'l'hese l:>hifting sands arc not eonfined to 
th<' sho1'<'S of t hl'sc great bo<lies of ".tter, but frequently o~·cu1· along 
the ri Yl'l' hanks and at various point~ in the inlt•rior of the country. 
I n so1n1• C'aS('s the drifting of the~l' sands is ,l st>riou-; 111<>nace to pr0ftt

;;,l>lr agriculture, and along the coasts anc1 ri, e1·-, thl'l'C i'.'\ often d'.tllgt:>r 
to 11;1 ,· igation, rrsulting fro1u the shifting of large bo•li,..'5 of ~and u~ 
t hP ,vin<ls or "'aves. _.\ fc,v grasses ha,<> been found ,, hic-h 1nay l>e 
ntilizt>d i11 effpetu:illy l>i11cliI1g these shifting and de...,t1·nl'ti,P sands. 
'!'ht• results of the discovcrirs and in, e-;tig-ation'5 1na<lc along- these 
linl's \\'<.'l'C published in the \'earbool{ of the l )lpartn1cnt for 18!1~ in 
an illustrated a,rti<'le on ''~and-hindiug gras:::ics." One of the 1110,t 
rcee11t discoveri<.>:s of the l)i" h;iou in the \YHY of sa.n<l.-binding grasses h, 
t 1H' sPasi<1e bl u<.' gr,tss (l)oa 111acrunlha ), "·l1ich gro"·s in the &an els along 
t hP J>al'ific· eo 1.~t of Oregon and "\\ras11ington, ,, hero it is oft~n seen 
<'O\'Pl'ing tht> sun1111its of tho highest dunes. It is an excellent .sand 
l>i11Ll<'1·, and po::;:-:;c•~ses t hP adYantnge o, e r beach grass in having n101·e 
tnnd('l' lt1a\ c>.., and sien1s, ,vhi<'h re11der it of , alne for grazing. It has 
1 h<' hahi l of sPn<ling out slencle1· lateral hranehcs, ,vhieh, Iring· pros-
1 rat<' on the sand , exil'H<l -1- to U fl'L't or 1nore fro•n the parrn1 :--lo<:k, 
aud as ih<'s<' l'P,uli1y develop rools at tho joints, thP gra~s is rapidly 
pl'opagai<'d o,e1· <·on,dtl<•ra,hlL~ area:-;. I f availahl<• l'or enlti, ation in 
lll<• intPrior, :-;pasi(le uluc grass \\'ill p ro, c n, 1110:-,t, aluahle nc<rti:sitiou 
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r anges of Ne"· .:'\Iexieo and .... \ rizona. Xe, acla blue> gra-.:s (J)ou nr>1·a

densis) i::; a fine variet~· occurring in the l{ocky )lountain regions 
of i\Iontana and Colorado, s01ne forrn-; of it C:\.tending "·cst,Yard to 
t11e l 'a::--eacles. I t prornises to l>e a , cry proclnetive hay grass, and 
t rial:-. are being 1uac1c "·ith it 11a,·ing that in vie"·· Sand blue 
gra~s (J>oa lcckcnb!Ji) is a, ue,vl) disco,·ered spccil'<:> of ea. t<>rn \\.,..a·.;11-
ingtou, anc.l i:s ren1arkn_blc in grn,ving in alnto<:>t pure sand uncler 
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eonditions "here.-' the ,Yell-
kno,Yu Ea tern g-rasses 
,,·oul<l fail entirely. It is • 
l1opcc.l that this grass ,,·ill 
pro,•p to l>e not 011ly a good 
sand binder but a good 
gra'.--.S for , cry sandy soils 
a11<l .._anc.1y are,ls in "hicl1 
ot hPr erops ha Ye faile<l. 
I t is nntloul>tedly an e~c·Pl
lcnt ~anc.1-bincling ...,peeies, 
ancl if it fiunll:r pro,(''> <.;UC

cessful in the interior it 
\Yill se1·ye the double pur
pose.' of holcli11g: drifting 
sands and furni:::,hing- •xeel-.... 
lent forage. 

JJljlll ( grassr~.--rhc' ly1ne 
gra~sP::-- pres<:'nt a 11u1nber 
of , arietiPs of c;p( <'ial in
terest, and ::,pell..., ha,<' been 
coll Pet c>d uf 'i< , eral of thc1n. 
I 11 :-;0111c :-;cct ion ·, <..'anaclia11 
lyn1<' gras:--, or a f or1n ref er
a hlc.' to that :-.pecics, pron1-
ise::; to he a 1no---t procluet ive 
ha)' grass. I t has been 
tri,'d by the l)i, is ion i11 

' 
rrpxas ,ln<l at th<' :tations 
in the Xorlh\\es;t. \\,.ooc.1-FIG 1 \Vc::;tern whent g-rass (.1yr<>fl!fl" n :pie 1(11111): a, 

e1npty gltnnos; b, florets. 
land 1yn1e grn~s ( }71 yn1 us 

glrtucu'J) is a co1nn1011 g-r,tss in )Iontana, \\,.ashington, an<l Oregon, anc.l 
pro1nise" to l>P of son1<' ag1·i<'nlt nral value. (}i,tnt 1) n1c gra::;s ( lflyn1us 
condeJ1suf11s) is a tall, ranl ... -µ:ro,Yin~ Kl)e('ic.'sof the J>acific slope, e'(tcncl
ing ea<..,(\\·arcl to ~Iontan,l. I t is one of tht' dr) -1an<.1 g1·,1,:.,se<:.., nncl n1ay 
p roY<' of eonsi<lerahle valn<> for hay or grazing in the dric1· regions of 
tlH' :Nort11,vcst. Yello\V lyn1e gl'a~s (El!Jn1ll~ .fiuccscltl.',) anc.1 ,;;1nall 
sand )y1ne grass (Elv11111s (U'('Jlicolus) are species of ()regon and \\.,..ash
ington ,, hieh a.re excellen t, natu ral san d l>iI1ders. A long the Col nn1l>ia. 

I 
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RiYer the spontaneous gro,vtl1 of tl1e . an(l lyn1e grass l1as in 1nany 
ca-:;es cffeet11a.lly cl1ccke(l t l1e drift,iug of tl1e sa11ds ,vhi.cl1 are blo"·n 
out fron1 t he ri,yer bed. Both of the~e • pccies descr,·e careful con
sideration by tl10s0 \Yl10 are e11cleavoring to prevent the blo,ving of 
dcstr11cLiYe "ancls. 

1T77ieat g,-c1sses.-'I'l1e ,vhea.t grasses are characteristic grasses of the 
N oetl1,,est. "\\r estern ,vheat grass (Agropyron spicatuni, fig. 7), k.no,vn 
to 111?.,JTY of t ho ranchers as 

• 

blne<;te1n, is on e of tl1e best 
nai iYe grasses for l1a)·, and 
efforts are being 1nadc to ex
tend its c1tltivation. i reado,v 
,Y11eat grass, a closel.r allied 
spceies, is al::,o a promising 
natiYe ,·ariety. B11ncl1 ,vheat 
gras~ (Ayropy,·on clivergens) 
1nay be classed as first among 
the dry-la11(l species. I t gro,vs 
naturallv in exc·eedino·lv dry J O J V 

soils an(l ,,I1crc the a1111ual 
rainfall is Yery ligl1t. rJ'his 
,vh0at grass an(l the t,Yo 
feather gra...,ses (Slipa vi,·iclula 
ancl bti1>u co,natci ), co1n1non 
to tl1e sa1ne region, are the 
n1ost prornising specie · for 
regrassing il1e oYorstoe kcd 
ra11ge . 

Blue grania anrl ::;idP.-oats 
gron1a .-I3111e gra,rna (Boute
lou(I oligostach yo), l(nO\\ 11 also 
in <:;01ne sections of i[ontan.a 
as b11ffalo g1·ass, is one of the 
pa tnre grasses among our 
11ati ,~e specieR. It is readily 
propagate(l by see<l and 
t11ri ,·e-, in almost any t>Oil. I t 
11as been grown at all of tl1e 

b 

F10. 8.-King·s fescuo (Festuca kingii): ci, spikelet; 
b, fioret. 

statiuus a11d by 1uany Yolnnteer experi1ncnters. It apparenLly <loes 
as "·ell in "\\"'ashington, D. C., i11 the l1eavy clay soils as in Lhe light 
an<l dry· soils of eastern '\\,.ashiugton. Side-oats gra1na, (Bout,zoua 
eu rfiJJeildulo) 11 'ls a \Yid er natural l'ange, and althong11 1nak:ing a 
turf inferior to that of blue grama, it is 11evertl1eless an excellent 
past11rc gras~, ancl un<ler fa,·oral>le circ111nstances yields a,11 abundant 
hay crop. 

Fescut grasscs.-'l~he 111ountaiu districts afford 1uauy native species 
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of f0<:,etH)s. Creeping fpscue and 1:-hcep'~ fescu0 exi t in 1nany Yarie
t i(•:-., <.;01nc of the1n posse,"ing great point'> of cxcellP.nce. _\::;idc 
f1·01n the..,e t,\ o specie_; there arc o1 h<.~rs of e<1 ual Yalu 0. I~ing·::s 
fesene (l~1csluro k1ng1i, fig. ~) is one of these. It is a 11atiye of ('ol
orall'), aud it has bee11 sueccssfully 1n·op:lgatecl by ~eed, ,,·hieh it 
yic·1<1..., ,1 l>unclantl:). 13uffalo bl1nch-grass co-vers extensiYe 1nea<l( ".., 

i11 .'II,,ut:u1a, affording cxecllcnt- grazing, and is oc:ea-..,ionally cut fur 

• 

b 

ct 
F10 !J Smooth brmne grass { !Jro111t1S i11cn11is): a, 

spikelet; b, flowering gln1ue seen fro1n tho bnck; c, 
floret i;ccn fro1n the autcrior side, showing pn.lea. 

hay l)eiti 0 · Yerv r)rodncti ,·e. 
' ' ~ ... 

It gro,Y<::, to the height of 3 
or 4 feet, a1~<1 its iutro<lnc
tinn into agriculture ,,·ill lJe 
a t0st of its n1erit, under 
cultivation. 

lironze g,·u.~sPs. - :XatiYe 
l.,ron1e g-ra5 c-s are ,vell 

'-

\'\"Orth 111or"" ,1ttcntion than 
has heen giYen the1n . 
':rhe~ :seed al>u11<lantly, the 
see<l is casil~T har,·ested, 
and g('r1ni11ate::; rea<lilv. 

' 
The I)i,rision of ~\.gro:stol-
ogy ha:s tl'ied se,·oral of tlle 
,,T e ..... tern species. au<l f ro1n 
the lin1itcd experi1neuts 
111ade, it i:::, eYident that 
there are i1nportantgras~es 
in this gToup. Bron1us 
J>ll1llJJ€llianus, a natiYo of 
)!ontana, Colorado, and 
,\Tvo1nin1r is 11art1lv to b.., 

t. ~' -.. 

disting-uished fro1n tl1e 
~ 

l~ul'upt>an :-;1nooth hro1nc 
(Brun1us ine1·nti0, fig. !1) , 
the introl1uetion of \\ hich 
ha.., <lone ~o 111 ueh to i111-

p1·0, c th,~ ::-;tock intt•re:::,t:::, 
of the eountrY. 

~ 

' rhe auo, e li::,t 1uii.d1t be 
~ 

grc"'atly C'\:teuded, for there 
are 1nany species as dc-,erving of 11otice as those here 111e11tioned. 
J{ulletin "\1'o. 1·1 of the l)i, ision of .l\grostology treats of the eeonon1ic 
gra~ses au<l giYC"> an extcnclcd list of the ~a1nc. 

Ji'< ,·agP- JJlcuds.-1'hc1·c aro n1any f oragP pl.111ts ,,Thieh t1o not belong 
to tl1c order (ira1ni11PfD. 'l'he greater r>roportion of these, a11c.l 1110 e 
"hich a.l'e generally rcgar<1Pt1 as the 1nost Yaluable, belong to the 
L egu1ni11o~m, or fa111ily of legume-bearin g plants, "hich inelu<.les the 

I 
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clovf•rs, ,·etc he~, b eans, p ca5, lupines, etc. 1'here cll'C scven1 r Yarie
ties of 11ative clover::,;, 11inety lupines, forty , ·etches, and 11a1f as 1na11y 
,,·ilcl beans, f ron1 a1nong ,vl1icl1 (lot1l)tless selection::. ca11 he 111aue of 
yarieties pos essing special qualities uperior to any of tho:-:,e 110,v 

cultivated. 
1'hc lcg-n1ninous forage crops, ,vhic11 no,v play s uc11 a11 i111portant 

11art in agric11lture, ,vere 1nade the s11bject of a, paper fron1 tl1c Di,·ision 
in the 1,,,carbook for 1897. 1,11e cultivation of tl1ese plants is increas
ing c,-ery year, a11d tl1eir great ·valu<' as soil renovators and cl1eap 
1)ro<luc0rs of fodder, ricl1 i11 nitrogenous con1pou11ds, is 1)ccon1ing 111oro 
and 1nore ,videly kno"·n and appr0ciated. Referring briefly to the 
history of t11e c11lti,·atio11 of tl1ese 1>la11ts, the ,,Titer of the paper in 
question states : 

The oldest cultivated forage -plants and the best for enriching the soil are those 
of the clover fa1nily. Not one of the n o,v ,vell-known hay or pasture grasses has 
been cu'tivated more than three hundred years, while a number of leguminous 
crop:; have been gro,vn for forage from prehistoric times. The chick-pea, or gi·am, 
elates 1:ack full thirty centuries. It is to-day one of the leading gTain crops and 
so 1 renovators of Spain, India, and central Asia. 

Alfalfa, ,vhich is r ecognized as the best forage plant ih the se1niarid Western 
State::-. or ,vherever dependence must be placed upon irrigation, "·as culti\·ated by 
the Ro1uans at least two hundred years before the commencement of the Christian 
era. The soy beans have lJeen grown in China and Japan and lentils in Hungary 
fro1n prehistoric times. The field pea, originally from northern I taly, was intro
clut't:d into cultivation eight or ten centuries ago. Sainfoin \Vas grown in France 
and red cloYer in I\letlia during the early years of the fifteenth century, and white, 
or Dutch, clover in Hollantl at the beginning of the eighteenth CEntury. Sulla, 
,,·hich i .:; largely gr0\\71 in southern I taly and n orthern Africa, an<l which seems 
to lJe ad1nirably aclaptetl to well-drained soils in Florida and the Gulf States, ,vas 
first introcluced into cultivation in 17G6. The cowpea has b"en kno\vn in this 
conutry nearly as long as sulla. Alsike, or S\veclish clovtr, \\'as taken up as a. 
forage about thirty years later, ,vh1le during this century and ,vith1n recent 
years a score or more of valuable legu1nes have been lJrought to the attentiJn of 
the farmer, and hardiy a year passes that new ones are not added to the list. 

One of tl1e n1o~t recently i11trodncetl an<l pro1nisiug of tl1e legu1ni-
11ou~ pla11t-:; is tl1e velvet bean, a native of India. ! Ls range of profit
able eultiYaLion is li1nited to the Soutl1ern Statf's. ,.fhe YelYet bean 
i:s fully acscribe<l and illustrated in C1 ircular X o. 14: of the Di, ision 

V 

of ,;.\grostology. 
,.r he ':ia1tbusl1es of this co11ntr)' are \"cry nu1ncrous in Ya,ricty and 

often eoYer ex.tensi, e areas in tho far ,\.,,.ester11 States and 1'erri
tories. rrhcir ,,alue to the stock1nen of the ,,rest is c1earlj' set forth 
in Bulletin No.13 on the "Red Deser t of \\.,.yomingand its forage 
r e:sources, '' and a, nun1ber of both the nati,-e and introduced species are 
dP:scribc<l in 1~'ar1ners' Bulletin )Io. 108, ,v11ich is de,·oted exc lusi ,·el.r to 
then1. It is 011ly ,, itl1i11 t11e last fe,v yea1 s that the forage Yalue or tl1ese 
11lant::; bas bl'en recognjzed in tl1is country, and thei1· iinportance in 
inerca::;inb our forage ::;upply is full) treatc<l or in a paper on '' l1'orage 
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pla11ts for alk:ali soil-;,'' in the 1'" c,1ruool{ for 180~, as al t·ea<lr noted. 
I i is for rechiin1ing 01· rendering Yaluablc fol' grazing vurposes soils 
highly i111p1·Pgnatcd ,vith alkali that t11e:--o plants ar<> especially use
ful. 'rh~ fo1lo,Ying· is fro1n thC' paper just referred to: 

T he salibushes and salt sages, both introduced and native. have provecl to be of 
value in a11 alkali-impregnated soils. -A 1nore e:<ten<led cultivation or saltbusbes 
is rcco1nmen<.1ed throngbout the West, and ,-.:bile trials are being ma<1e \Yith the 
Anstralian specie'>, the n ative forms, 1nany of them bein g fully as leafy and hav
iug as succulent herbage, should not be overlooked. I t is vrobable that q uite a 
number of the thirty or 1110re salt sages and saltbushes that grow ,v1lcl on the 
h igh plains. 1nesas, aecl deserts of the '\Vest ,vould, if only given an equ"llY favor
able opportnnity, prove to be as \.Vell adapted to enltivation as any of the fore gn 
species. As the West is developecl the amount of grazing land is each year 
decreasing and the extensive areas of alkali-impr\.'gnated soi.ls are becoming more 
valuable. The incr ease of these soils in value in ihe estimHtion of the °VITestern 
cattle grower s \.vill come through the use of saltbushes and other alkali tolerant 
for age plants. 

'l,hrough tl1c J)i,Tision of .1\.grostology the DC'partn1e11t has dis
tributed the seeds of n, nlln1ber of thC' natiYe c:althn',hes an<l quanti
ticc; of several of tl10 Al1st1·alian species, thC' one rec<'i, iug the 
most attcnt ion l)eing llH' .1\.ustrali.a11 salt 1)usl1 (Atr11Jle.r se;11 ibctccata) . 
Seed of thic.; c:;p ecies "Tas i11irocll1ce d into this cou11try nearly 
t,ve11ty ypa1·s ago by the California. expc>rirne11t tatio11 at llerl{eley, 
but it has 1)0cu only ,,·it11i1l tl1c la:--1, year or t,,o that it has rereiYcd 
an;r ,vides1>reacl attention. During t h e present season large quanti
ti0s of thC' s0e<1 ha Ye 1ieen <1istributcd 1>}' tho Secretary of .. A .. g r iculture 
ir1 regions ,YhE're this s,lltbusl1 is lik:ely to 1n·o,·e 1nost useful in the 
,vay or inercfli:;ing the forag<' r<'sou1·ces of on 1· country. 

\ ~OLU),TEER EXPERil\IE.NTEHS.-~ln<.:h of the "Tork clone liy the J)iYi
sion 0f .1\grostolog·y in tc'-iting the a<laptability of, arietic'-i to the pre
Yaili11g conditio11s in t1ifl\ r<>nt sc<'tions of th<' l rnit<'(l States has hC'c-11 
carrie<1 on in ('oopcration ,, itll far1ners and stuckn1e11 as "ell as ,vit}1 
a nnrnl><'l' o( State cxpcrinH'nt sta1ions. 'fhese t<>sts or experi1neuts 
]1aYe b<>e11 lllct<1<' c}1icfl) hy sending the <'xperin1<111ters seeds of the 
grasst>":l or f'oragC' plant<:; "'l1icl1 l1aYO bPen eolle<>tecl or ohtain<'<1 hy 
purchas<-', ancl rPquesti11g tl1at r<'po1ts be 1na<le a<:; to the succe8s or 
failnro of the attPn1pts 1ua<10 to gro"' th('llL rcarly ten thousand 
pa<•k:ages of sC'c<ls, including l ,,·o h nnd reel an<1 fifty-fl vo Yariet Il'S, 

lui,·o h<'<'ll sent out in this ,Ya:r to those exprPssi11 g tht'ir ,villingn<>~s 
or clec,irc to cooperate ,vith the Di, ision. 'l'he reports rce(•ivc<l on 
aceonnL of th is 111t,thocl of scecl distribution during the past three 
years have bt•en prPI)art>d for puhlicntiou a-; J~ulletin No. 2~, " Thirh 
" ·ill serve to illustrate ,Tery \\Cll ,\hat can lH' a<·eornplishe<l in ac·quir
in g a practical kno\\·lt>dgC' of grass"s and f orngc plants tl1rongh Y<1lun
tcer ('.xpcrin1<>nter8. 'l'hesc cxpcrinll'llt~ li.t ,Te JH'o,·~<l of groat Yalue, 
not only as ueiHg the 111eans of fincliug- out the i-;uitahi1ity of, arieties 
for culti,·at ion in different section~ of the co nu try, but also of oringing 

• 

' 

I 
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the "'ork. of tho l)iYi::--ion in elof-icr touel1 ,,·ith th(• peor)l(' ,, ho1n it is 
dPsignt'<l to scrYc. 'J'hc r esults of t h('sc lP<,i-.; l1a, c sho" n t l1at rnauy 
of thP valuable nati, (' grassps adapt thPn1s( 1, t•:,; 1cac1ily to <'ult i,·ation, 
anc.1 11ayc- ah;o dc1no11stratc(l the Yaluc o( ~<nuc of the 110,Yly i11tro
duee1l , aricties, ns "·ell as the possibilit) of a ,vid{•1· cultivation of 
1nan) of thoS(' already con11nonly g-ro,,·n in tht' l ,..nitcd :States. rr hus, 
iL has l>rcn di..,eo, creel that 61encler ,vheal g1·,1ss anc1 a nu1n ber of tl1c 
nativchro111C'san<l ulue g1·asses <an ll<' u(ilizt•1l in 1hP for1nation of 
artificial n1t'ct<.lo"·'-j ancl pa,tures; that oth0r of th0 "·heat grnss<'s, the 
gra1na gr~•~'-ie"i, hlnc gr:l·..,'-<'s, aucl 11at1, <' ft':-.(•ncs Huiy 1> '' utilized in 
re<·lain1ing· tl1<_• \\Orn-ont 1·a11ges in the c1riPl' ::--1.'( tions of the conntr_v; \ 
that s111ooth, or I Inngarinn, hro1n<' grass, l'P('C'lltly int1oclu<·<'<l fro1n tl1c 
Old ,,~orlcl, is a 1nost, aln 11Jl0 h·1y nnd pa:-.1 urc, ariety for th(• <ll'i(•r sec
tions of t hP \\~ est a1Hl X 01·t h \\est; that .A. ust ral ian salt hush, as ,Yc>ll as 
a nn1n h<'r of na t iY<' salt hn'-iht's, is"< 11 a<lapte<l to cult i, at ion on lancls 
strongl,,· in1preguatccl ,yi{h alkali, such as •1rP fonn<l in llHtny parts of 
tlH• Sonth,vPst; an<l the P.xperi1nPnts 110,v 111 progress S<'Pin likt•l)· to 
den1onstrate the Yaluc of other yariPtics in (•Prtain .s<><·tions, .sneh as 
oasii:-; alfalfa for th0 hut, <lr)· ~outh\\est, an<l 'l'urkt>stan alfalfa for the 
dry sc.'c•tions of th0 Xortll\Yt·st "h<•1·e the (·1i111at0 is c·olclcr . • 

~O?ilE ltE~CLTS OF \YORI-C 01" l )I\"ISIOX ()J,' .. \uI~OSTO LOUY. 'l'hc 
::,;p(•rC'tal'y of .. \griC'nltnrP, in :-.n1n1ning up the "·ork: of the I >i, i<j1011 

of .1\grof,tology in. lB:lS, sai<l. 
'Ihrongh ihe effo1 ts of this Division we are learning tlH-' uee<ls of the several sec

tious of thC' country aud the fornge prob:em.-; the) have to 1neet. "\\-e nrc a~qnir
ing ab •tter kno,v1edge of the d:stribntion and valt e of onr nati\'e gra"'is ·s and 
forage plants, as ,-vell as the peculiur conditions of soil and clin1ate best suited to 
their gro,vth. 

'I'h<' tliscoYPry of nc,Y ec·0Ho1nie gl'a:--sc-s or U(•~v and Yaluabl0 forage 
plants, the ac1apta1Jility of tl1e nati,·e speeil's to c·nltivation, the int1·0-
c.l11('tio11 of forage 1>la11ts intone"· or untried ri ·g·ions, the application of 
spc('irs to 11e,v or speeial usc-.;, and the gPnPral di fTusion of kno"·lpdgc 
through publications aud c·orrrsponc.l<'llt'<' r(•<..;pPeting th'·so plants arc 
an1ong the in1portant l\'..;nlts of the "·ork. of the Di, 1:-.1011. 

l~XTE'\Sl())l" OF IXYEC.,TIG • .\TIO~s.-'I'lu·ough the• l )i, i-;ion of ~\grustol
ogy 1he St'Cl'<'t1-try of .1.\t;1·ie ulture is" orking llOL only 11.J pro<lue,' 1nore 
an<1 better l1ay on CY<'ry acre of 1ncado'Y land, hut, also to prC'SPr,·c, or 
in1pr0Yc th~ great cattlP rangt•s of the ,,T<•st and the pasture lancls of 
the ,vhulc country. I n the RPport of JS!tD, the ~e<-'retary ~ays: 

The investigations under ,...-ay in the G·nlf-coast region and on the Pacifil' slope 
ought to be extendPd in then· sco1Je; the \York on rang-e in1pro,·e111ent s11onl,l !Je 
continued along the present 1 ractical lines; the i1.ve~tigati~ns loo'.d!lg to,vnrd the 
preservation and improveme'1t of our 1nost valuable native gras::,es ancl fora~e 
plants shoul<l be continued; the stu<ly ot' soil a nt1 ~and-Linding gra1;~es outiht to 
be extended to 1nclncle experimeuts as to th0 at1ap~ahility of onr nati,·c sorts to 
practical use for fixing the shifting san,1s of our coasts and for holding e1nhank
ments in place, as ,sell as to tho introc1nct·on of desirable forei~n sorts; h1vesti
gations relative to tlie i.nlr oduction, cul ti\ ation, and lllauagement of improved 
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pnstnru u:.d fora.~<' crops on thP. worn-out fnrins of tho East "houl,1 be l ndertaken; 
tho <1 uostion of forngu 1.. rop:i suitable to nl~ ali soi's i one of 1nuch importance to 
<.'erta·n eeetious of tho country. and should receiYe full and careful investigation . 

.APPLIED .\GTI0S1 0L0< Y IN THB STAT I • .\.CRlCUL'l't.;H \L 1 XPI·.RIMI NT ST .\.TI0NS. 

);c-,trly all the ._ tali' 0xp<.\rinH_'11t stations, c,·C'r :-,inec {heir 01·ganiza
t ion in 1~ ',, ha, c gi, C'n 1nor<\ or le~::; attc-11tiou to the sul>.ie<·l of gras::--es 
a1Hl forage pla11ts, and n f<\\Y of 1he1n ha Ye nu1<lc thi!'> a leadin!! f(•ature 
of thpiJ• \\·ork. .r\n1ong tho fir~t to llndertakc \York: along- these lines 
\\a~ ihc C'nlifornia <'Xp<'rilnenf . tat ion at I~0rkelo)·, an<.1 this station, 
n11<l<'r 1110 <1ircetion of J>rof. 1£. \\r. IIilgar<l, has clone ,·cry 1nl1<·h to
,, al'<l the i11troduc·tion of yalnable forag-c planL.:-, into that State by 
the tlistrih111ion of s<.")eds of 111:1.ny varictie..:. ()thcr stations "·hich 
ha, 1' gi,·<'11 Hpt.•('ial att(>11(io11 to grass nnd forage-plant investigations 
a1·c thoso in XPbra~ka, Soutl1 Dakota, rr('Jl}l('SS('(', "\Ii--<:;issippi, .t\la
h:1111:1, <)hio, (...101111Pc.-1ient (~tnrrs), l\nnsas, i\Iiehigan, ·c·Y i ork, l\Iin
n<•sota, a 11cl l\Ias~ac-h ns<"tt s. 

<>, <'I' t\\·o hundred hul1P1ins an<l reports havo he<'n i:-;sucd by the 
:--(, Pral statio11s on 1hP suhj<1 <1t of gras~es and forage 11Iants-a fact 
"hieh in itsrlf de1no11::.;trat<.")s tho gT<:al intc•rest takpn in these investi
p.atio11s an<l th<' 1n.1nifcst, in1portance attached to the subject. • 011113 
of th stations Jut\'e puhlishecl <lescripti,·e and illnstratetl gra~s floras 
of th0 ~tat<>s in "hieh th<>y aro loeatcd, ,vhi('h ha,~e done 1nueb 
to"nrd <lissr111ina1ing a kno\\lC'<lg<.' of graRses and inciting grpate1 
int< 1·< ~tin the i111pr0Yen1ent of foragc• rPsonr<·es. One of thc1nostrom
p!rt0 nnd c•lal>o1·ate of tlte::--o floras is that published by the 'l'l'I,lll'"-~Ce 
~tat·on, in "hi<·h all thP gl'aSsl's k110\\·n to oceur \Yithin th1.. '"'ltate 
ai·<• illustrated. 

'l'ht.' <>ff<'"l nf the •rrai;s and fol':t"'t'-I>lant invcs{irrations ,vhich haYl) ' M ~ ~ V 

l>C'C'II c•a1Ti<·<l on hy the l>(•part1n<:nt of .\.~i-ieulturo during l"l'<'ent 
yt•arH, to6cthl'I' \\ith ~i1ni1ar inY<.':siigations at Lhc tlifl'ercnt '-;tate 
c,pp1·iinP11t ~tations, is S<.'l'll at th<' lH'PSPnt tilno in the ('hanged 1neth 
o<ls of f:tr1ning thaL ar<' bl!ing 1n·acticc<l in nulnr sections of {he coun
tl'y. 'I'hi:-, h, \VC'll illuslrralcd in thl' Sonth, "hcrP bnt a fc,Y years ago 
it ,,a:s tlionght l>y 1nany that tho l>c lit•r etlltivatP<1 grasses antl forage 
plants eonlll llot, be sn<'<'t>:,;sful!)r gro,vn. It, is also illustrntcd in the 
inqiro,·p<l n1Pthotls of ha1Hlli11g pasf ttt'P"- nnd raBi,-!,l''i that are t·o1ning 
iJJto p1'al'1i<•e in 111auy pa1'1!-i or tho ,,~est, a1Hl in thP grealPr diYer~ity 
uf 1 ht• g:l'ass n n<.1 forngo crops that, a ro grov; n in a 1 n1ost all seet ions of 
U1t· <·ou1tiry \\'ht1 l'P tlail'ying is a leading- industry. 

SCIF.:\'J JJ,'IC', OH SYSTE.\L\.TIC', ,\GROSTOLO(~Y . 

.. \t th<· beginnin~ of the eentury tho 11u1nhcr of kno,\n ~orth ... \1neri
ca11 grassPs l.Jarely P\.ePc<l<'<.1 011<~ huntlrctl spceies. 'L'h<'St.' ha<.1 been 
publish< c1 chiPfly in the "'orks of I,inna•ns, I,:11narek, and ,,yalt<'r. In 
180:.J .\I iehaux pul>lisl1cd his ': l1' lora, llorcali ... \.1nericana, '' in ,, hieh he 
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the only "·ork. especially dcYotcc.l to the grasses of ~l exico, and. i11cll1<l.es 
1nan.r species occl1rring iJ1 t11c 'tates anc.l rrerritories bor<l.ering that 
conntr3•. After tl1e deatl1 oC General ~f l1nro, in 1880, Prof. E. !lack.el, 
of St. Poelten , AuRtria, ,va. at once recogniz~cl as the ]1ighest authority 
011 grat,<::es, and l1is contri butio11 to tl1e great German ,vork on the 
"Natura.1 fa1nilies of plants," by E11gler an<l Prantl, is a1n1)le eYi
denre of }1js rigl1L to the posi!ion. ..t'\ .. n A1nerican translation of tl1is 
work_, u11dPr tl1e title of "rl-,he trl1e grassP-;," pu blisl1ed in 1890, has 
done n1ucl1 to 1>rornote tl1e st11dy of syste1natic agrostology in this 
countr;y. Ii p1esents in n, elcar and concise n1anner the general fea
tltrcs of tl1e grass fan1ily, enn1nerating t11e be::;t-known econo1nic spe
cies, discussing their structl1re and 1norpl1ology, a11cl their a rrangement 
into tribes and genera, tl1us placing i11 the han(ls of the A1ncrican stu
dent a 1nanual b)' ,Yhich lie is enabled to classify any grass ,Yhicl1 1nay 
co1ne into l1is hand, a11cl 1nateria11y as ·ist ing the systematic stud.r of 
grasses, "'hicl1 110,\' forn1s sucl1 a11 i1nportant f0aturc i11 the curriculum 
of nearly all our agricultural colleges. 

In 1880 IIac♦ k.el publis11ed a11 extcnf-,iY<' 111onograph of the ... \.nclro
pogonere, i11 "'l1icl1 all tl1e North ..i;\..1nerican f--J)rcit'S of that tribe then 
kno\vn arc fully dcserihed, a fC\\' of ,vhieh are presc.•nte<l as 11e,v to 
seiPnce. 'rhc s3'sf e1n of cla sifieation of the tribes ancl genera of tl1e 
Gr·a1ninere J)rese11te<.l l)y IIackel in l1is "'l,rue g1·asses," and now ge11-
era.lly adopic>cl in this col1ntry, ,vas n1ncl1 1noclified by Ilaillon in his 
"~I o11ograpl1ie de-:; Gran1inees," 1)nblisl1e<l in Paris i11 1803. 'l,his is 
tl1e latest geneeal treatn1ent of tl1e g-rass fan1ily as a whole that is of 
spPeial inieres'ti to the f:>tncl<'nt of .1\..1neeica11 grasses. In tl1is ,,,ork: not 
only is there a <lecide<l rno<lificatio11 in i l1e lin1itation and arrange-
1nent of the tribes ancl ge11er,l Irorn tl1ai proposcc.l by 13e11tl1am and by 
IIaekcl, l)u1 an atten1pt is n1aclc to a<lopt the 1nore advanced system 
of non1c•nclaiure. 

li"'our }'ears ago, in 18Du, J>rof "\\r. J. Deal, of the 1'fichigan Agricul
tural (1ollege, pu blishecl t11e second Yolu1ne of ]1is "·ork 011 the 
"C}rassrs of or111 1-\.u1eric>a," "·l1erein are broug11t togetl1er Ior tl1e 
first tilnc descriptions of all tl1e 1r orlh 1\.n1crican species k:no"·n to 
the author. Ile cnu111erates o,·er one tl1ol1sand t11ree 11l1ndre<l. specie , 
including 1nany fron1 :'.\Iex.ico and ( 1entl'al A1nerica, "'ith full de:::icrip
tio11:--. No otl1er single publication co,·ers the san1e extended field. 

S'- STE?.!.\ TIC AGROSTOLOGl. IX TIIE DFP .ART)IEXT OF AGRICULTURE. 

"\Vhile 111~ Depar1n1ent of 1\.gricnltnre l1as al"ays been 1norc or le8S 
active i11 1)ro1noting the il1tercsts of applied agl'ostology, it ha-; in 
later y0ars bee11 har<lly less energetic in ad ,·ancing scientific kno,Yl
e<lge of grasses and developing a ,Yidcr interest on systematic lines. 
Imn1ediatc1y follo,ving the publication of the thtr<l yoln1ne of Ben~l1a1n 
and IIooker's "Genera Planta1·nn1," already referred t.o, l)r. George 
Vase.), the11 Botanist of 111e l )epart1nent, public,hed as a special report 
a list of the grasses of the l .,..nitcd State , tog('ther ,vith a .:;ynopsis of 
the tribes an<l genera, ,\·hich ,vere chiefly tran::;latecl fro111 Beutharu 
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and IIoolrer's ,,·ork:. T"·o years later, in 1885, a re,Tised and so1nc,vhat 
enlarged edition of this list ,vas pnblishecl under Lhe Litle of ".1\. 
de criptiYe eatalogt1e of the grasses of the United States." Tllis \\'Ork 
iucluded many econo1nic note., a11cl v{as prepared ,vith the vie,,· of 
a sisting both the scientific st1tde11t aucl tl1e farrner. l~et\\·ccn tl1e 
year::; lt>91 and 1893 tl1c Departn1c11t pt1blished t,vo ,·olumes prepai-ecl 
by Dr. Vase.r, co11taining descriptions and full lit hographic plates of 
two l1undrecl species of grasses 1Jelonging to tl1e region of tho Soutl1-
,vesL and tl1e P::i.,cific slope. rrhe illustrations in this \\'Ork. are for the 
most part excellent an cl tl1e descriptio11s are very full. rrhc pla11 
acloptecl is n ot 11nlik.e that of Trini11s's '' I con es," and it is a, matter of 
regret that the work co11ld not have bee11 continued until all of the 
America11 species ,vere illustrated i11 t11e same 1nan ner. In 1892 Dr. 
\ Tasey publisl1e<.l a.s Part I to "'\T ol. Ill of the "Contributions fro1n 
tl1e U. S. National IIerbariun1 " "'l1at h e designatccl as Part I of 
a '' 1\Ionograph of the g1·as es of the Unitccl States." l?ollo,ving tho 
clas ifica.tio11 of Prof. Ed ,Yard IIa.ckel t his part contains descriptions 
of all t11e N ortl1 1\.n1erican species of grass()S kno,v11 to tl1e "'riter 
tl1rougl1 tl1e st1btribe Pl1leoidem i11 tl1e Re,·e11t1l tribe 1\.grostideK'. 1\.t 
the time of his dC'atl1 (~la,rel1 -1, 1803), Dr. \raseyl1acl prepared tl1e 111a11n
script of a, considerable portio11 of tl1e seconll J)art of tl1is 1uonograpJ1, 
but thC' "·ork in tl10 forn1 i11 "'}1icl1 it tl1en appeared l1as not bee11 con
tinued. During the years bet,vee11 1881 a.11c.l 180:J Dr. '\ '"asey published. 
1nany 110,v- species of North ~\.1ncrica11 grasses, not only il1 t l1e bulletins 
i~sue<l h) t 1H· Departn1ent, l}ut in tl1e leadin~ botanical jour11als a11d 
in the proceedings of scientific societies. 'l1l1e total number of species 
pt1 l>lii,he<l h~~ l1iln bet,Yce11 1 S 5 and ihe tin1c of l1is death ,Ya.5 one 
hnndrecl, and 11early as n1any nc",. Yarieties. 

Since the establisJ11nent of tl1e Divisio11 of 1\..grostology i11 1805, sys
te1natic ,,ork: on grasses l1as lJeen co11tir1ued by the .... \.grostologist ancl 
his assistants. Papers ,,I1icl1 1nay be classed as l>0lo11ging to Ry&

ten1atic agrosLology ha,·e bee11 published in I3ulletins Nos. 4, 7, 8, 11, 
17, 18, 10, and in Cir0ulars Tos. 9, 10, 15, lG, and J !) of the Di,-ision. 
Circula1· No. 1.5, publis11ecl .Tt1ly 1-l:, relates to "Ileeent. additions to 
systematic agrostology," wl1ile the otl1er circulars referred to co11tain 
cl1iefly descriptions of n c,Y specie . Under the gc11cral title "SLn<lics 
on A1neriean grasses," to "'hicl1 Bulletins Kos. 4, 8, 11, and 18 l>clong, 
there haYe bee11 published revisions of certain ... ortl1 .. A.1nerican genera, 
and enumerations of species collected in the little-kno,vn regious, an<l 
a large nu111ber of species presun1ably ne,v }1aYe lJee11 described. In 
Bulleti11 No. 19 there ,vas publishc<l a Yery carPfully prepared pa.pet· 
on the structure of the seeds of grasses, tl1e in, cstigations being 1nado 
largely "'itl1 tl1e Yie,v of ('SL,tblishing a basis of classification upou 
the Caryopsis. ~'ix hundred a11d t,Yenty-se,·cu ;\ ortl1 .1\mc>rican grasses 
are figt1rec1 and described in 13ulleiins Nos. 7 and 17. 'fho illu<:,tra
tions in tl1ese t,vo bulletins are all clra,vn fron1 orig·inal material an<1 
form a part of a series "'hich, ,vhe11 co1npit•te, ,vill illustrate a11 of our 
North Amel'ican grasses. 11 he Agrostologist bas also published in 
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botanical jonrnal:s and in l)roceecliugs of 5cientific societies 1nany 
paper::; bearing on the subject of syste1natic agrosLology, 11otably 
nn1011g these 111ay be n1entioncd "Xotes 011 tl10 grnsse~ in the 13ern 
h·t1·<l i IIerbarit1rn, collected by Thad<leus IIaenk:e and <leseri be<l bjr 

J. "'· Presl," published. iI1 the 1'cnth 1.\..nn nal Report of the ::.\Iissonri 
111..,tanical Gardens. 1~his paper is illustrated by fifty-four plates, 
<lra1s11 fro1n the types of species described. by Prec;_,l i11 '· Rcli<1uire 
l iae1-l~ea11.'B." 111 these various papers and in the p11blications of the 
DiYit•don, the 1\.grostologist has during the last five years pt1hlished 
ont• l1undrecl au<l t,venty-fi.y·e species and thirty-tl1ree yarieties. 

~\ good l1erbariun1 or collertion of grasses forn1s an essential part
i~, i.n fact, the basis of all ,vork in systen1atic agrostology. 1~11e 
l)1Yision of .t\grostology, since its organization, l1as bee11 steadily at 
"·ork building up an hcrbarium of grasses, t1ntil no,v Lhe C,)lleetion 
n n ,n bt•rs nearly tl1irty-ti ve tl1011sand mounted sheets of speciraens, 
1nore tl1an t,ventJr-fiyo tl1ot1sand of ,vl1ich l1a:ve bePn added duriug the 
past five years. Tl1is collectio11, ,vl1ich forms no inconsiderable part 
of the great National IIe1·barium located in ·\\rashington City, is 
e;:;pceiall;r , aluable, not only on account of its richness in North 
1\1nerican species, but also 011 account of its containing a great many 
types of the species published in recent ·years. 

SYSTE)IATIC A.GROSTOLOC.Y IN THE STA.TE .\.GRICULTl:RAL EXPERilIE);T ST.\.TIOXS. 

It h-; believed that the ,vork: of the Departn1ent of .i.\gricnlture in 
the ,va:r of scientific investigation of grasses l1as done 1nt1cl1 to de,Telop 
Ri1nilar lines of ,vork in the agricultural experiment stations. ]'he 
,, ork at thec;;;e stations, in order to meet the de1na11<ls of t,he people, 
1nnst of uecessit:y b,o more along tl1e lines of applied agrostology. 
Sc,·eral of tho stations have, ho,ve·ver, l)Ublishcd desc:ription8 of tl1e 
gr tsse5 of t he States in ,vhich tl1ey are located. In 180-1 the rrennc'5see 
.. A.gricultt1ral Experiment Station published a, bulletin in ,vhicl1 all 
the spceies k110,vn to occur ,vithin tl10 State ,Yerc f11ll~t described and 
illustr,1,ted. 'l'his work contained keys of analvsis to the tribes nnd 

• • 
genera, and in the larger genera to tho species also. Less fully illus-
trated de5criptive bulletins l1ave been r)ublishe<l bJT se,Teral 0th.or 
stations, but co1nparativel)' little original work l1as been done b)· any 
of il1em along s:rstematic lines. Tl1e DiYision l1as lent n1atcrial aid to 
this \York, not only through its several publications, but b)T the dis
tribution of n1any thousands of named specin1e11s of gras.;;es to tl1ese 
~1 gricultnral experiment stations. 1.\.s illustrating tl1e attention now 
paid to s.rste1natic agrostology and the rapid progress being n1ade in 
thi'5 brancl1 of tl1e subject, it may be stated that during tl1e last fi,re 
years i11rce hundre<l and seventy-fot1r ne,,· species of ~ ortl1 .. A.111erican 
g·rasses a.n<l one hunclro<l ancl s1xty-~ix nov: Yarieties lu1,·c been pub
lisl1ed. 



PitOGRESS OF ROAD BUILDING IN THE UNITED STATES. 

By lrfAURICE 0 . ELDRIDGE, 

Acting Director of the Office of Public Roacl ln<]_11iries. 

I:XTRODUCTIOX. 

1'ho l1istory· of road building in the United States parallels in but 
fe"· particulars tl1e road history of the other great civilized nations of 
th0 ,vorld, and in 1nany respects our highways bear but slight resem
bla11ce to those of the older cot1ntries. There is little c1ot1bt that had 
t11c first settlers arrived in this country ,vl1en t he Roma11 Empire was 
at tho zenith of its glory our R epublic woulcl now be bound together 
"·itl1 a perfect Rystem of magnifieently constructed ]1igh,vays, but 
,Yhe11 .I\1nerica ,vas settled by the Englisl1, in the early part of the 
se,~e11tt'entl1 centllr)r, tl1e motl1er country· ,vas still 11sing those systems 
i11 roa(l bnilc1ing "'l1ich it l1ad inherited from the dark ages. 

'l'he I~ritons 11eglected the roads which had been made })y the 
Rou1ans, anc1, failing to b11ild new ones, their country for centuries 
" ·as proYidc(l ,,itl1 onl)T bridle J)aths, or at n1ost ,Yitl1 nar1 o,v l1ighways 
for sn1all carts. These l1igh,vays \\ ere, except in clr,y ,,~eathcr, practi
cally i1npassable, and in the sparsely settled districts 1nt1ch of the 
tra,Tcl ]1a<l. to be ca1·ried on by means of pack a11i111als. rrho idea of a 
ceniral control of road systems, wl1ich is tho onl)- 1neans b)7 ,vl1icl1 any 
exten<.lccl ,York: in this direction l1as e,~er been accomplished, had died 
ont in the 1niddle ages and had not at this time been revi,Ted. For 
t11c5e reasons the traditions relative to tho construction ancl manage
n1ent of roads ,vhich follo,ved the first settlers to this country ,vere 
practically ,Talueless. 

ROAD 11ETHODS OF THE FIRST SETTLERS. 

'fl1c first settlements in the United States were nat11rally located 
alo!1g t11e seashore and upon the banks of navigable streams. Narrow 
an(l 1nysterious Indian trails led from the settlements along the coast 
to the i11terior , and aside from an occasional rude path beside some 
strcan1 or along tl1e coast, these were the only lines of communication 
lll) to tl1e end of the seventeenth century. Indeed, for a century after 
ill" settle1ncnt at Plymouth Rock there ,vere few roads in this co11ntry 
oYer ,vl1icl1 goods or passengers could be transported in ,vagon8 or 
carriages. 

Tl1e little traffic and intercourse tl1at were carried on bct,vee11 the 
settle1ncnts ,va~ 1naintainecl principally by boats or l>y l1orsen1en or 
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paclc trains o,~er the obscul'e In<1ia11 trails. A systematic atte1npt at 
road building ,vas t hen, of cot1rse, im1>ossible, ov>'ing to the crude state 
of society and 111e sparse population. Soon t l1ere ,vas a11 eagerness to 
pe11etrate tl1f' vast ,vilderness of the intc1 ior ancl co1n1nunicate' Yrith 
settlers in other regions by &horter route~; tha11 those aiior<led by the 
winding Rtrea1ns. Aeting upon this in1p11lse, the pioneer blazed l1is 
,vay th rongh the forests anll brarn bles. Ile 1na<lc te1nporary bridges 
o,rcr the strea1ns by felling large trees a<·ror:is them, and thre,v- br11sh 
and poles oYer the boggy places in J1is bi-idle paths. ,,Tith t l1e steady 
increase in \Yealtl1 and population, this "pack-train era'' in road 
building \Yas gradually superbecled l)y original traclc,vays or ,videned 
Lrails and then by \Yagon roacl~, but ,,,ithot1t any attempt at i1nprove
me111. .i-\not11er century elapc;;etl before a nyihing like improved higl1-
'"ays " -as e--tablisl1ed outside the eastern coast districts, and it "·as 
not until the beginning of the l)re~cnt century t11at therP ,vere a11y 
,vell-built roads in the rural co1nrnunities. 

ONE OF THE EARLIEST ROADS IX THE 1:NITED STATES. 

1'he fir:-.t great ..t-\.n1erican road ,vhicl1 the hi::,toriau tells a11ything 
ahout "~as laic1 out in 1711, and ran froru Ne,vYork. to Philadelphia. 
Its antiquity, an<l the .fact that it connected these t,vo cities, gaye to 
it the na111e ",.I'he 01<.l York: Road." 1'he opening of roads \Yas an 

• 
i1nportant affair in t hose days; rnoney· ,vas 1nore ~Carce than it is no,Y, 
and donl>tle~s iL " ·as n1ore of an u11dertaking to construct roads tl1an 
it is to build. 111e rail,Yays of to-day. Bj· studying the l1istory of the 
Old 1.,. ork: Road ,vc at once realize the potency of t l1e a<lage that "tl1e 
l1i story of roads is tl1P l1istor)' of ci viliza,tion.'' The Ind ian trail, the 
blazed trees, and the footpath, follolve(l by the bridle road for 11ack 
trains, and then the rougl1 roacls for carts and ,vag·ons, "·hich "·ere 
sub::;cqucntl)· graded ancl paved, 1naking a more easy 1nec1ns of trans
J)ortat1on, arc all stepping stones to l1igher degrees of civilization. 1 

FORCED-L,\.BOR SYSTE~1 A.ND RO.ADS OF THE E .A.RLY COLOXISTS. 

In the early colo11ial da vs the road~ ,,·ere a t first b uilt and 1nain-
• L 

taincd prineipally bj' the u se of Yoluntcer aid or free labor. Each 
to"·n or sei t le111cnt had ,vhat ,v-as call<'d a, '· Yillage green,., and in tl1is 
open r>lace the citizens assembled to <liscl1ss n1atters of pt1blic i1nport. 
At these 1ncetings tl1c care of the poor, the infir1n, tl1e deaf n1ntes, 
etc., ,vas discussed; the openiug of ue,Y and the 111aintenance of the old 
r oacls "'ere also an1ong the n1ost i11teresting subjects of discussion. 
'I'he citizens \\'onlcl here oiier their se rvices free of charge to the co1n
munit:r or to,vn for building or n1ai11taining the roads running through 
or by their lands . These oil'.ers to 1naintain the roads free of charge 
soon becan1c so linlite<l, ho,Yever, that the to,vns ,Yore forced to !)ass 

1 The York Roa(l Olcl and the New Fox Chase and Bustileton, by 8. F. Hotchkin. 
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or<1i11anCC'8 co1npelling all able-bodic(l 1nen to c, ,,·orlc tlle road" a 
specified nl1n1.bPr of clays, or in l iell of sucl1 labor to l)ay a nloncy tax 
to the patl11naster 01· roall overseer. I t i:-, eas:f to tra,ce progress in all 
t11osc~ 1nntters ,, hic·l1 ,,.C'rc di::;russed 011 the '' ·village green" save 011c, 

a11<l t11at h-; the "force(l-labor" syHten1 of ,York:ing roaclf-, " ·hicl1 exists 
in 1uost of t.l1e Stai.es to this <lay. 

I'he fo1lo,ving extract, relati11µ; to the early 1nethods of locating 
~u1d bl1ilding roads, is copic(l fron1 a letter date<l N ovc1n l)er JO, 1785, 
,,·ritten by George "\\'"ashingtor1 to P atrick I Ie11ry, then go·vernor of 

, ~irginia: .. 
Do you not think, n1y clear sir, that the credit, the s'tving, n,nd convenience of this 

country all require that our great roads leading from one place to another should 
be straighte1.ed, shortened, ancl established by la,v, and the power in the county 
courts to alter them ue ,vithl1rawn? To me these things seem indispensably 
neceE-sary. and it is 1ny opinion they will take place in time. The longer there
fo.·e, they are <1elayed, the more people will be inJured by the alterations when 
they happen. lt is equally clear to me that, vutt1ng the lo"'est valuation upon 
the la'bor of the peopl!j who work upon the roads under the existing la\V and the 
customs of the presont day, the repairs of the!n by way of contract, to be paid by 
an assessment on a cE:rlain district, until the period shall arri \'C when turnpikes 
1nay ,v1th propriety be establi::-hed, ,vould be infinitely less burthensome to the 
ct)u1mn111ty than the present mode. In this case the contractor would meet no 
faYor: eYery n1a11 in the d·strict would give 1nformation of neg-lects; ,vhereas 
ne;;ligence under the present syste1n is winked at by the only people "'ho know 
the particulars or can inform against the overseers, for strangers had r ather 
encounter thP. incon, euience of bad roads than the trouble of an information , and 
go a,vay prejudiced against the country for the polity of it. 1 

'l'l11s "y::-ten1 of '' ,vo1 king out" the tax ,,Tas as 11nsatisfactory in the 
<lays of "\\Tasl1ingto11 as it is 11O,v. 1Iucl1 delay a.n<l inco11venience 
,\·as ca11secl lly the dPplorablc condition of tl1e 1nai11 roads. rr h.e ruts 
,,·ere deep, the hills steep a11d full of gullies, a11cl ,vhe11 stagecoacl1es 
,Yere first used traYelers ,vere often compelled to get out and assi:--t 
the dri,.,.er i11 1)ulli11g the vehicle out of tl1e n111<1. E,·en the roads run
ning Ollt of t11e large cities a nd to,vns " ·ere 110 exception to tl1e general 
rule; they ,v0rc often i11 sucl1 ,,Tetc11cd condition that l)assage ,,as 
rendered difficult a11d s0111.etimes dangerous. It was no uncon1111011 
sigl1t to see the l1orses flo11ndering in 1n11d u p to their haunches. 

Y ork: road, rnn11ing 011t of Phila<lelphia, ,vas a, quag1nir(' o[ black 
mud for nine 1no11tl1s of tl1e year, and on t11is road 1011g lines of ,vagons 
"'ere every <lay to l)e met ,Yit11 dra\\'n l tp 11ear Logan's Hill, " ·110rc the 
\\·agoners 11nl1itchecl tl1C'ir tean1s to assist eacl1 otl1er iJ1 p11lling 1.11ron~l1 
tl1c (1eep i:,loughs. ~ticks or rails were ofte11 stu ck up to " ·a,rn tra,·
elers out of t11e q11ick:sancl or 1n11cl holes, an<1 the fences \\'ere son1etin1cs 
pulled do\\·11 i1l orde1· to per1nit pa:-;sage throug11 the adjacent Oel<ls.

2 

In 17flG the \\'Orst road i11 tl1e col1ntry \Va5 saitl to l>e tl1P on e fron1 
' 

Elkton, :\Id., to t11e S11squ"ha11na "B.,erry. 11 ,v-as so unp,•en and fnll 

1 W r itings of Washington, ,Tol. XII, edited by J. Sparks. 
~ Watson·s Annals of Philadelphia and Pennsylvania in the O!deu Times. 

1 .A. 99, __ 34 

• 
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of l1olcs that stagecoacl1 passengers ,vere often requested. by tl1e 
dri \·er to lean out tl1e sid0 of tl1e coach to prevent being o,Tertm:uecl. 
'·Xow, gentlemen," he ,voulcl say, "to the right;" "No,Y, gcntleme:n, 
to tl1e left." 1 

IX.AUGURA.TIOX OF T"GRXPIKE ROA..DS BY CIIA.RTERED 00)1P.A.KIES. 

The 1naking of turnpike roads by c]1arterecl companies was i11augu
ratcd in tl1c last quarter of the eighteenth centl1ry ,ntl1 the ad,·anee 
of population to the ,,,.. est. State and national charters ,,ere gi,re11 to 
1nany tnrnpik:c- companies, ,vhich at first )·ielded large profits to t•ap
italh,ts. 1"'ho estal>lishment of turnpikes a11<l the maintenance oi 
tl1em l\y toll, l1owe,rer, effected bt1t little improvement in the general 
syste in , and the tax i1nposed upon tl1ose ,vho ,zere compelled to use 
man;r of tl1cse road.:; ,,as not pai<l without protest. 

THE \VILDERNESS TCRNPIKE. 

TJ1e ,,-ilde1·ness 'l~nr11pike ,vas tl1e name of 011e of tl1e earliest of 
these roa<ls. I?rom tl1e Shena11doah '\,..alley, in .\",..irginia, it follo,ved for 
some distance the IIolston River; thence it rrosscd tho ..1.\..llegl1en)~ 
J\Iot111tains at Cnml>erla11cl Gap to central l(entuclcy. 'Ihis ronte 
"·as opened at fir~t for })ack trains, but after,varcls ,Yas so im1)r0Yecl 
that it becan1e the 1nai11 roacl for wago11 trai11s from , ~irgi11ia to the 
valle:r of the Ohio. A large commerce ,v-as carriecl on between "'\rirgi11ia 
and tl1e ,\",..est o,er this highway, and it provccl very adyantageot1s to 
l(e11t,uek)' a11cl adjacent States in tl1eir early· settle1nent and develop
n1e11t. During tl1e first decade of this century the ·y\rilderness Turn
l)ike \Yas the l)est l1ighwa.;y south of the Potomac Ris'e1·; b11t i;oon the 
traffic bega11 to decrea..~e and the revenl1es became so limite<l that it 
\Yas 11egleetecl. Fo~ years, 110,v-eYer, the tollgates were n1ail1tained 
and travele'rs \Yere reqt1ircd to })ay a toll of $2 on passing the gate", 
"tt'l1icl1 \\·ere 70 n1ilcs apart, although tools freqt1e11tly had to be carried 
i11 tl1e ,·ehicle ,vith ,vl1icl1 to repair the 1)ortio11s of tl1e roac.1 that ,vere 
i111pac;sable. 2 

TUE PHILA.DEL:Pllli-L_.\.~C.ASTER TL'"RXPIKE. 

The desire to spect1lato in those days was as great as it i::; no,,, and 
sucl1 ,vere the l)rofi.ts of ~01ne of tl1ese roads that tl1eJT ,vcre oftc11 t11e 
st1bject of s1)ecnlatio11. A notable example of this is sho"·n by tl1e 
organizatio11 of a con1pany in 1792 to bt1ild a tur11pike fro1n Phila
delphia to I ,ancaster, Pa.., a distance of GO miles. ThP charter ,vas 
sect1re<l, and in ten clays '.3,275 subscribers 1nade a1)plication for stock. 
As this ,Yas n1ore iJ1an the la,v allo,Yed, the names ,vere l)laced in a 
lottery "\Yheel and GOO were drawn; " 'ith these sul>scriptions tho ,vork 
began. rrhe road l>uilders of tl1at day k:ne"' little or nothing regarding 

1 History of the People of the UniteLl States. 
~ N . S. Shaler, .~merican Highways, pp. 10 ancl 93. 
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tht1 constr1Lction of l1igh\,:ays, a11<l the 1nistaltes n1ade on tl1is occa
~ion tnn~ht tl1en1 so1ne ya.lt1ablc lessons. 'l~he lan(l ,vas conclen111<:'d, 

~ 

t.,110 trees felled, ::u1cl the roadbec1 1>re1)are<l. The largest stones that 
could l>o fotlll(l \Y<.'I'C' c1 um1)cd upon it for a foundation, and n1)011 th.is 
eolv3sal ln1se eartl1 and gravel ,verc sprea<l; tl1e11 tl1e ,,·ork "as dec1ar(1 cl 
c·on1plet0; but ,vhen th.c ,vashi11g rai11s ca1nc <leep 11olcs ap1)ear<'1.1 011 
eYery l1and, s11a1]) stones protruded fro1n tl1e s11rfare, and t11e l1orscs 
re>eei yecl ficra tcl1e<.1 an(1 broke11 lin1 bs as t l1cy sank bct"·cen the bo\\ lders 
11p to tl1eir lz11ees. Tl1e giga11tic error of the roa<.1 builder '.Ya.;; tl1en n1ade 
plain. I11<l.ig11atio11 1neetings ,,ere l1cld, at wl1icl1 Ll1e tnr11pikc co1n
pany ,-vas con<1e1n11e<.1 an(l tl1e legislature l>lamcd for gi,·ing the C'har
tc•r. IIatl i: 11ot bce11 for an Englisl1ma11 \Yho offered to rebuild t11e 

'--

t n rn pike on tl1e 111acadam plan, as 110 l1ad seen roads l)nilt i11 t11e old 
cot111tr:r, i1111)ro,-ed road co11structio11 would l1aYc receiYr<l a seYere 
blo,,·. 'fl1e Englishman's proposi1io11 ,vas accepted by the co1npa11:v, 
au(l he was snccessf11l in co1nplcti11g tl1e I.Jancaster and Phila(lcl1)l1L1 
t11rupil~e road, ,vhicl1 ,vas the11 c1eclaret1 to lJe "tho best piece of l1ig11-
,,ay i !l tl1e -C 11i tcd States-a 1nastorpiece of jts kin<.1. '' 1 

ERA. OF SPECB"LATIOX A.SD I~ESTOR~\.TIOX OF F011CED-LADOR <;YSTE}L 

'1'11e :-.11crc>ss o[ t.l1c Lancaster pike encouraged road lJuilclinp; eYcry
''"11<•1 r, a11c.l l>efo1e tl1e first dcra(le of the ne,Y cc11tnry l1ad c.•lapse<l 
1Hn11y of tl1e ,ve11-settled States ,,ere "'\•oti11g 111oney, setting apart 1·e--v
c1111<.'s deri,·c<l fro1n tl1e sale of p11blic lands, and e:-;tablishing lotteries 
t o l)nild turnpikPs bet\\-ccn prosperous to,v11s i11 tl1e East and to t11e 

• frontier. rrhc pros1)cct of increasing tl1eir la11d -values by tl1e l>uiltl-
ing of good roads and the fascination of receiving large <l.ividcnds fron1 
in, <•...,t1ne11ts induced man)~ peo1)le to risk t11eir all 11po11 tl1ese scl1en1e~. 
Spee11lation ,,a:-, rife in the land, tur11pike b11ilding rapidly l)eca111e 
the rage, an(l i11 a fe,, years a s1.1U1 aln1ost as large as t11e 1)ublic debt 
at t1u• clo-.;e of tl1e Revolutio11 ,vas investetl by the J)eople in turnpike 
, entnres. lly 1811 over 317 I)ilces had l)ecn chartered in N e,v York: 
ancl in t11c Xe,v Engla11d States, their total length being 4,500 n1ilcc;; 
and tl1eir co1nbine<l. capital over $7,500,000. Ilundre<l.s of 111iles of 
public turnpikes 2 ,vere co11structecl in N e,v York ancl in some of the 
·\'\' est<.>rn States ,vit11 thick, ,--vide boards or plank:s, a11d for a fc,v yc-ars 
it ,,as t11ougl1t tl1at this 111etl1od wo11ld s11persc<1e all others. ""\\.,..hile 
t11r, planks lasted tl1e roads were good; but the board~ decayed Yery 
rapicll~, and for this reason tl1e u1ethocl, proving 11ns11ccessful, "as 

1 History of the People of the United States, ,rol. IT, p. 3J--1. 
2 The term" turnpike., is of medieval origin. having been first used in England 

to (1e-,ignate a graded road, for the use of ~·hit;h travelers ,vere expected to pay 
toll. .1.\. pike across the road indicated a tollgate, where the traveler was rer1uired 
to :-top before proceeding on his journey. .P ... f ter he h.atl pn.itl the fees tlle pike 
,vas turned and he was allowed to go on bis way. •·Turnpike ., has now come to 
mean any pu'ulic high,vay constructed of stone or graYel. .. As a rnle , ho,;-ever, the 
term is only applied to a toll road or one upon ,vhich formerly toll was collected. 
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gracl11ally aba11cloned. Except for a fc,v sl1ort stretches in the New 
England. and the So11tl1ern States, tl1e toll s:rstem also proved uns11c
cessf11l, and man3T of t11c co1npa11ies lost money. Some s11rrenclerecl 
their cl1arters ancl others ,vere bo11gl1t out b3r tl1e States or cou11iies. 
The t11rnpike s}-ste1n ,vas gradually superseded by the restoration of 
t]1e "forced-labor" syste1n, explained else,vhere, ancl 11ntil ,vitl1i11 the 
last fe,v :rears this method ,vafl 11ni,-er.sally follo,ved, each count3-
talring care of its own higl1,vays. The States exE:'rcised no supervisio11 
wl1at0ver, and sk.illed road b11ilclers or road engineers ,vere unheard 
of. The cc forced-lal)or" syste1n ,vas borro,-v-ec.l by our ancestors fro1n 
the dark ages, and is not unlike the cc militia" system adopted i11 
Kentuck;y a11d a few otl1er Southern States. 

NATIONAL I-IIGHWAYS. 

Early i11 the present century, ,vitl1 tho mo·veme11t started in England 
by Telford ancl :Oi acadam i11 favor of broken-stone roads, tl1e iu1por
tanc0 of improved roads for militar3r, postal, a11d commercial purposes 
bega11 to be ,vi<lely appreciated. Road reforn1 assumed sucl1 propor
tio11s that it was advocated by many of tho great patriots of tl1e da)·; 
indeed, the movement ,Yaxed so strong in this cou11try that it becan1e 
one of the leacling questions of national politics, n,nd was s11pportecl 
by such statesmen as Tl101nas Jefferson, J o11n C. Call1oun, and II~11ry 
Cla:r. rext to the tariff, it was one of the most important s11bjects 
11ncler consideration in Congress. 

rl'hose ,vl10 belie,·ecl in a liberal construction of tho Constitution 
were favorable to the b11ilcling of roads by the General GoYernment, 
while tl1e strict co11structio11ists denied the po,Ycr of the Qoyernment 
to spe11cl n1oney for any sucl1 internal in1provc1nents. I)uring J>resi
dent Jefferson's . econd ter1n the bill ad1nitti11g Ol1io af:i a 8tate, passecl 
April 30, 1802, containecl a provision setting apart 5 per cent of the 
net proceeds fron1 tl1e sale of pt1blic lands in that Sta,te to tl10 build
ing of publ:c roads leading from tl1c naYigable \Yaters emptying into 
the Atlantic to ancl througl1 the State of Ohio-3 per cent for road inn.k
ing ,vitl1in the State and 2 per cent for highways outside the State. 
Sucl1 roads werP to be laid out 11nder the autl1orit'}' of Ciongress and 
with t l1e consent of the States througl1 "·hich t l1ey ,voulcl pass. 

THE Cul!BERL.A.ND ROAD. 

I11 180G tl1e sale of p11blic lands in Ohio had a1no11nted to oYcr 
$GOO, 000, a11d after some discussion i11 botl1 IIonses of Congress a bill 
appropriati11g $30,000 ,vas passed. The construction of the so-called 
C11n1bcrlan(l road ,vas then begun. From Cumberland, J\ld. , it ,Yas 
to extend tl1rough southwester11 J>ennsylYania and over tl1e Allegl1cny 
l\Iountains to tl1e Ohio at "\\""heeling, "\V. ,ra., and tl1en on to St. Louis, 
1\Io. It ,~as constructed after the principles ad,·ocated by Telford 
and nfacada1n, ancl ,vas so ,vfll built that it is )yet a good road, although 

• 
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FIG. 1.-THE 81G CROSSING ON THE OLD CUMBERLAND R OAD, SUMMERVILLE, P A 

FIG 2. OLD CUMBERLAND ROAD APPROACHING CHESTNUT RIDGE MOUNTAINS, PENN

SYLVANIA C LOOKING W ESTI 
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it has sin ce passecl i11to the l1ancls of tl1e 'tates in which it is located, 
and l1a-3 not bec11 syst,cn1atically repaired for J7 ears. (P l. XI I I.) 1,11is 
r oad ,Yas ,vell describf'cl 1>y a, ,VJ.·iter in 1870, as folloYrs: 

It was excellently macadamized; the r ivers and creeks ,ve1·e spanned by stone 
bridges; the distances were indexed by iron mileposts, and the tollhouses supplied 
with sh·ong iron gates. Its projector and chief snppor ter \Yas Henry Clay, ,vhose 
servi.ces iu its behalf are com1nemoratetl by a monument near W heeling. There 
were sometimes twenty gaily painted four- horse coaches each way daily. The 
cattle and sheep ,vere never out of sight. The canvas-coveretl ,vagons were dra,vn 
by six to t,vel-ve horses. Within a mile of the road the country was a ,vilderness, 
but on the highway the traffic ,vas as dense as in the main street of a, large to,vn. 
Ten 1niles an hour is raid to have been the usual speed for coaches, hut bet,veen 
Hagerstown and Fred1·rickt.hey were claiwed to bave made 26 miles in two hours. 
These coaches finally ceased running in 1853. There were also through fre1ght 
wagons from Baltimore to \Vheeling v-1 hich ca1-ried. 10 tons. They ,vere drawn by 
twelve horsec;, and their rear w heels were 10 feet high. 

From Cumberland to Bal tiruore the road, or a large part of it, ,vas built by cer
tain banks of ::Maryland, which were rechartered in lbl6 on c.ondit1on that they 
should con1plete the work. So far from being a bur<len to the1n. it proved to be a 
most lucrative property for many years, yielding as much as 20 per cent, anc.l itis 
only of late years that it has yielded no more than 2 or 3 per cent. The part built 
by the Federal Government was trani:;ferred to !ilaryland some ti.me ago, and the 
tolls became a political perquisite: bu t ,vi thin the past year it has been acc1uired 
by the counties of Allegany and Cr-arrett, ,vhich have made it fr<.e. 

}'rom 1810 to 181U six appropriations, a111ou11ting to xuS0,000, ,vere 
made by Congress for continuing the ,York. on 1 his roacl. 

PROPOSITIOS I~ COXGRESS FOR A NATIONAL SYSTE:lI OF ROADS. 

111 1817 .J 01111 <.~. Calhoun, Il enr3r Clay, a11d otl1ers faYorecl thf' rrca
tion of a ne,v fu11cl for internal i111proyen1ents. A bill "·as introduced 
in t11e I l onse of I{cprcse11tative::i by ~11. C,tlhoun to set aside for r oads 
anc1 ca11als the bo11l1s and clividc11cls received by tl1e Unitecl States 
frorn its 11e,Yly cl1artc1·ed 11ational ba11ks. I n f;Upporting tl1i n1e'l<.:;l1re 
J\I r. Call1ol1n , altl1ougl1 a sta11cl1 lJelie,·er il1 the doctrine of f,tatc 
rigl1ts, deliYered a speech before the Ilouse in ,Yl1ich he tl1us expressed 
hi1nself: 

Let it not le said that internal improvements may be wholly left to the enter
prise of the States and of individuals. I know that much may justly be expected 
t o be done by them: but in a country so new and so extensive as ours there is 
room enough for all, the General and State governments and indi\ iduals. to exert 
t heir resource:;. Many of the improvements contemplated are on too great a scale 
for the resources of States or of individuals, and many of such a nature that the 
rival jealousy of the State, if left alone, u1ight prevent. They require the 
r esources and general superintendence of the Government to effect and complete 
them. 

But there are higher and mor e powerful considerations why Congress should 
take charge of this subject. If wewereonlytoconsiderthe pecuniaryacl,autuges 
of a good system of roads and canals, it might indeed a<lmit of some doubt whether 
they ought not to be left wholly to individual exertions: but "·hen we come to con
sider how inthnately the strength and politicai prosperity of the Republic are 
connected with this subject, ,,·e find the most urgent reasons ,vhyvreshould apply 
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onr resources to them. Good roads anrl canals, judiciously laid out, are the propor 
remedy. L et us, then, bin<l the R epublic together ,vith a perfect system of r oads 
anc1 canals. 

The first great object is to perfect the communication from Maine to Louisiana. 
This may be fairly considered as tbe principal artery of the ,vhole system. The 
next is the connect:on of the lakes with the Hudson River. The next object of 
chief hnportance is to connect all the great commercial points on the Atlantic with 
the "\\'"e&tern St~tes, ancl, finally, to perfect the intercourse bet\veen the West ancl 
Ne,v Orleans. There are others, no doubt, of great importance which will receive 
the ai<l. of tbe Goyernment. The fund proposed to 1e set apart in this bill is about 
SG,10,000 a year, which is doubtless ioo small to effect such great objects of itself, 
but it ,vill l>o a good beginning. Every portion of the community-the farmei' , 
the mechanic. and the 111erchant--,,vill feel its good effects; and, what is of great
est importance. the strength of the community ,v1ll be greatly augmented a11tl its 
political prosperity rendered 1nore secure. 

Ilcnr,y Clay also spoke i11 faYor of tl1e 11ropose<l. act, particularly in 
reference 1.o its constitutional n1erits, bllt the !louse amen<l.ed and 
passed it in sucl1 a n1anner as to enable the Stai.es 1.o prosecute the 
,vorlc un<lcr t110 supcrvisio11 of tl10 liational Government, ancl in this 
forn1 it lHt<sse<l. the Senate. On ~Iarcl1 13, 1817, I>rcsicle11t l\Ionrce 
vetoctl this l>ill on tl1e ground that lie belic,Ted it to be l1nconstitl1-
tioual, even t11ough its pr0Yit:iio11s "·ere agl'eed to by tho State~. An 
atte1npt "',l'::i n1acle to pass it over tho Presi<lent's head, but faile<l of 
tl1c necessary t\\·o-thir<l.s n1ajority. 

C'O~GRESSIOXAL ACTIO~ REGA.RDIXG ROAD BUILDING. 

l Tpon tl1e defeat of the l>ill for a national systen1 of roa<ls a11d for 
the fun<ls for the same, Congress returned to its forn1er 1nethod of 
proYitling for roatl building fro1u fuucls deriYed from sale of public 
lands. I11 1&11, 5 1>e1"ce11t of 1.110 11ct l)rocced ~ of tl1e sales of I)t1blic 
lauds in Louisiana, ,,·ere, as in the case of Ohio, given to that State 
for the building· of 1·oadt:i ancl leYees, in 18lu tl1e san1e percentage of 
a ~i111ilar func.l "'as give11 to Indiana for roacls ancl <'a11als, ancl in lSl 7 
a lik:c su1n ,, as giYe11 to ) I ississi1)pi for this 1)11rpose. In 1818, 2 per 
cent of n, sin1ilar fund ,Yas giYc11 to I lli11ois for roads leading to that 
State; i11 1819, 5 l)Cr cent to 1\Jaba1na; in 1820, 5 per cent to ~Ii~souri, 
an<l in 18-:1:5, 5 per cent to Io,va. In the 1nea11time the annl1al appro
priation:-; for the Cu1uberland road, of su111s to be replaced fro1n t,he 
fttnc1s tht1s set aside in tl10 States 1.hrou gl1 wJ1icl1 it passed, were co11-

tinucd. For tl1c fiscal J"ear 181U 0\?er half a million " 'as donated, nn<l 
on l\Iay 25, 1838, tl1e last apvropriation, amounti11g to g150,ooo, '"as 
1natle, t l1e sun1 total being about $7,000,000. 

"\\"hilo t l1e Cun1bcrla11d road ,vas being b11ilt t,,elYe otl1er great 
national l1igh"·ays ,vcre laid out in the States and 1,err itorics, 1na king 
,v11at ,vas tl1e11 regarc.led a complete S}Tstem of roads, a11<.1 more or J ,...,s 
worlc ,, as done i11 01)cning and constructing t h e1n. Co11grC'ss })ro

-ric1ed in J 806 for a road front the fro11tier of Georgia, l eacling to,Yar<l 
N"e,v Orleans, La., and one fro1n Nasl1,Tillc, 'l,enn., to Xatehez, ~11::;::;. 
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Fr,nn l~0G to 1s:3s n, total of ~1,G00,000 ,vas appropriated lJy Co11gre'SS 
fo1· 1·oads i11 '\'arious l)laces, a n(l of thi.' st11n $200,000 \Yas ·used in li'lor
it:a; :28G,000 ,Yas expr1H.1cc1 for n, road fro111 C1hicago, I ll., to Detroit, 
~Ii<·l1., anc1 o1 l1cr poi11ts; $20G, 000 ,,as also 11sP<l. t owar<l iJ1e co11~truc
t ion uf a roacl fro111 ~l e1nphis, Tenn., to tl1e St. J?ra11cis R1,T<•r, in 
... \rl~n,11<;as. 111 addition to tl1e appropriatior1s above 1ncntione<l , g1·ants 
of land ha, 0 1)ec11 made fro111 timo to ti111e by th e Stn.tcs to aicl i11 tl1e 
\York, n11<.l tJ1e labor of United States troo1)s l1as been occa~;io11ally 

cn1ployed. 
In 162~ tl10 r0gulnr a,i)propriatio11 for tl1c C111nberlanl1 roa<l ,Yas 

v,·toccl b}T J)resic.lent ::\Ionroe, and in 1830 the nl a)~svillc and Lexington 
turnpike bill, autl1orizi11g a Government subscriptio11 to the stock of 
a tnrnpik.e co111pany i11 l{e11t11cky, "'as l)a sed b)T Congress, b11t was 
vctoc<.l lry Pr<'si<lent J aeltso11 . 

• 
'fl1e 1nonetary crisis of 1837 put a da1nper 011 all projects reql1iring 

large Governn1cnt expenditures, a n c.l from tl1at time to 1854: only a 
fe,v s111all appropriatio11s were 1nade. Another period of arti,TitJT 
tl1P11 bcgnn a11d lasted 1111til the c:-vil war, during ,v-l1icl1 tin1e over 
$1,1100,000 ,Yas laid ot1t cl1iefiy on r oads in tl1e Territories. Fron1 tl1nt 
tin1e to 1 his only a, fe"' military roads have bee11 1nade, and of lhte 
year~ not11ing l1as bee11 clone in the way· of 11ational aid, save 1.J1e l)t1ild
ing- of roads in the District of Colt1rubia, in. national cen1etcrie ~, a11d 
on l'C'SC'TVntiOll':>. 

1~1TRODUCTIO·x .,\..~'"D DE\~ELOP1'IENT OF STEAl\I RAILROAD8. 

'fho ,vork: of building national J1igh,va:ys, it ,vill be observctl fro1n 
the foregoing, progressed l>nt slo,vly, aud before n1uch Jiau been 
ae<.:on1plisl1ed in tl1is clirectio11 ste~m railroads ,vere i11trodt1cc<.1. I t 
"~hs sren at once that tl1is forn1 of transpol'tatio11 ,Yould be far sup"'rior 
to the old n1ctl1od, and many l)eople belie, cc.1 that railroads ,voulcl 
eventually do avtay ,,·iLl1 tho 11ced of p111)1ic l1ighways. rrhc national 
higl1,, ays ,, ere, tl1erefore, abando11ed, a,nd for SC\'Cral decades t11ere
aft<'r the 1)11blic roads \Yero aln1o~t con1pletely 11eglected, ,vhile pri"vate 
capital nn<lcrtook the constrl1ctio11 of railroa<ls. 

rrhc railroad l1ad its birtl1 in the U 11itecl States 011 the .Jfourtl1 of 
.T 11ly, 18~8. On t11at clay the cere1no11:r of breaking ground for the 
J~alti1noro and Ol1io Railroac.l \Yas pcrfor1ned lJy IIou. Charles C'arroll, 
,v110 ,vas at tl1at tin1e tl1e only st1r,~i,?ing signer of the Declaration of 
I ndepn11<.1c11c<'. From tho sn1all sectio11 tJ1at ,vas opcratecl at first by 
hors0 po,vcr has gro,vn a Rystcm ,vhich places t l1is country in the fro11t 
rank i11 the c11aracter and exte11t of its railroacls. 

rrhP 1na11ia for building railroads soon l)ega11 to sprca<l; specn la tors 
again ca1nc to tl1c front, as the)T l1acl clo110 ,vhe11 turupilcc building 
,,·as so l)opular. Rail,vay lines ,vE-ro projected ,vl1ich, l1acl they all 
l)0en 1)uilt, ,voulcl l1avc far Sllrpassed the 11un1b~r no,v in actual opera
tio11. Seven years after tl1c commenceme11t of the con:strt1ction of 
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the• 13altilnorP a111l ()hio, 0\'(•1· 1,000 1uilcs of railroac1s ,\·ere in qpPra
t ion in thP United ")tatf's, a11cl to-day tht>y !>PllL'trcttc llParly eYer.v sec
t ion of' onr land. 

'l'hns, th<' rnpi<l clevPlopn1ent an<1 c•xtension of rail,Yays ha" to a • 
large• extent, 1nonopoliz1•d tho thou~hts. c•n°rgit's, ancl financ·<·..., < f the 
p<•opl<•, a11<l tP1Hl<'d to ex<'lll<lt• co11siclc•ratio11 of thc> no }(•ss i111portant 

~onr<·c of 11ationnl <1<'YC•lopn1<•Ht, the public high\\'a\ . 
rrh<'J'(: 1n11st, ho\\'('Vl'r, he ,l li1nif to the ln1il<ling of railroad:,. ,,.ith 

all our railroacls, th<· t 1·allsportat ion pr,>blt•1n ha-. not ~·et h<'en solved. 

In<lL'P<1, tl1<· hnilcling· of so 1na11y railroads h:1s 1na<1c it n1orc 110ees
sa ry than <'Y<'l' that the pri inn ry n1<'aH '-> o( t raJL:,;portation, 1 he countl'_r 
roacl, should l>c in1provPd. ~inety-1iin<' pp1• et'nt of all the <·O1111n<>r<·e 
of the '"11ilL1 d Stat11~ "·hi<·h 1s t1·anspol'tcd hy stPan1 is carrie<l for son1c 

<listall<'P oV<'l' thl' pnhli,· tho1·onghfar<'-;, a11<l "it <·osts a-, n1ueh in 
sollH' f'H"'l'!-- to haul goods to en· fro1n the rail\\·a)' station o,·e1· the• c-unn
tl',Y 1·oa1l a8 it do(•::. to t1·ctn~pol't hy st<•:1111 th<' san1e a1nonut of go(I l~ 
fron1 0('<':tll to ()(•('all 01· fl'Olll ('Olltint•nt to <'Oll(in<'ll(.'' 

I•'or 111a11v \'('HI'S aft Pt' the introduction of railroad:-- :-.o littll' htt<>n~ion 
• • 

"'HS givPll to the co11sL1·t1<·tion and 11utinte11a11<.'e of the puhlie high
"'H):., that 1 hPi l' <·011<1 i tion in 1nost plaees beean1c even 11101·c dL•pl•>ra hle 
th:tn 0, l'l'. 'J'h<• loeal roa<ls as "ell as thr' intc1·statl' ttu·npike, l ('ea111e 
praC't ic•a I ly i 111 passa l>l<•. .t\-; an il 1 nst 1·ation of 1 hPsn <1 011<lit1ons the 
follo\\ ing faets Hl'<~ t•it<'<l: 

\\.h<1n ag1·i<•t1ltn1·al 1na<·hinl'1')' l>Pgnn to ht' tll.innfaetnrC'd at \\"nlnnt 
(;ro\<'. \Ta., gt'l'.tl <lilli<'nlty· ,,·as cxpcri<'ll<>t•d i11 JH'Ol'lll':llg- ;0111e of thl' 
111atl't'ial "hi,·h had to hl' h1·ou~·ht f1·0111 a distn11<·<'. C'ith<'r "·a~ it, 

' 
c•asy, ,vh<'n th<' 1J1nchi1H'" -n·<'l'C once 1nannfaelt1l'<'ll, t,1 ~('l thp1n to 
111ark<•t. Si<'klPs \V<'rC ,na<ll' 10 n1il<>s a,Yn~·, ln1t as 1hcrP "'t'l'<' nt> rail
road~ an<l hut fc>,v high\\a)s fit fo1· ,,·ag-011::;, 1ht" blade-.;, ti ft· t long-, 

had to bf' <'Hl'l'ie<l on ho1·spha<·k. It "·ns soon realized that "·hilc reap
er:-, ""re ln"Xttrics in \ '"il•gi11ia a1Hl thc Ji:nst, the) ,,e1·<' a nc<•e~:-.it) in 
()hio and Illinois ,u1<l on th<• plnins of the great \\'"<'::-1. \\ .. hen it "as 
di~<·o, C'l'<'<l th,li th0 \\"ct:.L ,,as tho natnral 1uarkct for the::--(' nt-"1·ieul
t ural 11u1<·hi11cs, tho nC''\ t anll 1no~t difficult q n0sl ion "as that of g<'t

ting· t h<.'Ill t hert'. 'l'hl' <1nest ion" as finally ~olYc<l b) shipping· tho 
first ('Oll~ig11111C'11i, in 18-1 l, by ,,agon {l'ains fro1n \\rcllnut (11·0\ 1..' to 
f-i<·otts, illf', \'"n., thPn do\\n tho <•anal to l{ichu1011~l, tl1cnco by "atcr 
clo" n tlu• .Ta111<'H l {i, er into· th<' .t\ilnntie and nronlHl li'lori<ln into th<..' 

(}ull' of~[<' ic·o, th<'llcc l>y"n) or ~<'"' <)rleaus up the 1'f i1:,sis~ippi a1al 
()hio ri\ <'l'S to t'i11ei1111nti, ()llio. 1 

\\'h('ll ( ' harl<'H l )iL·kPIH, , it-,itt•(1 .1\1nPriea in 184:1 ho had oe<·nsinn 
to tra,el 1>,\ i-;tago<·o:tc·h f'ro1n C11<,,t>lan<1 to ~nncln-.;ky, (>hio. Ilis 

11\1011 of ,\chiovru1cnt, Iuveutors, by P. S. Ilnbert, jr. 

( 
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F IG 1 -THE ROLLED FOUNDATION OF AN OBJECT-L ESSON ROAD BUil T AT H OT SPRINGS, 
VA , UNDER THE AUSPICES OF THE OFFICE OF PUBLIC ROAD INQUIRIES OF THE DEPART

MENT OF AGRICULTURE. 

F IG. 2.- FIN ISHING T OUCHES TO THE SAMPLE R OAD BUil T AT H OT SPRINGS, VA. , UNDER 
THE AUSPICES OF THE OFFICE OF PUBLIC R OAD INQUIRIES OF THE DEPARTMENT OF 
AGRICULTURE. 
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clc rription of part of t l1is jo11rne;r ca11 l)e usecl here to good p11rposo in 
describing t11e condition of 1na11y of tl1e l)nblic roads of tl1at day: 

At one time we were all flung together in a heap at the bottom of the coach, 
and at another ,ve were crushing our beads against the roof. Now, the coach "·as 
lyin~ on the tails of the two wheeler s; and no,v it "'as rearing up in the air in a 
frantic state, ,vith all four horses standing on the top of an uusurmountabie emi
nence. * * ,~ The drivers on these roads, who certainly got over the ground 
in a manner which is quite miraculous. so twist and turn the tea1n about in for
cing a passage, corkscrew fashion, through the bogs and s,vamps, that it was quite 
a common circumstance on looking out of the window to sE:e the coachman v,ith 
the end,- of a pair of reins in his bands, apparently driving nothing, or playing at 
horses, and the leaders staring unexpectedly at one from the back of the c0ach, 
as if they had somo idea of getting up behind. A greilt portion of the way ,vas 
over ,vhat is called a corduroy road, " 'hic:h is mado by throwing trunks of trees 
into n. marsh and leaving them to settle there. The very slightest of t he jolts 
with ,vhich the ponderous carriage fell fron1 log to log was enough, it seemed, to 
have dislocated all the bones in the human body. It would. be impossible to expe
rience a similar set of sensations in any other circumstances, unless, perhaps, i!l 
atte1npting to go up to the top of St. Paul's in an omnibus. Never, never once 
that day ,vas the coach in any position, attitude. or kind of motion to ,,·h1ch ,ve 
arv accusto1necl in coaches. Xever did it make the smallest approach to oue·s 
exper1enct cf the proceedings of any sort of vehicle that goes on wheels. 

'l'h1~ tlescriptio11 also ser\·es to illu. irate i.110 con<l.itio11 of the cou11try 
road::s, except in a fe,v \Yealthy communities, t,~·enty or twen ty-fiye 
·year:-:; a Jo. Ifcnt11ck:;y \Yas famons for h.er fine roads a generation ago. 
l~v011 befo1c thl' Eastern States l1ac1 made an:f <lecide<l progress i11 this 
tlirecLion the State of ICentl1Cl{J' aidec1 tl10 consLruction of turupilces 
by larg~ county anc1 State appropriaLions. Few States ha·ve bee11 
1noro liberal iu promoting the bu jltling of better high,,a:rs than Ken
tucky·. '!'ho "'retched co11dition of tl1e country roads as ,vell as the 
e,·cr-increasing need for better ones did not, however, b egi11 to attract 
,,i,1esprca,c1 nttention 1111til s01nething o,·er te11 yea.rs ago, but, although 
the 1noven1e11t is J·et J·oung in years, the agitation b as alread)· led to 
a gPneral crusade ,vhich :foresl1adows thorougl1 reformation . 

E'3T,\BLISH:\1ENT OF TfIE OFFICE OF PUBLIC ROAD INQUIRIES. 

So1ne road refor1ners tl1ink, as thougl1t man:y of the founders of the 
Rf'public, tl1at tl1e General Government sl1oul<l ai<l in the building of 
tl1c princip,11 roads. Tl1is i<lea, l1owe\·er, has met witl1 little cncour
agc1nent; but 011t of the agitation has grown a la,Y, passe<l b:r Co11-
grcs~ i11189;3, pro·vidin6 for an office i11 the Departme11t of Agriculture 
to collect and disse1ninate informatio11 011 the roa<l subject, to condue,t 
investigations, jnquiries, a.11c1 experi1nents regarding road 111atcrials 
aJ1<l road constrl1ction, and to encourage, by object lessons and other
\Yise, the building of better roads. (PL XI\T.) Tw•enty bl1llet,i11s a11d 
thiet)•-three circulars co11taining infor1nation of great ,Talue to good 
roatls reformers as ,,ell as to goo<l.-roa<.1s builders ha.Ye bee11 published 
by the Office of Public Roa<.1 Inql1iries, ancl tl1e u sefulness of suc11 a 
good-roads propagan<la seems i.o have bec11 ft1lly de1noustL·atec1. 
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PROC:HES5 011' 'l'IIF, :\lOVE:\1 gX'l' IX 'l' HE ST,\TJ,;:; Ji'OH GO<>D HOADS. 

)fol'<"' thau ha1f t11P ~tat<"s haY,' pa:sscd nc"· and progrcssiYc road 
l n,vs, and u1a11y huncl1cds of 1niles of goo<l roads haYe already be<~n 
built under the influC'nc•p of th~ nc,v eon<litions of a<ln1inist.ration, 

finan<'o, an<l consti·n<'tion. 'l'ho ge11c~ral 1rend of le~1<..lation ~na<'ted 
in th<•se ~tatcs is ns follcnv, ~ ) fore rigi<l JH'OYisions for earr~~in~ out 
the old •;;;,stPn1s \\' ithout radical <'liangc in th<> s}stC'n1s tlH•1nst•lYe:s; 
1nor<' lihPral tax le, H'" sub::-titn~ion of 111ont.'y tax. ;nstead of labor; 
loC'al assc~s111c11t, ,1<·1·01<l.ng to benefits, for tht• c·on--..tru,·tion of IH'\Y 

roa<l:-.; co11stl'netio11 l>,v to\\·n::.hips, <·ounti<'s, and d1stri<•ls, \\·it,h po"·er 
1o issue bond~; ~ t aic high"·ay eo1n1111ss1011s; proY1::-1011s for \\'or){ing 
('011 \' i c·t s . l'P''tt lat i 0 ll R ('0111 l) (• 11 i 1l ( r a 11 ( 1 e 11 ,_•ou ra O'i)} er th l ll '-! of \\. i cl e ti res . l::, t, t"O l 

• t,lt<• ai1l t'> roa1l hnil<li11~; <•onstrn<'tion of ~late roads. 
J. e,Y .J1•rsPy \Yas the first t-;tate to take• nn)- 1, 1..lic·al ~tc.•p to Yard t.ho 

itnprove1nent of h<'l' public high,vay~. Iler -....1 ie-aid la"· , 1-; pa-.,<'rl 
in I 91. I t provi1lps that on P"tition of the u\Ync-rs of t\\'O-th,ru.., t.f 
th1• lands bor1lPring an? pnhlic road, 1101 les:,; than n n1ilc- in le n~th, 
a~ki11g that the' l'oa<l be• i1npr0Yl'<l and agrl'<'ing to 1):1)' 10 p1..•r epnt of 
th<• c•ost, th<' c·o1111t~· oflic-ials shall irnprnYL' the• roa1l, onc--third of the 
c.xpt>nses to he- horne hy the ~tat~, if th~ road i:-; hron!:;ht to the stand
ard fixc•d l>y th<'. tato c·o1n1nissioner of public· roncl:-;, ancl the balan<·o 
((j(j* p~r cent) h} the t·uunt?. 'l'hc ~tall 's expenditnrl'~ for sneh 
hnpr'>V<'tnents in an)' one yenr nr<' li1nil<1<l to ~-150,noo, ,vhile thl' county 
is lin1itc•cl to onP-fonrth of 1 per c•pnt of its assessed valuation. ~\t 
this rat<' the• la"' n1akes possible.' t11c expen<liture of 8-!50,000 a year, 
an1l at .. :a,ooo per n1ile this hnil<l~ J.jO 1nil<'s of roa1l. 'l'cn 1niles of 
road "·rre built in I n~, ~J 1ni1cs 111 18fl:3, GO 1ni1e3 in 1S04, nn<.1 since 
] ~ !15 the, appli<·n t ions for ll<'" roads ha YP been far in ex<.·Pss of the 
li1nit prPsc·rihc•<l h)T la"·· ( J>l. X \ ~.) 

l T11<l<'r this 1a,Y about 100 1nilcsof in1pro, cd ron<l haYl' alrcn<ly Lc011 
l)uilt in ~e"· Jprsc\\, th<' ~tat,•·s portion of the expense bc.•ing ahnut 
,;71.'3,800. 'l'hc e,)untH•s .tn<.l to\\11s hn,c built out of their 0"·11 treas
uries ~.>0 111or1..~ 1nilPs, \\ hil'h brings the total 1nileagc of i111pro, ell ro,ltl:s 
for thL• .·ta1c up to !100. 'l'hcsP road co-.;1 at, first about $G,OOO per 
1nil<', hut on aceou11t of the rt•dnc tion in the pri<·c of n1nterials and tho 
inc•rcas<' of lahor-snYing n1a,·hinc1) the co:-:-t has been r<'dneed to about 
hnlf thih nn1ount. 1,hc fa1·1nL•rs, " h o at first strongly oppo:scd the 

la"', are 110" <'<l,llllll) <'nthnsia:--tie for it, and 1norc r oa ds are being 
pet it ionC'd for t hn.n c·an possihl)T be built in 111.nn) ) ea rs out of the 
li 1nilccl 8tntc> approp riation. 'l'ho R) stP1n sec111s to hL' popular Yi ith nll 
('lac:;sc·s, and it is h <'ing earefull) c·on-.;idc.'rl'd b)' th0 lc-gi ·lnturl't:i of 
other Stat,cs. I ts prin<'ipl<'-. ha, o lH'<.~n adopted O) ::\l nssn!..'h ll~l'tts, 
( 1on n Pctient, R hode Island, Ti'" l'orh., ancl l 1alifol'nin. 'l 'hl':s<.' la,,:s, 

or " h iC'118t·1tc a i<l is t h c,prineip lc fpnfure, arc rPgarcl('<l b) thl' al'ti,e 
ad, oc·af<'H of ron<l rPfor1n ns nJfor cling a sntisfaetor) :solulion of the 

pro1Jle1n . 
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FIG 1.-TYPE OF ROAD IN NEW JERSEY BEFORE I MPROVEMENT. 

FIG. 2 - TYPE OF R OAD IN N EW JERSEY AFTER IMPROVEMENT. 
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FIG. 1.-TYPE OF ROAD IN MASSACHUSETTS BEFORE IMPROVEMENT. 

F IG. 2.- T YPE OF R OAD IN M ASSACHUSETTS AFTER IMPROVEMENT. 
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~Iassac·hl1sctt ', like Xe,, J cr ey, also l1as aclopte<l a systen1 of road 
imnr0Yen1ent ,, l1icl1, it is uelie,·ed, "·ill result i11 a fe"· ;years in seclll'ing 

4 

to t11at State higl1,vay5 tl1a,t " ... ill be seco11cl in cxcellc11c~ to 11onc i11 tl1e 
"C"11itPcl States an<l cc1t1al to s01ne of t11e best in the 01<.1 ,,~orlc.1. 1"'he 
St:-ite l1as a 1)cr111a11e11t l1igh"·ay co1n1uission, co11~isting of three l)Cr
sous. Eacl1 ;year this comn1issio11 is allo,vec.1 to spend ~G00,000 for 
uuilding an<l 1nai11tail1ing roads, ,vl1icl1 arc called f,tatC' road~. 'I'he 
1~1"· l)rovides t)1at not n1ore tha11 10 1niles vf roacl ca11 ue bl1ilt in any 
one cou11ty in a year a11cl that ,vithin six year~ after t.l1e construction 
of any , tatc roacl the col111t:r i11 \Yl1icl1 tl1c roacl is sitl1atecl 1nust p,ty 
to the tatP one-fourtl1 of the 1none}· expended.. Tearly 300 n1iles of 
cxcclle11t roads l1a,·c 1Jee11 uuilt i11 ~l assachusctts ltnclcr tl1is ne,v sys
ten1, t11e ayerage co:::,t l)er mile of \Yl1icl1 "\\as al)out 89,000. (Pl. X\ ... I.) 

C1on11ecticltt l1as 111acle rapid progress in u1.1ilding l1igl1v.ays during 
the la.;;t fi·ve ~years. It no": ]1as a l1igl1,vay com1n issio11, ,Yhic:11 ,,as l)ro
,·idccl in 1805-90 witl1 ?$-±50,000 a11d in 1897-98 ,vith 8-!00,000 for road 
i1npro,;e111ent. 111 1S05-00 tl10 tate paic.1 011c-tl1ircl the expe11se of co11-
strl1cting t11e roatls, t11e to,,11 one-third, and tl1e county the re1naincler, 
b11t i11 1S07-f 8 111e State i11creasecl its part of i11e expense to one-half, 
tl1c otl1('r half 1)eing 1)or110 l)y tJ1e to,,ns. 1,110 au1ount of "·ork acc:0111-
pli:-,hed is show11 l>y the fact that i11 tl1e t,vo years last na1necl the 
Put irP t-.,L-tte ap1)ropriatio11 ,,·as ap1)1iec1 for by the to,vns, a11d t11is "·a~ 
do11c ,vithol1t an) cou11ty assistance . 

.. \ltl1ongl1 the llhode Island co1n1nissioner of l1igl1,,ays docs 11ot 
favor ~tatP- u.i<l, as adoptecl in the adjacent States, t11e legislature has 
at l1is suggc:-;tion l)assccl a la".,. vtl1ich enables l1in1 to builcl a half-n,ile 
sa1npln of goocl 1nacadamizecl ]1igl1way in each to,;,n. 1.,11ese pern1a
nent ohje<;t le..,sons are of great l)e11efit to t11e towns ,vl1ere good 11igh
"\\·ays J1avc not peen built, and are concll1civ·e to n1ore liberal appro
l)riations for nc"· roacls, as well as more thorougl1 co11struction, ,vh<>n 
the local aut11orities cl1oose to carry tl1e work for,vard. Ol1t of 2,2.J:0 
n1ilcs of 11igh,va}·s in Rhode I sla11<l, abol1t 500 111iles 11ave been 
in1 proyeu hy tl1e llSC of gra ,rel or sto11c. 

'The legislature of N e,v York pas;-;ed a bill last year ,vl1icl1 provides 
that the tate's , 11are i11 tl1e i1nprovcment of high,vays s11a11 be 50 per 
cent of tl1e cost, the county's share 35 per cent, ancl tl1e to\\·n's share 
tho r<>n1aincler. 'flte boards of supervisors are giyen tho rig11t to clt>ci<le 
\\·hat 1·oad.3, if any, are to be in1pr0Yed, thus mal{ing the 1natte r of 
road i1nprovement entirely optional. No 11ew offices ,vere created, 
the_ State engineer being placed. in charge of all road ,,ork. 1,he la ,v 
sce1ns to gi-ve satisfaction; se,.,eral miles of new roads 11a,.,e been built, 
an<l ,vork: is still in progress, under its provisions. 

'fl1e legislature and people of California ha Ye not been idle i11 the 
"·ork for good roads n or blind to the needs of the State i11 tl1is re-;pect. 
Up to a few years ago some of the convicts had l)een supported in 
con1parative idleness at the expense of the Stat0, ,vhile others l1ad 

• 
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lJet'll utilized in direct con1pot it ion ,vitl1 free labor. I n 1895 the logis
laLuro decided, at t}1A suggestion of Gen. Roy Stone, to utilize co11vict 
labor in preparing roacl 1natcriah~; a. bill "~as passed proYiding for a 
l1igli-,Yay eo1n1nif;sion and for tl1e C'onstruction of a rock-cr11shing plant 
011 one of the f.,ta.te priso11 g1 ouncls. Since that time the ro11victs 
l1ave been turning out up"·arcl of 100,000 tons of crusl1ed trap rock 
annually. J\1uc11 of this rnatcJ'ial has been gi\ e11 to 1 he counties 
as tho ,'tate's contribution to,Yard the i111proY01ncut of the leading 
thoroughfares. 

T 01 t11 ( 1aroli11a, Dela "·are, Io"·a, N e,v J crsey, Tew York, Tennessee, 
an(l ot l1er States also ha, 0 la ,vs l)ro,,iding for tl1e use of ron vic:t labor 
ir1 i1n1)roving the l1igh" ays. N ortl1 Caroli11a has rnade greater prog
r ess allc1 l1as built ruore 1niles of roads 11nder tl1is sy&tcrn than any 
otl1cr State. 'fhus, one 1night, if space perrnitted, go through the 
"hole list of St,tte::5 and find eYidences of gr(•at progret-is in road im
prOVl'Jncnl. Governor irount, of Indiana, for instance, says that his 
Co1nn1on"·ealtl1 iH provided ,vitl1 58,000 1nilcs of graded, g1 a, ele<1, ancl 
pil{e<l higl1,va) s, oYer S,000 1nilcs of "·hicl1 are con1parable witl1 the 
best roads of 11'ra11ce. The pllblic is 110"· 1no1·e thoroughly aroused to 
the i1nportance of tl10 mo,,c1ncnt fc,r better roads than eyer before, 
and n1oro roads a11<l better road~ lul,Te bee11 built in tl1e United ::-,tates 
in l SDD tha11 in any previ-ous yca1· in its history. 

'I'he agitation" l1icl1 ]1as l>eco1ne ·o u11iversal " ·ill surely result in a 
"·ell-defined public sentiment that " ·ill s0011 overco1ne all obstacles. 
\\Titl1 tl1e ne,v cc11tnry, tl1e good-roads 1nove1ncnt is likely to receive 
valuable aic1 fro1n the o,vners of 11orsele~s, ehicles, already not un
con1111011 on our thoron~l1fares. 'J'he aid of these ne"· allies, added .._ 

to that of the farn1cr, \\'itl1 his great pecuniary intcrebt in the ques-
tion, to say nothing of the ar1ny of " 'hcrl1ncn nlrracly enlisted in tl10 
cause, pro1niscs "ell for a rapid spread of the 1n0Ye1ncnt, throughout 
the country . 



DAIRY DEVELOP:\IENT IN THE l rNITED STATES. 

By HENRY E. ALYORD, 

Chief of Dairy Division: Burea1i of Ani1nal Indust111. 

TI:-IE PRESENT FIELD Oll' THE DAIRY I~D"'GSTRY. 

No branch of agricttltnre ir1 t11e United States has made greater 
progress than dairying during tl1e 11i11etePnth centt1ry. No other l1as 
reeeivecl n1or0 direct l)enefit fron1 the art of inYention, tl1c teacl1ings 
of 1nodern scie11ce, an(l the intelligent practice of skilled operators. 
CooperatiYe an(l con11uercial 01 gan izations ha\·e l)een forn1efl to con
duct tl10 bnsir1ess locally and to guard its general i11terests. State 
la"'s a11d ap1)ro11riations of rnoney 11a,·e bee11 1naclC' to foster a11d 1)ro
n1otc t.11is industry. Dairying has bec-on1e th.e Rpecialty of districts 
of \vide area il1 different parts of tl1e country. It is 110,v regarded as 
an1ong t11e 1nost progressiYC' and 11ighly deYe1oped forn1s of farn1ing 
in the l,"nitC'd ~tates. 

rfhc greater part of this co11ntry has been found so "'ell adaptecl to 
dairying that its extension l1as 1nore t11a11 kept pace ,vitl1 tl1e opening 
and settl0n1e11t of ne"· territor:y. A belief \\·as long e11tertainecl tl1at 
successful dairying in An1erica n1ust be restrictecl to narro"' geo
grapl1ical limits, constituting a<( dairy belt'' lying bet,veen tl1c fortietl1 
and forty-fift11 parallels of latitucle ancl extending fron1 1he Atlantic 
Ocean to the l\Ii sonri Ri .. ver; t11e true <lairying districts ,vere t h ougl1t 
io be in separated sections, occupying 11ot n1ore than one-third of the 
area of this belt. 1"hese ideas haYe been exploded. It has been 
proYed t11at good butter and chee e can be 1nade, by proper 1nanage
n1ent, in almost all parts of N ortl1 America. Generally speaking, 
good 1)utter can be n1ade ,,,11erever goof1 beef can be pro<lu<'ed. 
Advantages t1uquestionably exist i11 the cli.1nate, soil, ,Yater, and 
l1erbage of certai11 sections, but t11ese factors are largely under con
trol, and "hat is lacking in natural conditions can be sup1)liecl by 
tact and skill. So that, ,vhile dairying is intensified, a11<l constitutes 
the leading agricultural interest oYer large areas ,v11ere the natural 
adYantages are greatest, the industry is found ,ve11 established in 
spots in almost all part~ of the country and <leYeloping in unexpected 
places and un<ler "·hat might be considered as yery unfayorable 
con<li tions. 
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D_\.IRYIXG D"GRING T,B:E OOLO:N'IAL PERIOD .. A.XD AT TI-IE PRESENT TI:\IE. 

Dairying "·as l)racticed in tl1is country in colonial tin1cs, and butter 
and cheese are mentioned. a1nong the early exports fron1 tbe scttle-
1nenis along the 1\.tlantic coast; but this procluctio11 ,Yas on1y a feature 
of gc11eral and pioneer farming. Dairying as a S})Ccialty did 11ot 
appear in tl1e "G11ite<.1 States_ to an;r exte11t u11til ,Yell along ii::. the nine
teenth ce11tur:r. rr11c dairy l1istory of tl1e country is t11erefore id0n
tical ,vith its progress in the prese11t century. 'I'his l}rogres::, l1as been 
truly rc1narkable. Tl1e "'ide territorial extension; tl1e i1nn1ense in
,·estn1ent in lands, buildi11gs, animals, a11d cq ui p111e11 t; the grca t 
in1pr0Ye1nent in dairy cattle; tl1e acquisition and diffusio11 of kno"\\-l
eLlge as to eco110111JT of production; tl1e re-,olution in methods an<.l sys
ten1s of rnanufactnl'e; tl1e general adYance in quality of products; the 
,vonclerful increase in quantity; the industrial a11<.l co1nn1ercial i1n
portance of dairying, all constitute a pron1inent feature in the 1naterial 
progress of the 11ation. · 

D.A.IRYIXG DURIKG THE EARLY PART OF TIIE CE:N'TURY. 

Dnri11g t11c early pa.rt of tho century the k.eeping of c:o,Ys on ""\mer
ica11 farn1s ,v-as i11cicleut to the general "-ork. 1'he care of 1nilk: anrl 
the 1naking of butter and cheese were in tho l1a11ds of the ,von1eu of 
tl1e l1ousehold, and tl1e 1nethodi--ancl ute11sils ,Yere crude. rrheayerago 
quality of the 1)rocl11cls ,Yas inferior. The Sllpply of don1estic n1ar
kets ,vas u11organized and irregular. rrhe 1nilch co,Ys in uf-:.e belonged 
to the 1uixed and i11dcscribable race of "native" cattle, ,vith occasion
ally a really good dairy animal appearing singl,r, aln1ost by acciueut, 
or, at i.l1e best, as one of a fa1nily developf\d l\r sonic nnco1n1nonly 
discrin1iI1ati11g J'et unscientific breeder. The co" s cal\-ed al1uost 
l1ni Yer 'ally in the spring, ancl \Yere ge11erally allo,Yed to go dry in the 
aut111nn or early ,vi11ter. ,,Ti11ter dair:ying ,vas practically u11k110," n. 
As a rnle, e:xcc1)ting tl1e l)asturf\ season, cattle "·ere insufficiently and 
unprofitably· feu and poorly l1ol1secl, if at all. It ,,as a con1111011 thing 
for co,vs to die of starYation and exposure, and it was considPre<l no 
disgrace to ow11ers to l1a,Te their cattle "on the lift" 1 in tl1e spring. 
In the Eastern and ~liddle tates the milk ,vas u~uall:r set iu s1nall 
shallo,v ea.rt hen ,Tcssels or tin pans for the cream to rise. I,i t tle 
attention '\Yas l)aiu to cooling tl1e air in ,vhich it stood in snn1u1cr or 
to n1oderating it i11 winter so long as freezing ,vas preYentecl. 1'he fe,v 
,.;ho scalde<:1 fresh milk had no idea of the 1rne reason for so doing- or 
why beneficial effects resulted. The pa11s of n1ilk ofte11er stood i11 
pru1tries a11cl cellars or on kitcl1en sl1elves than i11 roon1s specid-lly con
struete(l or a<lnpte<l to the purpose. 111 southe1n Penns} 1, ania an<l 
the States fttrthcr s011111 sp1 ing houses" e1 e i11 Yogne; n1ilk r~cciYed 

r A common oxpre~sion in years pa!=: t in s01ue localities, 1n<licating the actual 
necessity of hnman ai<l to raise emaciated animals to their feet. 

I 
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FIG. 1. - BUTTER MAKING- THE OLD WAY. 

FIG 2. - B U TTER MAKING T H E NEW WA Y. 
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<.:<ti'<.'. and setting it in eartl1en crock.s or pots, standing i11 cool, flo" ing 
v-;atcr "·us a usual an(l excellent pr actice. Cl1ur11ing the entire 1nilk 
"~1-; , cry eo1un1on. 'fh is is still c10110 to so1nc cxte11t in the Hout hcr11 

• 
~.ate~, ,Yhere butter is rnade every n1or11ing a11d ,vherc all the ulilk: 
is bl,ttcrn1ilk. In season5 of scarcity of n1ill{ thel'e ,vas uo hut lc.'r. ~ . 
I11 th•~ X ort11er11 States tl1ere ,,ere s01ne instan ces,, here fa111ili<'s ,,·ere 
:-.n1)plied \\itl1 bt1ttcr ,veekly dl1ri11g n1o~t of the )Car, an<l \\ith an 
oe\.'.asional el1eesc, directly fron1 the producer . Dut the general far1n 
lJrac;tic;C' ,,as to "pacl{" the bl1tter in firl{ins, l1nlf firkjns, t n hs, au<l 
jars, and let the chce"'iC accu111l1late on t11c farn1, takiu~ tl1csc 1>rocl-
11cts to u1ark.et 011lv onc.:e or t,vice a :year. X ot onl1 ,, ere t l1ere as • • • 
n1any differen t lots nncl ki11ds of butter an<l. cl1ee<;.,e as 1..11c1·e ,, ere pro-
clncing f·1r1n , lJnt tl1e product of a single fa1·u1 \ arie<l i11 charnetcr 
arid quality according to seaso11 an<l other circu111~tances. E,·cry 
1>ack.agc l1ad to 1Je cxan1ined, graded, and sold npo11 its 1ncrits. It 
,, as n llal for half 1he butter in 1narket to he strong, if n ot act n,lll)' 
1·,1ncid, and for cl1ecse to be sharp. \\.,.i tl1 tl1e prod U('ts la rgelj" ld\\ in 
gradl', price~ ,Ycrc also very lo". (Pl. X\''II.) 

DAIRYI~G DURI~G THE :;\IIDDLE OF TIIE CE~Tt"RY. 

'fhe a1)oYc conclitions co11ti11ued \Yithout 1natl'rinl change up to the 
n1itldle of the century. So1ue i1nprovC'1ncnt "as noticeable in eat tle 
and applia11ces, a11d i11 sonic sections dair:r far1niug l)eca111e a specialty, 
altl1ougl1 not in a rnarked degree. llcrk:in1er C1onnty, N. Y., i~ proba
bly the be"t exan1ple of early dairj· cli::>triets in tl1is con11try. Of this 
county X . ...:\. "\\"illarcl "·rote (i11 1870) as follo\\s: 

Cheese 1naking began here more than sixty years ago. For up\vard of twenty 
years its prof_>Tess "',...s slo\V and the business "·as c1eerned hazardous by the major
ity of farn1 rs, ,vh) l>elievcd that overproductlo1. ,vas to lie the result of making 
a ventu::e upon thi::, specb1.lty. The fact, ho,ve\'er, gradually becau1e apparent 
that the cheese makers were rapidly bettering their condition and outstripping in 
wealth those ,vho ,\·ere engaged in grain r aising an<l a mixed hushan<lry. About 
the year 1":3u da:rynig uecam.e general in the t)wns of Herkimer County north of 
the :.\1oh:r,Yk, and ~01ne years la+-er s,iread through the southern part of the county, 
gradually extenciivg into Oaeida and adjoining counties. lTp to this ncriocl antl 
for several )·ea2·s later little or no chePse was shipped to Europe. l t ,vas not con
sh1ere,l fit for 11arket till fall or winter. It ,vas packec1 in rough casks antl pell
clled in the home market at 5 to Scents a pound. 

All t11e operation s of t l1e dairy coutinued rude and nnc.levt>loped 
eYen in these "da.ir·ying districts." rrho CO\YS \\'Cre n1ilkecl iu the 
open yarcl , and the curds ,v-ere ,vorked ir, l101ne1nade tu hs a11<l pre..,se<l 
in log presses. E\Terything "·as clone by gness; ther(' ,Yas no 01 der, 
no Ryste1n, 110 science in dairy operations. 1~110 <·l1ecsc-n1aking sec
tio11 gradually e1nbracc<l the rentral a11d ,Ycstern portions of • Tew 
1T ol'k. an(l 1he adjacent part., of 1~c1111sylYania and Ohio, auc.l tht> total 
pl'oductio11 bera1ne lar6e. 'fow-,trd the 1nid<lle of thP centu1·y the 
gi·oss supply of chee~e ,vas in exce<:>s of doa1estic tlernand, an<l cheese 
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export · fro1n tl1<:' lrnitcd States, 1nainly to GreR.l 13rilain, ranged from 
3,000,000 to 17,00:->,000 pound~ a) ear. "\\.,..itl1 t11e gro"·th of cities and 
to,Yll5 the business of niilk s11pp1y increased an<l better n1etl1ods pre
vailed. Yet, prior to the year 1850 110 c ity ha<.l received any pa1·t of 
its rnilk ~upply 1>y railroad transportation; near-by producer 1nPt all 
existing <1en1a1Hlh by l1auling in their o,vn vehicles. }~utter tnaking 
for ho1ne use and in a s1nall "ay for local tra<lc ,Yas eomnton ,vber-, 

ever eo,Y. \\·ere l(ept, and in sou1e places there ,va:-, a surplus bUffieient 
to be "Pnt to tho large 1narkets. \.,..er1nont and Ne,v Yor~ ... became 
particularly note<l for 1>ut ter produrtio11. "Franl<lin Count} butter," 
fro1n counties of this 11an1O in those t"·o ~ tates an d i11 }Ja5sacb11setts, 
\Yas the favorite in Xe,Y :B:nglan<.1 n1arkets, and tho fa1ne of '·Orange 
C1ounty" an<.1 "Go hen'' uuttf'r, fron1 southern N"e,Y York, \\ .. s still 
1nore extensiYe. 

D \.IRYIXG DlTRIXG THE fIIIRD Ql~~\.RTER. OF THE CENTGltY. 

rrhe t\,'ellty-fiye Y<',ll'":; fol lo" ing- 1~.jQ \\ a~ a pC'riod of re1 11.1rka 1)10 

acliYity and progr<'SS in th<' dairy intere<;ts of the country. ~\.t first 
the agrirnltu1·al exl1ibitions 01· "cattle sho\\s,'' "·hich "·er<> eo1np,tra
tiYely ne\\ and popular, and the C'nterpri~e uf i1nporters turned atten
tion tov,ard the il11proY<.'1nent of far1n anilnals; breeds of caLtle noted 
prrticnlarly for dairy qualitie::; ,vcrc introduced an<l be~an to ,vin the 
fa, or of dairy farn1erf-. 'l'hen t l1e early efforts at cooperation i11 dairy
ing ,Ycre reeognized ac;; sncressful, and "erfl copied until tl1e c11eese 
factory bc•ca1ne an establishe<.l instit11tion. Once fairly started in the 
l1eart of (hf' cl1eesc-111aking distriC't of Xe,v 1~ork, the factory sy te1n 
spread" ith n1ucl1 rapidity 'fhc "" ar p0riod" lent additional i1npetus 
to tl1e for" arll 1noYC'1ncnL 'l'he price or cheese ,, hiC'l1 "~as 10 cf'nts 
per pound ancl less in 18G0, ros0 to 15 ccn ts in lbG:3 and to ~0 ecnts 
and o, er in 18G5. 1,hc foreign de1nand increased also, and the yearl)T 
c11<'CSC' exportR rosP fron1 10,000,000 po11nds in 1850 to 15,000,000 in 
lSGO and to al1nost 50,000,000 in 18GJ. 'l'cn years later OYCr 100,000,000 

pounds ,vcrc C:\.1>ortcd. 

EST.\.BJ ISIIM.f '\T OF CHEESE .AND BUTTER FACTORIES. 

Altliongl1 seYcral carli<'r instances of associated dairying haYe been 
autl1cnticatecl, ,vhich "·ere locally successful , it is generally conceded 
that tho credit of establishing the first real chee c factory, ,vhich 
sci ,~0c1 as a 1nod<'l and incen Live to others (fig. 10), belon gs to J esse 
"\\''illiams, of On eida ( 1ounty, N. Y. l\f r. ,,.,..illia.1ns lived u pon his f,trrn, 
near Ito1ne. Ilo "as an e:\.perienced and skillful C'heeso n1aker, and 
his dairy l1a<l suel1 a good reputatio11 and its prol1uct ,\ as so eagerly 
sougl1t at prices alH>,·e t h e ? ... , crnge that h e incrca::--cd his output of 
cheese b) a<1<ling to 11is o,vn s11pply of 1nilk that rro1n t h l' herd of a 
son loeat<.'cl npon a farn1 ne,1r by, and thon fro111othe r 11eigl1hors. 'This 
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i<lE'a of hringing together cl,1ily the n1ilk. fro1n seYeral neighboring 
farn1s, io be u1ade into cheese at one place by a s killed operator, " 'as 

I 

~ ,.-l ... ? _ ... -I-
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~ 'C"' ~ -

Front elevation. 

Gro1nul plan. 

FIG. 10.- Elevation;; an<l plan of one of the first cheese factories 
bnilt in the United States. 

thP gPr1n ft·on1 \Yhic·h sprang the chec::,,e-fa<'iory 
syst(•111 of thP l .-nitPc.1 State-s. }Ir. "\\.-illia111s began 
,Yorking on t.}11-.; plan il1 lb51. Ile" as ~o s uccess
ful that a sp<>ci,11 building- ,vas ere~ted the next 
yc•ar an<l fitt0<1 up \\'ith the hest apparatus ohtain
al,le. 'l'he (•fY<>ct of thh; goo<l exa1nple a11d the 
<-arly <•xteusion of the factory srste1n i::,, ~ho\\'ll by .. "' .. ... 

the follo\\'ing· talile, "hich gi,·cs the nlunher of 

.,. 

faetoriPs hnilt and put into operation in ]\(>\\- \Tork 
tlu• yearb stated: 

' 

End elevation. 

IC£ HOUSE 

6 

annually during 

.;,Y1nnbr1· of cheese facto,·i<'s <>stablislte<l in the State of .1.Ycu• l"ork u 1111 ,,ally. 1 S54-1SGG. 

• Year. 

I 

1&';1 -- --· ------
lb53 _____________ _ 

1 ".51.l. - - . - • - - -•. - - . 

1857 --- ---------1s:-~q _____________ _ 

185!} ______ ---- •••• 
li,GQ. ____________ _ 
loGl _____________ _ 

Factories. Year . 

4 l81i2 ··--- ... 

2 1H>'3. -· ---- --·· ···-· ... 
3 

3 
4 

4 
17 
18 

18tU .•... ---· ···- ____ . 

18G5 • - • - - - ••• - .•.•• - • 
lb<io .. - .. - - •. - • - •..•.• 

Total in 18tifi 

, 

Factories. 

lll 
210 

46 

4.99 

Cheese factories ,vere soon started in J>ennRylvania and. Ohio, and 
then in other Sta tee:;, Ea5t and "\\.,. est. In 18u!:l the nu1n ber in th e ,vhole 
country exceeded 1,000, and. fron1 tl1at tin1e the rooperat iYe, or factory, 
syste1n practically superseded the making of cl1eesc on far111s. 

1 A 99--25 
• 

• 
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?lfctkiu!!; hnt ter in <1nantiLy fron11nilk or crca1n tollecte<.l fl'o1n nun1er
ouic; farni:-; :-.o Ht follo"·etl as tl1e next ac1 vance in .... .\.1ncriean dairying. 
Sneh establi:s1uncnts arc prope1·ly l)uttcr faetoriP'-, but the 11an1e of 
'' er0.a1ncry '' ]1a r.; hee11 ge11erally adopted, ancl i-; not likely to be 
c 11anged. 'fhc !list c1·ca1ne1 y "as built l>y .. A..lau~on Slaught<·r, 11ear 

,\-allkill, OrangC' (...'ounty, :N". Y., in t11e :rear lSGl. 'l'he 111ilk fron1 
3,3 <·o"·s ,, as recciY<><l ht•rc daiJ:r- In Illinoi!::> t]H-' first cheese factory • 

,, as ktarted in 18G3 a1icl the first crea111ery in lbG7. In Io,Ya tbese 
1 C'-ip<:ctiYe date':>" ere lSGG a11<1 1871. During the earlier ~-ea1.., of t11eir 
opPration it ,, as quite e;onunon for botl1 butter an<l cheese to l>e 1nade 
at the crea1ncrics at difTc1 ent t in1es, or bt1ttcr anc.1 sk.in1 e11ce5e at the 

S~l])lC tin1e. 

SO:UE FEATGRES OF THE F.\.CTORY 5YSTE:U OF DAIRYI:-;C . 

'fhl' effec:t of the establit,l11nent of c11ee:s0 and l>uttcr factories) con1-
paratiYPly nc\\· ink.ind, is i.o transfer the 1naking of l>lttter and chee~e 
fron1 the farn1 to tl1e factory. Originating- in this country, althong·11 no\\· 
ext l'nsi ''(•ly ado1)ted in othC'rs, the general plan nia)· Le rig-htl)r called 
'' 'l'he ~\1nc·rican r.;yst<'nl of associate(l dairying.'' It <.·onstitutes onP of . . ' 

thP notaul<' and i1nportant landmarks in the 1n·og.Tess of (1airying <.luring 
th<' 1n·0sent cent llry. '1']1c early cheC'se factoriC's and er0a1neries ,, ere 

l)llrt:ly <·oopcrntive coneernt.., an<l it i.;; in i.hi':3 for1n that tl1e ,y...,ten1 l1as 
11sually C')..tenc1ed into 110,Y territory, ,yJ1ether for t11e 1)rodnctio11 of 
l>nttc>r or cllP<.'SC. 'J'he CO\\' 0\\·ncrs and pro<.1uc<>r'-> of 1nilk: cooperate 
an<l share, npo11 any agreed l)asis, i11 organizing, l)11ilcling ( or renting 
ancl refit ting), eq nipping, and n1a11aging tl1c factory au<l dis1)osing- of 
its pi:o<.lucts. 'fhe far1ncrs interDl:->iC<l as joi11t o,...-11ers) a11<.1 all "·110 
coutrihutP n1i1k. or crea1u, arc called the patrons. 'l'he operations are 
n1,1nagccl by a con1111ittcc or l>oar<l of <lirectors chosen l>y an<l fro1n the 
patrons. If th<.' l>nsincss is large enougl1 to ,, arrant the e"-p<'nse, the 
inunccliate sup er, ision of the concern and all its interest:-; i:-- intrustPd 
to a sing}\., n1anager, c1nploycd by the 1)oard. In a fclctorr of t11is 
k.incl all exl)L'nse-:; are c1eclue;tcd fron1 tl1c gro~ receipts fro111 sales an.cl 
i.h0 rc>1nainder is <livided lH'O rata an1ong the patro11.;; upon 1.11c basis 
of thP 1a"· 1nai.erial contributed. .1.\.notl1cr plan i-; for t11c l)lant 10 be 
O\\ n<.·c.1 hy a joint <:;tock co1npan}·, cornposecl largely, if not "11011), of 
far1ncrs, and rnilk or ercan1 is received fron1 any satisfactory pro 1ncer. 
In this c-a~o interest on t11c property or capital i-s usually allo" ell antl 
incln<lP<l in the current C'\:penses. 'l'hc 1nanagc1nent is otl1cr,...-isc the 
sa.111e · the stock:l1olders receiYc a fi:'\.cd rate of interest 011 their in,·est-

' 1neni ancl the di,·idenc1s to patron'3 depC'ncl 111)011 their dcliycries of 
111ilk or crea1n a11cl the fluetnations of the n1ark.ei for the factory 
prod uctR. 'l'he proprietary plan iH also eon11non, being 1nanaged 
1n11<'h like any other factor}'; the proprietor or co1npany buy::; the 
1nilk 1>r c·re:u;1 fro1n the 1n·oduccr:::i at prices n1ntually agrc-<•d 11pon 
front t i111e lo tin10 autl assun1es all lhP ex.pens<""-, risks, and returns of 

• 

- .. 

• 
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the bu~iness. ...\notl1cl' "'ay is for tl1c fartory, ,Yl1ether o"·nc<l and 
1;1anage-<1 hy a c:01n1)any of far1ncrs (prohn bly tl1r1nsel ,Tes patrons) or 
11)· onisiclcl's, to hear all ex:i)enscs, 1nak.c a11d sell tl1c butter and cl1ccse 
at a fi xell <·l1arg-c per 1)on11<1, and divide the net proceeds of sales as 011 
tliP p 1 1r<->ly c:001)crative pL:t11. .,:\.ll the~e 1)la,11s nre ,Taried a11<l. 111odified 
i11 prnetiee. Fig. 11 s110,Ys the grol1ncl plan of the first crea1ner3· in 
thi::; conntrv. 

~ 

HO/JS£ 
PO'l'l£R 

00 
.3 2 oo-
C] CHURN ROOM 

IC£ HOUSE 

VAT 

VAT 

CH££S£ MANt/J ROOM 

WASH ROOM 

SPR!NfJ 
:Y, 

FIG. 11-Ground plan of tho first creamery, or butter factory, in the United States (proYbions 
for t11~e ,e making, included): 1, water pipe; 2, churns: 3, butter ,vorker; -!, whey cbtt·rn. 

11ETHODS OF MAN .i.GElIEXT OF CHEESE AND BUTTER FACTORIES. 

ln(lepcndcnt of the 1nattcrs of OY,nership, organization, an<.1 control, 
the factories ancl creameries differ 1nt1c11 in 111etl1ods of n1anage1nent 
an<l of settlemcn t ,Yith patro11s. Great progress in these particulars 
11as 1Jcen 1uadc since tl1e i11trodnction of t11e systen1. 'The first cstab-

~ 

lihh1i1.cnts received milk fron1 patro11s dail3y a11d son1etirnes t,Yicc a 
day. l◄"'ro1n near-by farn1s the milk was often ,,arn1 fron1 tl1e co,v at 
ti111c oi' deli,·ery. Tho n1illc "·as tl1e11 k:ept i11 large ,·ats (for cheese 
rnaking-) or in in1111ense sl1allo,v pans in a cooling and crea1ning roon1 
uIJt il --;kinuned. 1\.bl1nclant roon1 an<.1 cxpcnsiYe receptacles ,,ere nee 
t's.sary at tho crean1ery. 'l'he11, for hutter 1naking, <leep setting of tl1e 
1nilk in cool ,,ater ,,as adoptPtl. 'l,he crean1eries ,rcrc l)l'OYitled ,vitl1 
pool-; or stationary ,;,rats b elo,Y the floor le\·el. r.rhro11gh these, 0001 

\Yater flo\\·ed 11·0111 s1)rings near at l1ancl, a.ncl i11 tl1cm 1.11c milk v,as set 
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in ":-;hotgun ., c·an~ (fi~. 1~), inunP<liately ·tfter arri,al fo1· coolincrau<l 
~ • ' b 

for <'l'PH n1 to f or1n. 'rhc pools "ere 1~ 01· ~n i n<'hes dc-ep, "ith ra<'ks al 
l >ot to1n to holcl ean-.;. 'l'h0 tin can-; \Yere ~~ inchc•s clec•p and 8 inches 

in <lian1eter and fillL•<l so that " 'hl'n in tl1c pool i.he top of the ntillc 
"H8 just hPlo,,· the surfac" of th0 ,, ater. Springs ,vith abund·1n1 Oo,,· 
a1ul h<1, 111g a natural teutp('ratnre of -1'-i to .5fi I◄'. "ere 1egarc1P<1 a.., 
l1i g-hl, clesirahle. .1\fter" a rel-; c•,une the 1nethocl of 1ne(•hauical c•reani 

~ ' 

separation (to ht> later <1<>-...cr·ibe<l) in place of" settin~," or the graYity 
sy. te1n. ..\not her raclieal ehan~·e, "hich began Hbout ll:>75, "as tn Sl'L 
and ski1n the 1nilk on the fa1·1n.., ancl haul onlv c·1·pa1n to the factoriec:, . • 
Ageni!, fro1n the c·rC'a1neriP ~, "·ith suitable i.Pa rn:::- and carr} ing can.;.;, 
<lro,·<' frollt far1n to far1n an<l gathered the <·reani. IIc.•nc<', the na1110 
of" ga1hL•rc·c.1-crC'a1n faetori<'"> ., for C<:,tab1i::-;hnH·ntf- of thi-.; eJa<;,s. 'J'his 
]{ind of fnc•tory i-, still th<' fa yo rile in -.;01ne good but t('r district-.;, an<l 

it ha"i \ <'I',\ <leC'idc<l lllC'l'it",. rrl1<• parli<:> .... t faetories ancl C'l'ecllllCl'ies 

l)ai<l for 1nill{ hy the quart or gallon an<l at the <.,an1c pric·e, all lot:::- of 
<'<1ual bulk h0ing- rpgar<lec1 of 0<1nal , ·a1ue. 1'hc 

FiG . 1~.-"Shot-gnn" setting 
t:\U ancl cre,uu dipper 

1i1·._,t slC'p in a<l,·an<·c on t}u..., line \Ya:-- to huy or 
C'redit n1ilk b) "Pig-ht, hut :-.1 ill all aL th<' "i:tn1e 
pric<~. ()11 the galllel'c<l-crea111 plan, c11ual bulk 
1neasurc•s of e1·ea1n ,, el'<' 101111 rp 0 ·arcletl a-; of :-, ~ 

lik<' yalnc, and thi-, i-; ..,till pr<lctic0d to :-.01110 

('\.tPnt. rl'he 1110:-,l lll<)(lC'l'll illHl appro,·ecl plan 
h; lo pay for the 1nilk or erca1n recei, cd hy 
factory or erea1nery ac<:orcling to 1 hP- pounds 
of fat it act nall) contain.., ns cxperin1entally 
deter1nin<><L rl'hi::-; \\ ill he rcfcrr('d to later. 
1\ t fll'st ii \Yas con::-.iclerecl ~nflici<•nt to h,lY<' 
~00 c•o\\·s tribu1ary to n factor.,, an<l patrons 
"ere ex.pe<'tcd to be loc,ttc<l ,, ithin a 111ilc or 

t,vo, an<l 1ol'51nile-, \\a~ the 1nax.i1nn1n haul. J,nrgcr filetorie"> \\C'l'C 
soon fa, urP<l a9 1norc cc·onon1ical, nucl Yery large ones ha, e been lately 
J) ll tin opl'l at ion, en<:11 rccei Ying t 110 daily prod n<'l of t hou::-a n<ls of <:o" s. 
~Jilk ancl c·re,un is haulrd t,vice as fell' as forn1erly to patronizP a fac
tory, an<l often lly coopcratiou arnong the fa,r1n<>rsalong a" route." ~\11 
patron<; are11ow' C'-.pcctecl to cool tlteir1nillc thoroughly bcforL~ it lea,es 

tl10 far1n. 111 tl1e lntesl for1n of crean1ery nu1.nage1nent,rrc>a1n is collcctC'<l 
o, er 1nan) sq nare 1niles of tcl'ritory ancl trans ported long distanecs by 
rail to he 1nacle into butter at a c•cntral faC'tory. (,A. n1odern erea,n1Pr} 1s 

sho,Yn in J>L X \ 'III.) 

'J' h<' eondensC'd-n1ilk inclnstry had its beginning <·oincidcnt "ith 1he 
inauo·nration of the factory RY..,l('lll fo1· n1al"in£· l>utlc.>r and chccsr. 

~ ~ ~ ~, 

Sonic 1nPtho1l of pt'l'S<'rving 1111lk had lonµ: bPcn sought and n nn1C'rons 
p reparations or thP artie1l~ batl lJpen offered, but the::-e failctl to 1nect 
the re<1uire1ncnt:s and \\ in public favor. In 1846 e:\.peri1ucnt:s "ere 

• 

-- -
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FIG. 1 -A PIONEER CREAMERY IN THE STATE OF SOUTH DAKOT.A. 

FIG. 2.-A MODERN CREAM ERY IN THE STATE OF NEW Y ORK. 
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begun iJ1 X e\v \ ~ orlc b_v :\Ir. (}ail 13or<lc n ,vi tl1 a vie,v of ·ecnring a pre
ser ved millc tl1at ,Yas pure, ,vl1olcso1ne , and palatable, capable of being 
t.ra1u-;portecl long distances an<.l kept for long p eriods in trying cli1nates, 
and then serving as a satisfactory s ubstituLe for cr11<.le, fresl1 1nilk; 
l>nt it "·as not until 185G that ]10 obtainecl results ,Yhicl1 l1a,ye since 
popularize<.l the l)roclnct il1 OYcry quarter of t l1e globe. 'I'he preYiotu;ly 
prevailing idea:; of a dry forn1 or n1ilk. (desicca ted, solicl ifie<l, or po,v
deretl) \\'ere aba11douecl, and it " ·a derh.1ed t hat a. scn1iliquid state 
,vas tl1e l)est for1n for prcser,·ation. 1~11e correctness of this decision 
is al tested l)y tl1P fact tl1at, exten sive as t l1e inclustry no\\' is and 
nu1neronH a:-, arc the con11nercial brands, ,111 conden sed 1nilk is stil l 
prcparecl 11ncler sub La11tially tl1e systen1 t l1cn originated. 'l'his 
appliPs to the nns,Yeetened a s ,Yell as t o t11e S\veeten e<l. article, for 
'' plain C'on<lensed n1ilk" ,vas first introduced and put upon the u1ar
l(et about the year 18<51. I t ,va t11en 1nainly in open Yessels a nd 
intended for e,trly use. ..t\ L that time conden sed n1ill{ in both for1ns 
had beco1nc ,vell kno,""11 , ancl four or fl.ye factories ,Yere in operation , 
eacl1 p1·odl1cing about 5,000 one-pound cans per day. I?or the year 
1870 tl1e prod11ctio11 of condensed milk: i11 the 1!11ited States \\'cl.S 
reported as 1:3,000,00U pounds au<l. for 1889 as :38,000,000 pou11ds. 

APPLICATIOX OF ~IECH.\XICS TO THE DAIRY. 

1"'he t11ir<l (Jnarter of tho cent11ry ,,as also a perio<l of unprecedented 
progress in the application of 1necha.11ics to t l1c <l.n.iry. 'J'he factories 

--- ---· -- --

--en 

FIG. 13.-::\Iilk room. with small shallow pans. 

and crean1t>rie-:; rcqnired nt>,v equip1nent, adapted to 1nanufaeture upon 
au enlarge<l ~eale, a.nd eqn,t.l a.tteution ,va:::: pai<l to the i1npro,·ement 
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of appliauct>"' for fa1111 <lairie..,. :-;hallo" pan",, <'r<' changed in shape 
an{l greatly cnlarg0d; ~O1nc' "er0 111adc to hold :?0 or :Jo gallons, 
and had hotto111 and side-; clou hlo for cooling or "·arming l)y the v; atcr 
jackL>t. (~<.~e fig". 1:3 ancl 14:.) '11 hen thesn big pans, and 1nost ot}1ers, 
c.lisappC',ll'C<.1 in faYor of deep ~etti11g. rrhis Rysten1, in "'hic.:h <leep 

FIG l!. Large milk 1i::i.ns, open and sh.l'low. 

ca11<, '\\'t'l'C uc;ecl, F-et in cold ,, ater, prefcrnh1y ic.:c<.1 '\YHll'l', ,Yas intro
clnc·t>tl fro1u ~" eden, alt l1ougl1 t11c san10 priueiplec; 11a<l l><. en in prae
tic0 for g011eraliolls in the ,pring hou::;c-, of the ~outh. Xu1nerous 
crPa u1 ing applianees, or crca1ucrs, ,, ere iir, e11te<l, ln1::-<'<l upon thi-., 

rrc. 1:i Patterns of hand butter workers. 

R\ :--tc1n. !~utter ,,·orl(<:>rs of ,·arious 1nodel,, 1nost of thc1n c1nploying 
ti1e }C', <'l', or a crank: nn<l roller, took: the pl.l<.'C o( the 1>o,Yl nn<.1 latlle 
and the n~e of the bare hand. ( 1hur11-, appeared of all :.-;bapcc;, bizes, 
au<l kin cl~, t 11c 6cucral plan being to n holi:::il1 d,u:,hcr::; and su bslit ute 
th(' agitation of crea1u for ,~iolent beating. About this ti111c the '\'\'Titer 

- -
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1nade a scar<:h of tl1e l''" u itc<1 St,1.ies I)atent Office rccortls, ,Yhicl1 
reYc,-:le<1 the faeL that forty or fifty 11c\\· or in1pr0Ye<1 chu1·11-s ,,ere 
clahned an 71t1nlly, an<1, after about one-fourth ,.,ere rejec1e<1, the pat
ents actually is 11ec1 proYidec.1 a new churn c, ery ie11 or t"elYe clay<:; 
for 1norc t l1an sc,·en ty yen.rs ! 'I'his illu strate:-. tl1c acti,·ity of inYen
tio11 in t l1c dairy li11e. It ,,as ad1nitted by all that at 1.11is period the 
lTnited States ,Yas far i11 a<1Ya11ce of a11) ot her country i n the varict) 
a1ul c~cellcn ce of its 111cchanica l aids io dairyin g. (I,,ig. 15.) 

ORG .\. ,IZA TIOX OF D.-\.IRY:.IF.N ·s .\.SSOCL\ TIOXc:;, 

1"'h<' san10 pcrio<1 ,Yitncc.,sc<1 il1e organizatio11 of <lair} 111011 in, olun
tary associations for n1utual be11cfit, tl1e for1nation of elu1>'> a11d 

• 
soeicties of breeders of pure-1)re<1 cattle, a11<l the appcaran5·e o( the 
first ..l\.1nerica11 dairy literat11re of co11-;cquence iu book. forn1. 'I'he 
.... \.n1cri('an l )airy1nen 's -'\.ssociatio11 ,ya<-, organized in l 'Hi3. Its field 
of acti, icy ,Yas cast of I ndian a, an<1 aeeor d1ngly the ?\orth,Yt>stern 
D airy1ncn's ... \ ssoc·iatio11 ,Yas forn1ed in 18G7. 13otl1 of the::-c asso-, 

ciations conti1111c<1 in C"\.h.,tence, 1101ding p<'riodical co11YPn t ions an<l 
publb,hiug- their proceC'-dings for i " elve or fiftPe11 } <>ars. 'l'hcn fol
lo,Yed 111e for1nalio11 of btate dair~ association<.; in "\.,.crn1011t (1~70), 
}>cnnsj lvania (1871), ,\.,.isco11si11 (lt:>72), I llinoi~ (lb,-!), lo\\·a (1S7G) , 
);e,Y York (1S7,), and otl1er States, super::;eding the fe,Y pioneer 
societies, \Yliieh, for tl10 tin1e, coYered broader field::;. 

INTllODGCTIOX or DAIRY CATTLE .AXD EFFORTS AT HERD lMPROYE)JE:'.'\T. 

'l'he Shorthorn breed led in the introdnctio11 of ilnproved cattle to 
the 1ynitPd ~tatec;;, and for a long ti1ne the represe11tatiYe5 of this race, 
irnportc<l fron1 Engla11cl, embraced fine dairy a11i1nals. f-;horthor11 
gra<1Ps for1ned t l1c founllation, and a11 cx<'ellent one, upon ,Yhich 
n1any dairy }1crds ,vPrc built during the seeon<l and thir<l q_ua.rtcrs of 
the C'<'11t11ry, and 1n11cl1 of this blood is still found in prosperous dairy 
districts. 1,he period na1nc<1 ,Yas tl1at of greate:-:,t actiYity in ilnport
ing in1pr0Yed cattle fro1n abroad; but Shortl1orn:::; l1ave l>een c;;o gen
erall} bred for beef qt1alitics tl1at the de1nancl for thc111 i':i al1nost 
exclusiYely on that line, a11d ycry fe,Y of the l>rcecl are no\\· elasscd. as 
dairy cattle. .1\.yrsl1ircs fro1n Scotla11<.l, 1Iolstei n-1,,riesians fron1 :::,{ ortl1 
Ilolland, and J er3cys and Guernseys fro1n the C'hannel Island~, are 
the ln'etc.ls recognized as of dairy ex.celle11ce, and upon auilnals gradct1 
and irnproved fron1 t h ese the i11dustry n1aiuly depends. 'l,he fir'::it 
t,vo breecls named are noted for giYing large quantities of n1ilk of 
mecliu1n quality ; t h e other t,vo, both often 1niscallecl "..:\.lclcrney," 
give 1nill{ of exceeding richness, an<l theirs is t h e fa,~orite blood ,vith 
butter 1nakers. There are also the B ro,vn S,viss and Si1n1nentl1al cattle 
fro111 S"·itzerland, t h e Normandy breed froru Ji,ra11ce, a11d I-led-Polled 
cattle fron1 t l1e so utl1 of E nglanll ,vhic11 11aYc dairy n1e1'it, but l>elong 
rather to "'hat is called t l1e <'general-purpose" class. ..A.ssoeiations of 
person s i n terested in maintaining the purity of tlle respccti,·e breeds 
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lulYe ht>en for1n<·<l since 1 S50, and they all record pedigrees and publish 
registers or hc>rclhook•L J>nrc-brell herds of ~on1c of th0se differeut 
l>reclls are o" ne<l in ne,trl) t>VCl') Stat0, and the-,e anirnals aggr<•gatc 
200,000 or :300,000. 'l'hcir l>loo<l i.., .... o gc·nt>rally <liffn eel that half
hre< <ls or high<'t' g-r;ulc•s a 1·,• Yl'I'} n un1eron~ "·11er<'YPr <:O\Y~ art> kc•pt 
for clairr purpo-;l''-i. 'rherefo1·<', although purc-hrc<l ani1nals forn1 lC'."S 
than ~ pt·1· cent of thl' "'ork111g- <lair) hPr<l..,, tl1cir inflnene< i~ f;O gr<•at 
that it is prul>abl<' tlu• average dair5 <:O"' of tl1c l ... uitecl ~tates at the 
elo~<' of th<' C'l'lll u1·y \\·ill ear1·y nC'arly 30 l)"l' cc>nt of i111pr ,, r<l l>lo )d. 
'l'he breeding and quality of thi'-i a, erag<' eo\\, and c.:011. e<1uently l1er 
proclnc·ti,Pness and profit lu1,P thn'-i been :-;t<•,tdily a<l,anced. 

'rh<' prog1·c~s nutdP in this rcspc<·l in fift} > Pars has heen re1nark:
ahlt>. \\~ht·n i1nprov<•n1c>nt 11pon tl1e nat i, c .... tock hegan, a t•<J\Y that 
\\oulc1 111,lk<' a pnuuc1 or hntter a clar for t\,o or tlu·ec 1nonth'> ",1.., a 
loc·al celL•hrit,. Xo\\' an<l then a single• anin1al n1acl<' a reall, note-, ' ' 

\\'Orthy record, lik<' that of the ()akl'S c·o", fnn1ons in )Ias~.ael1n'-ielt · 
ahout 1Sl fi. 'l'his c•o\\' ga, <· 4-l poun•l:-. or 1nilk a <lay and 1nadL• --1 ~, 

pounds of butter during one s(•ason, hut ~110 \\.ts c•,·idently a sport ancl 
faih·<l to rpprocl ll<'C lH·r <'lptal. 'fht• fir"-it goo<l l'l'<:<n·<l uf clcfin1tl' h(•rd 
iinproY<'Ul< nt \\·a-; 1na<lt· l>). ZndcH·k J>ratt, of (ireenP (.'onnt), ~. Y. 
l~., earPful Hele< tion and eulling he illC'l'l'a'->ed t1H' a\l'rage hutter 
proclnc-t of his 50 l'O\\'S fro1n 1:J0 pounds for th<> ye,1r 185~ to ':2~5 
pound-; in 1 u'3; for se,·011 }l'fi1''-l tl1e a,er,tgl' ntilk yield ,Yas -l.710 
pon11<l'-i per <:o,,. 1\ honl l~H5, "hen gocHl c•o"·s "old for ,'-1:0 or le<.,s an 
en1<'t·pri-..;ing <lan·) 11uu1 in :Xe\\ I~ng-land aclYerti:::.<>d "·i<lely that 11e 
v,onltl pa) ~100 for a11~ co" \\hieh \\Ould )it>1d 3 l pound'"> of 1nill'- a 
day on hi~ far1n fo1· t" o or t hrt'e eon::s<'cuti, e days. :?\ot an anin1al 

• • 
\Ya-; oiTer<.'cl nn<ln1· ihPse c1 01Hlitions. 'l'hc gooc.1 <lnir} eO\\ has no"· 
l><'l'll i-;o long ln•pd to a spP<•ial purpo"P that in-.;teac.l of t h0 forllll'l' 1 ort 
1nilki11!; period, ahnost lin1it0d to th<' pa::::;turc sea .... on, it) iel<.1-; a eon1-
parati, cl.) even flo\\ of 1nil1, dl11·ing ten or ele, en 1nontlu•, iu c, c1·y 
t,vt•l, e, auc.l if desirc-<1 11t<' 11e1·cl prolluee" as 111nch in \Yintcr n::-, in 
1--u1n111er. .,\ c·o\Y thn1 doe.., not a, Prag<' I> or, quart-.; of 1nil1, pe1 c1·1y t 

for three hnnclrPd <lays, ht-ing- !,00) to -1-,500 pounds a year, is not 
con':iidered profitable. 'rh<'l'<' are 1nany herd--; haYing au a,-e1•,tgt~ 
yearly pro<lu<:l or 5,000 po11ntls per c•o\\, nn<l ~inglc nni111als arc nu1nt'l'

ons \\hich giYe t0u or t\\<.>l,e tinus their O\\ll ,,<'igl1t in n1ilk during 
a,.) ear. ().unlit..) has also hcP11 so i1npro\'('<l that the 1nilk. of nu1Hy a 
ro" ,yill 111nke as 1nul'lt hnlt<'r inn \\<'Pk as cli<.l th<tt of three or four 
a, era<r0 eo\\ s of t l1e 1ni<l-e<>nt nrr \\'hol<> herds n, crnu-c 300 to :350 0 • ~ 

pounds of butl<'l" a ,\ ear, oeeasionall,'t 1norc, and antl1<•ntiented rPe-
orcls of co,YH gi, ing ~ pounds a clay arP \ <'l',\. nnn1t'l'OllfL l{iyal~ to the 
()akes <:o,v inn.) 11O,v be found freqtH'ntly, often seYcral in one bo, ine 
f,1,n1ily, th<' dairy n1crit, 11utintai1u•cl nn<l 1rans1ni1tt'd 1>,'t judh.•ion~ 
brPeding; a11tl although ani111;1,ls o[ such l''-rellt•nce nr<' none too <•0111-

mon, t11<.'Y no long('t' oxeitc asionislunent 01· inereclulit). ( l>l. XIX ) 
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FtG. 1.-" T HE OAKES COW." 

FIG. 2.-DAIRY BULL, MODERN TYPE. GUERNSEY. 

F IG. 3.-DAIRY Cow, MODERN TYPE. JERSEY 
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DAIRYING DURIXC} TlIE ( LOSING DECADES OF THE CENTURY. 

rr11e deve1op1nent of (lail'ying in the l Tnitecl States cl nring the clos
ing decades of t h e nineteentl1 ccn tl1ry l1as been 11ninterruptecl a11d 
1nark.ecl l)y cYcnts of the greatest con~equenco i11 its entire history. 
Tl1e i1nportance of t"'O inven tions <ll11·ing t}1is period can not be OYer

C'sti1nated. 
1IECHA~ICAL SEPARATION OF CREA~:£ FRO:\[ :\JILK. 

rrhc first is tl1e applicatjon of centrifugal force to the separation of 
erean1 fron1 n1i1k. rl,his is basecl upo11 t11e fac:t tl1at the specific gra,~ity 

of 1nilk ser11111, or skiln 1nil1c, is greater tha11 t11at of tl1c fatt.r portion, or 
crE'a1n. The dairy centrifuge, or crean1 separator (fig. lG), enables the 
crea1ning or "ski u11ning" to be done im1ncdia te ly after 1nilking, prefer-

FEE.DA Pl PE. 
- . ~-~----:-~---===--~~ -

Fro. 16.-Centrifugal cream separator (in operation). 

ably ,vhile the milk has itR natural ,va1·1ntl1. rr11e Cl'ea.111 can be el111rnecl 
at once, ,,11ile s,,·eet, b11t tl1e better and usual practice is to cool thor
oug11ly and the11 slo,vly cure, or "ripe11, ., i L for cl1nrning. rrhe crea1n 
ca11 l)c l1cl<l at n. con1paratiYely l1igl1 tcn1pc1aturc, a,·oiding the n eces
sity of n1ucl1 iC'e or cold ,Yater. 'l'he sk.i1n 1nilk. is aYailable for use 

• 
,,hilc still \Y}1rn1 , ql1ite s,Ycct, and iu its 1)cst conclilio11 Ior fce<1ing to 
young anirnal'5. 1'his 1necl1ani<:al 1nethod ii-, 1norc <.'fficienL than t11e 
old gravity systen1, secl1ring 1norc Ih'rf PcL separation and preventing 
loss oE fat in tl1e ski1n millc. It also lal'gely reduces the dairy labor. 
r.rhe 11a11clling and care of Ll1c n1illc n1ay be thus \\·holly rernoved from 
the duties of the l1ousehold. Separators arc 1nacle of sizes and patterns 
suited to farn1 lu:.e, an<l. to be operated by l1a11d or po,ver-a dog or a 
sheep, a bull or a horse, ,vater~ elect1·icity, or stea111. 'rhc foregoing 
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condition~ a11plr " ·hen tl1e separatio11 is done on the farn1 "·here the 
1nilk: is prot1ueec1. In erea1ner:)r l)ractice the 111ilk is Uf,ually aired 

• 

and eooled on the patron~' fa.rn1s and haulecl once a <lay to tho fac-
~ 

tory; there it is ,Yarn1ed to facilitate the ,vork, passrd througl1 the 
separator, and the skitn n1ilk: 1nay l)e at once hauled 1)ack: to the 
f ,1rn1s. ..,\ crea1nery uses one or 1nore i:-e1)arators of large capaeit)r, 
operat<"'<l by po,Yer. I'l1is practice involYcs the double l1aul and an 
apparent ,Yaste of thC' farn1er's tiine and la1)or .... \.. 1no,·e111ent to"·ard 
econon1}· in this r espect is tho establishment of "sk:iinming :-.tations" 
at co11YC'nir11t })Oints, equipped ,vith one or 1nore po,Ycr 1-;eparators; to 
these the n1ilk i:-; taken for separatio11 fro1n tl1e far1ns i11 the ,ici11ity, 

-- -=- 0 

F1G . 1;. Babcock tester (cheap forn1, with
out bottles). 

and f ron1 111050 stations the cream 
is carried to tl1e central factor}· fur 
<:urino· and cl1nrnino-. 

~ t""I 

J~e<,itles its eco1101ny and its effect 
• 

upo11 labo1·, the 1nechanieal crea1n 
~eparator al1no"t cli1ninatcs the fac
tor of c1ilnate in a large part of 
dairy n1anage1nent, an<l altogetl1er 
has ,Yorl{Pcl n. reYolution in the 
ind nstry. rrhc ccn irifugc i::; r-,till a 
mar,Tcl to those ,Yl10 see it ,Yorking 
for tl1e first t i1ne. rrhe ,,·11olc 1nilk, 

naturally "·arn1 or ,varn1ed artifi
ciall3T, flo,vs into a strong steel l)<n,l 
11elcl in a11 iron fran1e; the bo,vl re
yol,·es at rates Yary·ing fro1n 1.,500 
to 25,000 tin1es per 1ninute, ancl 

fro111 t,vo projecting tnbcs the crcan1 and slrin1 n1ilk: separatelJ flo,v 
in continuous strc,un<;. 'l'he n1achines can be regulated to procluee 
crea1n of any desired quality or thick:nc s. rrhesc separators of dif
f0rcn1 sizes 'lrc capable of thus sk:i1nn1ing or separating (1norc prop
erly, crca1ning) from 15 to 500 gallons of n1ilk per hour. ..1\. n1achine 
of standard factory size 11as a speed of G,000 to 7,000 re-volnt ions a 
1ninui<' a11cl a eapacity for crea1ni11g 250 gallo11s of 111ilk: au hour. 

'fhc ,vorld is indebted to :B:uropo for tl1is inYcntion, al lea t as a 
dairy appliance. It is the only instance i11 ,vhic11 dairy in, Pntion 
abroad hn.s been nolabl:r in advance of the lTnited , tates. Yet, in,·C's
tigations " ·ere in progress conte1npora11cously in this country along 
the sa1ne line, and 1na11y of the 1natcrial itnpr0Yc1nent i11 the c1·c,11n 
separator a11d several novel patterns 11avc since been invented h<"re. 
1'hc n1achine has been va tly· irnprovccl during its t,Ycnty years of 
exi:-;tcn ce. .t\t first tl1e bo,v-1 ,Yas filled wit 11 a "charge'' of 1nilk:, the 
separatio11 effected, the n1achine , toppecl, its co1npart1nenls e1uptied 
of n1ilk: and cream, then refilled an<l started again. The continuou:--ly 
acti11g n1acl1ine ,vas soon in,,entcd, 110,YeYer, a11d is 110" u11i,·er~al. 

• 
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) l osl of the po,Yer 1nachi11e~s are c:,till operated 1)y pulley, bE:lti11g, and. 
inter1nediale (as s110"·11 i11 fig. lG), but in the latest patterns stea1n is 
applie<l <lirectly to a turbine ,Yl1eel i11 tl10 base of i.l1c standard. 'rhe 
first centrifngal separ ators \Yero pat i11to practical 11se in this conn1ry 
antl (}rcat Dritai11 in the year 1879. 011 the continent of Europe tltey 
\\"Pre used a little earlier. 'l"he cc11tury closes ,vith n1ore than -!0,000 
of these n1achin<'S in operation in t11e U nite<l States. 

FAT TEST FOR )IlLK. 

'!'he seconcl great dairy i11yentio11 of the period is t11e popular fat 
te~t for 1nilk, being a q11ick and easy· sub titute for ehcn1ical analysis. 
'l'hi~ i-, one of tl1e p11blic benefactions of the agricult11ral ex.periJnen t 
stH.tion:::i. 111 seYeral States these stations ha.Ye done n1ucl1 crc<litable 

7©) 

<IN S.Jle l,. 
FtG. lS.-EA.rly and cheap form of Babcock tester. 

\York: in dairy inYestigation, and fro1n then1 haYe co1ne seYeral cle-ver 
111Ptl10<1s for testing the fat content of 1nilk. The one ,Yhiel1 has 1>ecn 
g<>ne1·ally approYec1 a11d adopted in this ancl ot11er lands i-; nan1ecl for 
its originator, Dr. S. nI. Babcocl{, chen1ist an<.1 dairy inYestigator, 
1lrst of tJ1e Xc,v York. experi1ncnt station at GeneYa an<l sinee of the 
"\\Tiseonsi11 experi1nent station. (See figs. 17 to ~1.) 1"'his test coin bine 
the principle of centrif11gal force ,Yit11 silnple eheinical action. 'l'he 
ni.tchi11_e on the Babcock: l)la11 l1as 1Jee11 1nade i11 a great yariety of pat
te--ns, si1nple arid incxpcnsi,·c for 1101110 use and n1ore elahorat0 and 
fsUh<:,tantial for factories. B}' tbese 1nac11ines fron1 1 ,Yo to forty san1ples 
n1ay 1Jc te'-teJ at 011ce in a fe,v 1noments, and 1)y the t1se of 1Jottles sr,e
cially proviclrd the percP11tage of fat 1nay 1)c detcrn1i11ed in san1ples of 
1nilk, crea1n, skin1 n1ilk, or 1JuttPrmilk. Of course, the glass"·arc appur
tenances of ibese testers must be mathematically accurate. Besides 
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tht' 1nct<·hinl' a11<l it--. iit1 in 6..,, th<' only snppli<'-., UP<·<lecl are sulphuric 
a t'i<l of ::,tauc1ard strength ancl \\'arn1 \\ate1· . .. \n y pPrson of intPlli
gPn<'l' <'Hll "i<>on learll to 1nakP <>l'<linary te-,t-., \\ ith lhi-., ai,plianl·P, out 
care ;u1<l skill arP JH eessa1·y to ab~c,lutel) eorrcct result..,. · 

.-
1 ~ 

- ~ :_ 
------~--~ .... -~========~~ ~~ ~ ~ _- ~-VE:~ :.-=--~ -- ---- -- -- t -
-- ~ ----
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--==-= 
F IG l!l , Hand B,i >co ·k teste r , w ith strong dru1n. 

'1'111" fal tc•-,t of 1nilk: has \\ i<1c appli<'ation, ,uHl it n1ay fa1rl) l>e 
qnestione<l ,,hethl'l' it is :-;P<·oucl to thP c1·ca1n spparator in acl,·a1H· ug
thl· <'<·ono1n1es of cliti1·) ing-. 'l'hc' p <'J c<'ntage of iat being aecep c<l as 
th<> 1n<•asn1'"' of, altl<' fo1· niiik for lll',ll'ly al l purposC''i, the I~ahc·ock 

---

--- - - - - - --

FJ< ,. :.O. Iln1ul Bnlwo< k t este :·, with va riety of glnsswa ro. 

tp:-;( 111a, l'l ' th<' has is for n1nni<·ipal 1nilk inspl'<'tion, for fixing· the 
• 

p1·ic•p or 111ilk clPli,·t'r<•d 1<> eit) <!Paler::;, to ehc0:--0 faetoriPs, l'rca1nerit'8, 
ancl c·o1Hl<'ll~<'ri<'", ancl for c•o1n1nc>r<>inl i-.Pttlp1nC'nts b<'1 ,,c·<' ll patron:-, in 
coopcrati, c dair) in~· of any kin<l. l ~y thi:-; tl•st nlso th<' dairy farn1er 
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111a,y pt·ov<' the quality of 1nilk. fron1 his <.liffercnt r·o,vs an<.l (,vith 
quantity of 1nilk yi<:ld reeor<.led) 1nay fix. their 1·espectivc ,·alue as 
dairy ani1nals. (\>,vs are HO\\' frpqncntly bottg11t and old t1pon the 
ba~i!::> of the 1nill~ !-.Cale a,11<1 the Babeock test . \Vitl1 perfect appa
ratus in eo1npcte11t hnn<ls the accuraey of the test is beyond question, 
and il i'-> of the highest scientific , ·alue and practical 11se. It should 
ho noted tl1at although ~learly patentable, th11s offering to t]1(' pat
entee an in<.1epc11dcnt. incon1e through a v01·y b1nall royally, tl1i priee
less iuvontio11 and boon to dairying ,vas freely give11 to the publie l>,y 
l)r. l~abcoc·k:. l~0cognition of this public service has take11 the for1n 
of a n1cclal vole<1 by the legislature of "\\.,..isconsin , an<l a ha11<lso1ne 
tc:-;ti1nonial ha'-> l>cen sPut by the spon taneous action of appreciatiYe 
<•rpa,1ncry1nen in dit::>tant iS c,v Zealand. 

0 

~~~~ ~ 'L;'F ~~ 
~ 11/J I 
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w SC.MOLL Oct. 

F1u. ~I Baiico<>k te,;t0 r for u-;e hr direC't steam power, or" turlnne tester ·• 

DA.IRYING A.T TqE PRESENT TI:\-IE. 

rrhc aclvC'nt of the t,Ycntieth century ,Yill find the dairy in<lnstry 
of t11P United States establisl1ecl upon a plane far above the crude an<.l 
variab1e dornestic art of three or four generations ago. 'fhe 111ilch 
e,,,y itself, upon "-hic11 the ,v1101e b11sincss rests, is al1nost as 1nuel1 a 
n1ac-hine as a natural produc·t, and, as already sho,Yn, a very different 
c·r<,alure from the average anilual of t11e olden ti1ne. Instead of a fe"r 
hon1ely and incon\·enient i1nplcn1ents for use in t11e laborious duties 
of the dairy, perfected appliance , slcillfully cle,•if->cd to acco1nplisl1 
tl1eir object and lighten labor, are provided all along the ,,·ay. J_;ong 
ro,vs of shining tin pans no longer adorn rural dooryards. 'l~he fac
to1y ~yste1n of <'oop&·atiYe or concentrated 1nau ufacture l1as so fa.r 
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taken 111<' plaee of honH• dairying that in enlir<' Stat<·s th<> ehe<·s<> Yat 
01· press is as rat<' as t ii<' ha11,lloo1u, atl<l i11 111any c·o1111t i<'" it is as haru 
to (ind H J'al'nl l'ht11·n as a spinning \Yhcc-l. 

Il er<· i-.; an PXHlll}llcof the raclic·al ch,111gc \\·rontd1t in <lail'y pra<'ti<·<•s: 
.1 Tort hC'l'll \ p1•111ont has long l><,-<'Il a J'<'~i(ln nf lar~e hut tc•1· prodt1<·tion. 
St .\!halls is the• l,u:-:;in<• s <'Pnter of l•'rallklin C'ouuty. J>u1·i11g- the 
n1i1hllc of th~ <'<'lllllt'Y th<• c•oun11·,,-111a<lc huttc•r fro111 11lil<"i a1·ou1Hl 

• • 
CHlllC t<) this lllHl'k,•t every 'flll'S<1a~·. 'rhc H\"l'l'Hf!.1' \\"Cl'kl) ,upply \\"a· 
30 to !O to11 . . 'l'his 1Htl1et· \YHS Ycry Yaried iu <1uality, \\a~ ~a1npl<'<l 
a11<l <'lassific•<l \\ith 1nu,·h lahor an<l cxp<•n~e. plaee<l in thrl"c gradt·s, 
a11cl fo1·\\·n1·<l<'<l t,> th(' l~o..,Lon 111,u·ktlt, ~00 utile:, di!'>tnut. l>uring 
t \\ l'llt~r- fi, (' Yl':tJ'S (•ll(ling 111 ] s7:1, SOllH.' u3,000,000 pounds, YalnP<l at 
.;~0,000,000, pas8ecl through t hi::- little to,Yn. ..\ll of thi::; " ·a~clai I')" l>nt lc:'r 
111aclc upon 011<' or t" o t11ousa1Hl dilT('l'<'llt far111 , in as 1na11y <·hnrns. In 
IS 'O th<' fir.s t c•rP:tllH'I ') ' \Yas l,uill in this eonuty; ten ) ' L'a1·s later tl1t•rc 
\\C' l'1' fif'tc•e11. .. •u\\, a <'l'{':tllH'l'Y e,n111nu1y l.ieatccl nt ~t. ..c\lbans has 
fif'tr-od<l ski111111ii1g-01•:,,ppa1,1ti11gstntio11:,,distrihnle<l through thi:::-an<l 
n<l.ioi11i11g-<·ou11tic':-;. ( I>!\.\.) 'l'o1hosl'isc·n1·rie<lthl•1nilkfro111111urc 
than :30, 00D c·o\\·s. l•,a 1·111<'1 s h,t, 111g l10111e sepa l'a tors n1ny llc•li, 1..•r c·1·ea111 
\\hi,·h, l>Ping i11sp<•l'll'd a111l 1<'~te<l, l"- a(•<'Pplt' d a11<l l'l'<'dilttl al 1.., 

ac·tnal l>utte.•1· Ynlue,.itts l as othPrr·t\\ 111atP.rial i:--snlcl to 11tillsnn<l fne
to1·i1..>s. 'I'he ~t'pa1·at<'<l cre,un is c·,H1, c•yc<l h)· rail and "a!.?,·on-l,1ru-ely· 
th<' for111<'r - to the· eentrnl faetory. 'l 'h<·l'<', in 011P roo1n, fl'on1 10 to 1~ 
I Oll!S of l>u t I <'l' a I'<' 111,HIP P\'<'l'Y \\·orki11g--cla \. .. \ ....,j 111,!;l<' eh urn: ng plaec 
for a "hol<' c•ou11I)' ! -' \11 of this hut tel' 1s of ::,Ltndnrtl quallt). "ext1·a 

<·1·ea111<•r), and i:,; ~old ult its r<'pulntion, upon orders front llill'c•l'('Bt 
point~ 1·c·c·<'i\·pd in a<l,•anec of it:,; 111a11nfaet lll'l'. 'I'ht• prit•e:"' is l'{•la
ti, t 1)' higher than !ht• a,•prag<' for the prodtH_:t of the s,tllh' far1ns fifty 
)<'HIS ago. 'l'his is 111ainly IH' l'lltl!:->l' or ht'llel' H\l'ragc quality a11tl 
g1 Pater unifor1uity t \\·o ii11porta11l a<l, a1ttag<'...., ofthl'<·reatnl'l')' ~) t:-l<'lll. 

)1Ll'Il 0 1> 0 1•' )11 L KIX l1 l Xl l l.\:S Ol.D. 

I n on<' resp<'<·t cl,ti1·) labor is th<' i-;a111<' a-.; a h1111dl'{' <l ) c,u·s ngo. 
( o\\-; still ha\l' to he nlilkt>cl b) ha1Hl. 1\lthoui.,?,·h nn111crous ,tllPtnpt.;; 
hn, <' hl'<'ll 1na<1e, nn<l patPnt aftp1• palt'lll hns hL'l'll i!SSllP<L nonH•ehanienl 
eontl'i,nnc·c> has )<'l been n pl'aeth·al snct·c•ss as 'l substitute for the 
l1u11ntn ha1Hl in 11tilki11g-. 'l'h,,1·pfor<', 1 \\' il'f' a lln), l'YC'ry <.lay iu the 
) 1•,11·, the d,tii·y l'lnYs 111u:-;t l>l' 111ilkP<l l>~· 111·1nnal 1,thor. 'l'hi-; is one 

or the Ill.till itPlllH or labor in dairying, :l ..... \\Pll H ~ :l 1110:-;t tl<·ht·ate .111<.l 

i111por1ant clut). 1\llo\\i11g lOt·o"·:,; P<'I' hon1·ton 111ilkPr,\\hieh llH':1us 
li\C'l) \\Ol'k, ii l'<'<illil'PH th<• ('01\litlllO\IS MC'l'\ il'l' or :111 arlll)' of' :iun,ooo 
n1Pn, \\01·ki11g· tc'n 01· t\\<'l\l' hon1:-; a tla) throughout the• )<',tr, to 111ilk 

th<· <'0\\8 l"<'pl iu the Cnilctl Staie:s. 

I 
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FIG. 1.- SKIMMING STATION OF A VERMONT C REAMERY. 
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FIG. 2.-FRANKLIN C OUNTY CREAMERY , ST. ALBANS, VT. 
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F IG 1.-EXHIBIT OF F OREIGN B UTTERS BY THE UNITED STATES D EPARTMENT OF 

A GRICULTURE, 1899. 
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FIG 2.-NATIONAL CREAMERY B UTTER M AKERS' ANNUAL C OMPETITION, Sioux FALLS, 

S . D AK., JANUARY, 1899. 
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FIG 1.-IOWA DAIRY SCHOOL AND COLLEGE CREAMERY AT AMES. 

F1G. 2 -WISCONSIN DAIRY SCHOOL AT MADISON-MILK TESTING. 
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ORC.AXIZ.\TIO~ OF THE v.\IRY lXDf'STRY. 

'fitt' ind nstry is becon1ing t11oroughly orga11izcd. Beside~ loc·al 
cluh:s, societic~, a11d 1111ions, there arc dairy associations in thirty 
"t,ttec;;, n1ost of then1 incor1)orated, and recei,·ir1g financial aid nn<1er 
~tate la"·s. rl,heproceedi11gsof the annual con,·entions arc, in sevc1·al 
inst,ln,·cs, reporte(l and publishe<.1 at l)nblic ex1)ensc. In son1c States 
the ln1t ter 111ak:crs and cl1eese 1nakers are separately organized; i11 
-, JIH<' ~tates crca1ncry 111<.-'n a11<.l dairy farn1ers 11old scpara,te 1nectings. 
J.,ar2,·e cou1petiti,·c exhibits of clairy proc111cts are also held., an<.l l'l. 
XXI sho,Ys tl1c an11ual exhibit for 18D9 of tl1c Kational Crea1nery 
11ntt0r )lakrr. at Sio11x .r"'alls, S. Dak., incl11<ling tl1e cxhibiL of for
, .. i~11 b11ttcr.s by t11e Departn1eut of Agric11ltt1re. Eigl1tee11 States pro
' itle 1).Y la,v for officials k:nown as <lairy co1111nissioners or foo<.l and 
dairy eo1nu1issio11ers. T11ese officer::; have a 11ational as5ociation, aud 
t11ere arc al~o t,vo national org-anizations of dairyn1cn. ..A .. t ~cYeral 
larg;e cities and centers of r.rti,·it)' in the co1111nerce of the dairy there 
are r-;pecial l)oards of trade. rI'he Departrnent of Agriculture has a 
Dn1ry l)i,·isio11, ,, hose l)urpose is to lceep infor1ne<l npo11 and. to l)l'0-
1note the dairy intt>rests of the conntTy at large. Dairy schools are 
1nai11 laine<.1 in a 11u1nl>er of ""tatc~, offering special courses of })ra<"tical 
au<l sciPutific instr11ction in all branches of the l>t1sines:-;. (I>I. XXII.) 
rrhc>se sehools and tl1e agricultt1ral experi1neut stations, " ·itl1 \Ylticl1 
111ost of the (lairy 5Cltools arc connected, arc doing 1nnch original 
rcsea1·eh, and consta11tly adding to tl1e store of t1seful i11forn1at:on as 
to t 111.· appli<"atio11 of 1noderu science to tl1is ind ustr.r. Graduates 
fro1n the :sr•hools are scattcreu all oYer the cou11tr)T as 1na11agers of 
dairy farnu; anu suverintende11ts of crean1erie~ and cheese factoriPs, 
and are <'011tributi.ng to the general in11)r0Yen1ent in dairy 1H<.•thods 
and rest1lts. \\ ... eelzly and montl1ly journals in tl1e interest of dairy 
pro<.luction and. trade are l)nblished in Yarious parts of t11e count1'.'T, 
and during tl1e last tlccade or t,Yo ::t nun1bcr of note\,·orth.Y l>ool~ on 
cli1fPrent aspects of dairying lu.tYe been published, so that the student 
of this sl1l.>ject 1nay fill a good-size<l case "ith sub~tantial Yolun1es, 
tecl1nical and practical i11 character. 

:\IILK PROD~CTIOX. 

'l'he bu~i11ess of produciug n1ilk for to,Yn and city supply, ,\·ith the 
acc<H11pa11ying age11cies for ti·ansportation and distribution, has gro,Yn 
to iln1nense proportions. In many places tl1c 1uilk trade is regulate<l 
and su~r,Tised by excellent mu11icipal orcli11nnces, wl1ich have clone 
n1uc11 to pi event adulteration and irnprove tlle a·verage quality of the 
~upply. Full as 111uc11, ho"·eyer, is l)eing clone by private e11terprise, 
through large 111i1k: companies, \.,ell orga11ized and eq11ippe<l, and estab
lisltn1c11ts ,vhic11 111ake a specialty of serving n1ilk an<l crearn of fixe<l 
quality and exeeptional purity. 'fhcse efforts to furnisl1 "certified,, 
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and '' guarante<·<l '' u1ilk an<l gen0ral eo1npPtition for the hest class of 
trade arc doing- n1O1·e to rai"ie th0 st,ln<la1·d of qna]ity an<l in1pro,·e 
the :--f'r\ i<.'e than all thP lc•gal 111Pasures. 'fh<' bnil<1ings and equip
n1en t of ROlltC of the~<' 1no<lcrn dairies a1·0 <1 ui t P l>eJ oncl prec-edc•n t. 
rl'his bl'aneh of dairying is advancing faf-t, an<l upon th(, substantial 
basiH of c·nr0, c·lPanlinPss, an<l better :-,anitary c·o11<litions. (Pls. 
XXIII ancl X~rl\ .) 

CHEESE :\I \Kl~G. 

( 'hcese n1aking ha:; bet>n t 1·ausfe1TP<l bodily frotn the r<>al111 of <lo1nes
ti<' arts to that of 111anufaet nre . I◄'ar1n-nuulc chc>PSP~ are J1ar<l to uncl 
an)" h ere•; thP)' arc used onl) loeally, ancl 1nakr no i1npre<:;..,iou npuu 
the 1narkets. In thr 1ni<ldle cf the century about 100,000.000 ponnds 
of <'hcesc "a:-; nuule) earl) in the UHite<l ~tates, and all of it in fa1·1n 
dairi<'s . J\t the <.'lo:-o of' th(' <'en1 nry the a1111ual p1·otluctiou or the 
count1·} "ill be about ;J00,000,000 pou1Hl!--, and f)(j or !J, per cent of this 
,, ill he n1a<lc in facto1·ics. Of th<' <' estahlishnH•11ts, there arc 110arly 
3,000, hut they Yary greatl.v in capal'ity, and 1nany are very .::n1all. 

re"· York and "\\riseon~in <'H<·h has a tho11-;•1n<L 'l'he forint·r ~tale 
1nakes nearlt (\\ice a-, 111ueh ehl•e (' as the latter and thet\\oto(l'c.:thcr "-1 ) ~ 

produce thrcr-fourth:s of the entire output of the countr~·. rrhe other 
chcc::sc-111aking i--;tate!->, in the or<ler or quantity proclnc·e<l, arc ()hio, 
lllinoic, ~Iichignn, nn<l 1)01111~) I, ania; hnt the~c arc all c·o1uparatively 
unilnportant. .i\ ehange oh~Pl'\ c<l a:-- taki11g plaec in the factor) ") :-.,
tc111 is that of bringing a 11n1nl>e1· of f,t<·tori<•s pre, ionsl~ indepc•ncl<•nt 

int o a" ton1uina1ion '' or nndcl' the sa1nc 1nanagen1<•11t. 'rhh, 1<'1td:s to 
i1nprovc the quality ancl SP<•u1·e greater uniforniity in tht• pro<ln('t, autl 
ofLen rc<luc:cs (•osL of 1nanufaetnrP, all b0ing d(•cid<'d ad,·n.ntage:s. 
:\lore than uiu<'-len1lts of all \·hec>,e 111ct<.le is of the fa n1iliar st,tudar<l 
,·ariety, c·opie<l aftPr thP l◄: nglish l'hPd<lar, but ll<'\\ ki11<l..., and itnita
tion'-1 of fol'eign ,nricti<'::; a1·c ine1·cas111g·. 'l'he <'hl'<'SC' 1nad0 in the 
couutt·.), \\ith the s1nall i111portatio11s ad<lt•d, gi,es a :,eal'ly allo,vanco 
of lei-.:-; than t pound:, to e, e1·y lH·1·so11; l>nL as 3n,000,00,) to .i0,000,000 
1,onncls arr still annually <'\.portl'd, thl' per capita eo11-.;u111ption of 
ch<'ose in the l T11it<•<l Stat< s clops 1101 <'\'.<'< ~'ll ;JJ pounds pc•t· nnnnn1. 
'l~his is a \t•t·y lo" rat<', n1nch l<':ss than in 1110:-,t 1➔:uropean <.'onntrics. 

(ir<al as thC' g1·0\\th of the nsso<•iail'd syi-.tc•1n of hntter 1naking has 
been ancl fast as c·1·<•an1cl'il's hnYc 1nnltipli{'cl, C"'-lH'<·iallj in the 11e,vcr 
and gt'o" ing ngr:c•nltnral btate::;, snc•lt as .l\Iinnes1>ta, Nebra~l~a, I(an
sas, South l)akota, aud ,,r~ushington, therP is btill 1n1H.•h 1nor0 l>ultcr 
ma<le on far1ns in th<' l rnite<l States than in crca1ncril'S. ( 1rcan1er.}7 

l)ut t C'l' cont rol:-; all the larg0 n1al'kets, the dairy 1n·otln<.'t::i ui.14,.i11g con1-
1>arat i, Ply litLlc i1nprc:Hsio11 011 lhe tradt'; but hunH' eonsn1nption and 
the suppl} of s 1nall c·nstonH•rs a1l(l local rnarkpts 111ak<' an inunC'nse 
a ggregate, being full) t"o-thir<ls of all. ICsti1natiug tho annual 

I 
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F IG 1.-D AIRY B AR N FOR 250 Cows IN N EW JERSEY. 
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F IG. 2.- MILKERS READY FOR W ORK AT LARGE D A IRY F ARM IN N EW JERSEY. 
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FIG. 1. COOLING AND BOTTLING ROOM ON A D AIRY FARM IN PENNSYLVANIA 
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F IG. 2 .-BOTTLI NG R OOM ON A O AIRY F ARM IN N EW Y ORK. 
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butter product of tl1e co1tntry at 1,400,000,000 pounds, 1wt n1uch oYer 
400,000,000 of t11is is 1na<le in the 7,500 or 8,000 crean1eriPs 110,Y in 
operation. Io,Ya is the gl'catest b11tter-procl11cing State antl t11e 011c 
in ,vhich t11e greater 11roportion is n1ade on tl1e factor.)7 pla11. rrl1is 

tate 11as 780 creameries, only t\\·o counties being \\·ithout tl1cn1; about, 
t"·o-fift11s are coopPratiYe. In tl1ec;;e crean1cries aho11t 88,000,000 J)Ouuds 
of butter are }·early· 111ad.c from 62--1-,000 co,vs. I t is e8lin1atecl tha1, in 
the same t,ate 50,000,000 po11nds of butter in addition are 1na,le in 
far1n dairies. The total l)11tter product of this State is therefore one
tenth of all 1nadc in tl1e Union. I o"·,1, sends o,·er 80,000,000 pounlls 
of b11tter eYery year i11to ot11cr State . To"· l~ork is 11ext in i1npor
tancc as a b11tter-mak:ing State, an<l the11 come, in ordc•r, Pen11syl,·a11ia, 
I llinois, \\7 isconsin, iii11nesota, Ohio, and l{ansas. Yet, all of t11ese 
combi11ed make b11t little 1nore tl1an one-11alf of t11c annual b11ttcr crop 
of the Unite<l States, ancl in no one of tl1em except Io"·a is ]1alf of the 
butter prod11cecl made in creameries. The aYerage quality of l)utter 
in 1\.merica ]1as materially improYed since the introduction of tl1e 
creamery systen1 and the use of 1nodern appliances, ancl the ayerage 
continues to iinproYc. X e,Tcrtl1eless, a ,Tast quantity of poor b11tter is 
n1ac1e--e11ongl1 to 1nake a large and profita,ble business in collecting it 
at country ~tores at grease prices or a little better and rendering or 
re-no\ ating it by pate11t processes. 1'l1is reno,Tated butter has been 
frauc1ulent1) sold to a consiclera.ble extent as the teue crea1nerr article, 
of ,vhicl1 it is n. fair in1itation \vl1ile fresh, and seYeral States l1a,Te 
recently n1a<l0 la" s to identify t11c product a11d pre,Te11t buyeTs from 
being decPiYed. No butter is imported into this country, and Lhe 
q11antit.r exported i~ as yet insignificant, although there is beginning 
to be a foreign clema11c.l for A1nerican butter. ,.rl1e l1ome consun1ption 
n1ust accordingly be at the :rearly rate of 20 pounds to tl1e person, or 
about 100 pounds annuall3T to the fan1ily of aYerage size. If approxi
mately correct, this s11ows An1ericans to be the greatest butter-eatiug 

people in the ,Yorld. 
1---11e people of this co1tntry also consu1ne n1illions of pounds every 

year of butter substitutes ancl imitations, s11ch :is oleo1nargarine and 
butlerine. :!\lost of tl1is is belicYed to l>e butter by tl1ose "·ho n~e it, 
and tl1e State dairy comn1issio11ers 111entioned are largely occupied in 
tl1e execution of la,vs inte11decl to protect consu1ners fro1n tl1ese butter 

frauds. 
13Y·PRODGCTS OF DAlRYL',G. 

,,~ithin recent years t11ere has been great development in the eco
nomical uses of the by-products of dairying. Ten years ago i.here 
were enormous c1uantities of skim milk and buttermilk fro1n the 
crea1neries and of whey feom cheese factories, which ,vere absolutely 
wasted. At farm dairies these by-products are generally used to 
advantage in feeding a11ima1s, but at tl1e factories, especially at 
the seasons of greatest milk supply, tl1is most desirable rnet11oc.l of 

1 A 99--26 
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utilizatio11 is largely· ilnpractica l)le. In 1nan:y !)laces ne,v 1)ranches 
l1a,Te lately 1)een added to the industry, ,vl1ich make sngar of milk 
and so1ne otl1er co1n1nercial products from ,vhey, and 11tilize skim milk 
in Yarions "Ta:ys. 1'hc albun1en of the latter is extracted for use with 
food l)roc1ucts ancl i11 the arts. Tl1e casein is desiccated and prepared 
as a b,tlring suppl:r and substit11te £or eggs, as the basis of an enamel 
pai11t, as a substit11te for gl11e-in pa1)er sizing, and it is also solidified 
so as to mak:e excelle11t b11tlo11s, combs, br11sl1 backs, handles, elec
trical insulators, anc1 si111ilar articles. 

XIDIBER OF CO"\YS AND QUANTITY AXD Y ALliE OF DaIRY PRODUCTS. 

'l'he co"·s i11 the United States ,,Tere not co11nted 11ntil 184:0, but 
haYe been since e1111meratecl for eyery decennial cens11s. I t bas 
r eq11ired fro1n 28 to 27 cows to c·very 100 of the population to k eep the 
cou11tr)· supplied ,yitl1 111ilk, b11tter, and. cheese, and prO\'ide for the 
export of dairJr products. 'l'hc export trade l1as .flt1ctt1ated much, 
bt1t has never e:x.ceede~.l tl1e l)rocluce of .::;00,000 co,,s. "\"\rith the clos
ing years of tl1e centur_y it is esti111n.tecl tl1at there is one n1ilch co,v in 
tl1e l;11itecl States for every fot1r persous. 1'11is 1nakes the total num
ber of co,Ys a1)out 17,500,000. 1~hey are unevenly clistribntecl over 
tl1e co11ntry, being largel.r co11centratl..'cl i11 tl1e great clairy States. 
Tl1ns, Io,va leads ,Yith 1,500,000 co,Ys, follo,Ycd by New York with 
aln10:::;t as 1na11y; then I llinois an<.1 Penns) lYania, with about 1,000,000 
each. Tl1e States l1aving over 500,000 each are "\"\Tisconsin, Ohio, 
Kansas, 1)l ic;so11ri, l\I innesota, N elJraska, and India11a. Texas is 
credited ,Yith 700,000 co,vs, but ,·el',Y few of the1n are <.lairy animals. 
I n the ::.\litldle and Easter11 State-, the 1nilk: product goes ,Tery largely 
to tl1c supply of tl1e nnn1ero11s large to,~·11~ and cities. I11 the Cen
tral "\,\'"est a11cl Nortl1,Ye~t butter is tl1c principal dairy product. The 
foll0,Yiug table gives approxiu1ately an exhibit of the quantity a11d 
, ·alue of tl1e dairy products of tl1e Unitecl State~ i11 tl1e year 1899: 

Estiniatecl. 1110,iber of cotes and r_zuc111tity anll i:1rlue of dairy 1n·od11cfs. 

Cows. Product. 
I Rate of 
product per 

cow. 

11. ()(IQ, 000 Butter_ ........... _..... 130 pounds 
1,000,000 Cheese . __ ···- .... _.. ... 300 pounds. 

5,500.000 JHilk .. --•·-··. ····-· ·-·· 380 gallons. 

T otal product. 

-------

l, i.'30, 000, 000 pounds _ 
300,000,000 pounds_ 

2, O!lO, 000, 000 gallons. 

Rate of Tot"l value value. .. · 

Cents 
18 
9 
8 

$257,400,00J 
27,000, OOJ 

167,200,000 

'l'his gives the grand total of the dairy products of the country a 
Yalue of $1-.31,G00,000. If to this be acldecl the skim 1nilk, butter-
111ilk, a11cl ,vhey, at their proper feediugvalue, ancl the cal,Tes dropped 
yearly, the an11ual aggregate ,·all1e of the produce of the dairy cows 
e-xeeeds 8500,000,000. Accepting these estim~tes as co11servati,re, 
they sho,v tl11..t tl1c co1n1nercial i1nportance of t l1e dai1·ying of the 

• 
1.;nited Stutes is sucl1 a~ to co1n1na11d atte11tio11 and justif:r a111~ason-
able l)l'OYisions for guarding its interests. 

I 

( 
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l)E,'"ELOPlllEXT 0}1 TIIE Xl1 TRITION IX, .. I◄~STIG.,\ TIO XS 
OF THE DEP.lR'l'1IEXT 0}1 AGRICULTUIIE. 

By A. C. TRUE, Ph. D .. Dirccto1·. and R. D. JUILXER, Ph. B .. • lssislant in 
, .:..·Y11fritio11 Investigations, O.(fice of E,tJJCJ inienf Stations. 

'fhe snl>jeei of food econon1)· in all its cl\.·tails, al,Yay:-- of Yital inter
est, l1as acquirecl incrensccl in11)ortanc<.~ in this count1•~T iI1 rt.:ctut~·ear~ 
fl'o1n the cxtcnsiYc inYrst igations that l1a vc l>ccn 1na<lc an<.l are 
still l>cing prosPrutr<l in co1111cctio11 ,Yitl1 and as a, part of the ,rork: of 
tl1e Departn1i:1 nt of ..c\grieult nre and the agTicult u1 al experi1nPnt :-ta
t ions. Th0rc hacl l)P<.>n a, c•onsidcra ble a1nount ot in, est igation of the 
food of 1na11, as ,vell a~ ,tnclies of the foo<1 of do1nestic anin1al~, lJcfore 

• 
the stations ,vere established. l\f ucl1 of the carl3· expcri1ncnting " ·a · 
carriC'd on il1 con1tect io11 ,Yit '1 physiological in, e. tiga t ions or ot hc·r 
"·ork eonncetecl "'itl1 the study of 1110clicine. Honie of the investiga
tion~, l1o"·ever, are directly con1para ble \1'it h n1orc recent "·ork:. 

'fhe first ...:\1ncrica11 investigatio11 on the, uhject of hnn1a11 nutrition 
"'hicl1 has brrn founll l)y the autl1or.s "·as prosecuted by J. R. 1~onng · 
in l'hiladclphia in 1S03. It ,vas entitled '· Expcri111ental inqni1·y into 
the 1>rinciples of nutrition a11cl the digc. tiYC l)l'OCCSS." rrhc auth'>l' 
studied tl10 11utritivo ,·alnc and digestibilitJ· of suC'h 111aterials as 
sugar, gu1n, 1Jeaus, and ,vheat, 1naking cxpcrin1euts ,vitl1 frogs and 
other sn1all anin1als. rl,he article su1111Uarizes the ideas on hu1na11 
nutrition hel<l at il1at ti1ne. 

,,ritl1 tl1e ri"3e of tho cxperin1ent stations inquiries into the co1npo
sition of feeding c;tuffs and their appropriate use in the 11t1trition 
of domestic animaL:.1 "·ere u11dertakell, ancl l1ave i:;inco been carried 
on qt1ite actiYel:r. J.,ater sonic of the statious t1ndertook sin1ilar 
i11yestigatio11s of tho food and nut1ition of 1nan. Tl10 scic11ce of the 
11t1tritio11 of man has so 111t1ch in co1nn1011 ,, ith tl1at of n11trH ion of 
anin1als that a, di8iinctiou bet"~een tl1c t\\TO is not caRily n1adc, and 
11atnrall3· tl1e3· ha,·0 been studied together. Tl1ese researcl1es ha, e 
l)ee11 carried on n1ainly in the physiological a11d chen1ical laboratories 
of uniYersities as well as of experi1neat statio11s. On the ,Yhole, for 
tl1e stucl3r of foods ancl the la,Ys of nt1trition, 1nucl1 1uorc experin1ental 
inqt1iry has been made "·itl1 animals tl1a11 ,vitl1 n1cn, partly bccau'Se 
of the greater case and co11Ye11ience of e~-1)cri1ncnting "ith anin1als 
and partly 1Jeca11se of the especial activity of tl1e e.xperin1ent stat ions 
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in this Jire<'tion. ·r1ie at,tcntio11 c.levotc>d to the i-;pccial stu.<.l) of feed
ing ~t ufrs for ani1nals, up to the prel'lent time, is like,Yi~e grc::rler than 

that de, oic(l to the speeial stud)~ of the food of man, leaving out of 
aceount, of course, th0 :-;1t1>jcct of food adult<.'ration, ,Yl1ich oon1pribcs 
a pha<,C of tl1c general in, c~tigations not di:-;russc<l l1cre. 

'rh0 gro,Yth and de, clop1nc•nt of thiH i:;uhject in the l ... nited f,tate-3 
has an interesting l1i~tory. I~eginnings "·ere 1na<lc b)' physieians an<l 
olher scie11tifie in, estigators. ::\Iur11 of the ,Yor1c" ith ,,,J1icJ1 the nutri
tion in, est igat ions of t llis J)cpart1n011t are directly con110etea and out 
of ,,hic·h tl1e~ gre" "as of this 11ature, nntl uot a little "as 1nad0 pos
:-;ibl0 onl.r hy the generosity of pri, ate inclividuals; ihc11 ecouontic
instil u t ions and G0Yern1nc11 t scientific d01)art1nen t "1 beca1ne iuterestecl, 
and finally the results of the" or1{ pro, etl ~0, aluahl<.' and l1'3eful that 
Congress 111adc ~pcci,tl appropriation for carrying on in,·estigations in 
11utrition in different places throughout the country. 

SCOPE 011, J'\\'ESTICL\.TIO'\~ O"°' TI-IR FOOD . .\.SD XCTRITIO:N' OI•' )IA". 

In,·estigations on th0 food and nutrition of 111an ineln<lc the <:,tnd)' 
of t" o hra11eh<>s of the :-.u bjccf, ,, hich, th.ougl1 q ultc int i1uatel_\ re 1alC'cl 
and both, alual>le, a1·e neYertheless of i1nporta11cc in di-fT<.•rcnt \YH) s. 
One 1)ranch of the snhje<·t con1pri:-;0:-; a study of the chernical co1npo
i-;ition of clifl'erent food n1ateria1s, an in\ estigatio11 that is 1>nrt ly 
analyt ieal, bnL n, necrssary prt•li111i11ary to the in, estigatio11 i11 the 
oth<>r l>rnu ch of the su bjcct, "hi(' h con1pri!:ies rcsearcl1eb into thr la ,,·s 
of 11utritio11 and the cco1101nie and soeiologieal appl icatio11 of the suh
je<'L 'l'hc for1ner has to do\\ ith hi1nply the ch cnlistr)r of food, \Yl1ilo 
tl1e latt<>r l1as to <lo" itl1 th<.' ph.) Hiology-the physicc;; and C'hcn1istry
of the 11utrition of 1nan, together "·ith iis C'Conon11c and sociological 
applieation to people of different ela1-,se:-. in difl'erent pla<'PS and un<ler 

di1l'cl'<'llt to1Hlit ions. 
I,ron1 the fil'HL 111clll.) in, est igationH ha, 0 been 1nacle "hicl1 studied 

foo<l incillcntally in connce1 ion ,, it 11 so1no spel'ial 1)roble1n-for 
in:,,lanc.;e, th<' cficet of so1nc drug. .:\Iention t:>hould bo 111acle i11 this 
connection of the <'"'-peri111ents of T>rofcssor Chittenden, of Yale l .,..ui
ver:.;ity, on this and siinilar lines. '1,his \\ orl-. is still earried on; the 
onrlicst r esult.., "ere publisl1ed, ho,, c, er, souir t" t'nty years ago. 

Son1t' \C'l'Y intPrC'sting C"'-peri1ncnts 11a,e bec11 1ua,de l>y ear lier 

1\.1ncti<'all iuv<•stigators 011 the 0ITecL of 1nu~enla1· cxcrtio11 on the pro
dnttion of urea. One of the 111o~t n ote\\ orthy investigations of this 
11at urP "·as 1na<1e by I>r. l 1'lint in J 871 "'it h the professio11al pedestrian 
,, ... ei-;t on. rrhc earliest st 11dy of cl i<'iarics "hicl1 tho auth ors lu1, e 
found ,vas 1na<1c by .J . S. (_{ould, published iu 1852, C'n tiilec.l "Report 
on the food nn<l d iet suited for ahnsl1onses, prisons, and l1ospitals.» 
rrh('sc al'(} only a fe,Y of the i n vestigation s \Yl1icl1 1nigh t l>o cited. 

A considerabl<.' part, of tho oarl.)7 \YOrl'- in tho 1:,tud y of foods in this 
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cot1ntry ,ras analytical, along the line of th0 chc1nical co1nposition of 
different food n1aterials. .A .. not inconsi<.lerable an1ou11t of Sl1c}1 \York 
,va-.; done bt•t \,ee11 the years 18-!0 and 18G0, rnost of ,,·11ich, howcyer, 
ic, of intere 't to-da~,. cl1iefly fro1n a l1istorical stanc1poi11t. 'l,l1e great
e~t ac·curacv oC l11e ,vorlc done at that tin1e " ·as in tl1c dctcr1nination 

< 

of thP clen1entary co1np0Rition and tl1e inorganic co111pounc.ls of the 
food products. .1\. co11si<lerable 11l1111ber of analyses ,,·ere carefully 
n1ac.le i11 an atte111pt to lear11 tl1e proxiinate co1npositio11 also; but 
acenrate and reliable 111etl10<.ls of organic and analytical che1nistry 
l1acl not yet been fully cle,·clopcd, so t]1e rest1lts H,re co1nparable only 
in a general ,Yay "'i th tl1ose of analyses ,rhicll ha\·e l)ee111nade accord
ing to tl1e so-callccl '' \'T eende" methods, ,vhicl1 "'ere devise<l and 
ca1ne i11to gene1·al tise about 18G-!. Since tl1ai ti1ne iL has been possi
ble to carry 011 syste1natic i11,·estigation of food 1naiPrials fro111 t}1e 
standpoint of tl1eir nulritiye Ya.lues as clctern1inecl by their cl1e1nicv,l 

con1position . 
.t\. <>onsi<lcr .. lhle amount of investigation of 1naterials ·nsecl as fooc1 

by 1nan ha'3 been for 1na11y }"ears and is still being carried 011 by tl1e 
l)i Yi'->ion of Chen1istry of t11e Departinent of Agricl1lturc. Mr. Clif
ford Ricl1arclso11 1nade a large n urn bcr of analyses of specunens of 
.._\.rnPri<:an flour and tl1e bread 1nade fron1 the1n, and of fresl1 vege
ta.l)lec;; and oll1cr n1n terials. Prof. II. ,\r. ,,,.. iley, the present cl1ief of 
tl1(' J)i \ i~1on, and his assoeiatcs, ha Ye also 1nacle a great n1any analy-
8e'j of cereal grains and il1eir procl11cts, ca11ned foods, n1eats, and other 
n1atcrials. _._\ grc,tt deal of study of the composition of food 1naterials 
has Leen 1naclc hy Professor \\-iley in the prosecutio11 of l1is inYcsti
gatious of adulteration of foods. A considerable 1111n1ber of analyses 
of food-;;, especially dairy pl'oclncts, sugars, fruits, and Ycgetables, 
"'ere n1ade e l~e,vhere i11 tl1is cot1ntry prior to the establisl1ment of the 
experilnent stations. rfhis work. has l)een conti11ued a11d n1aterially 

extended by t11e stations. 

IXCEPTION OF THE PRESEXT COOPERATIVE IXQCIItIES ON" TIIE 

NUTRITION" OF ::\I.A."N". 

The particular inquiry on the nutrition of n1an, ,vhic11 has de,~elopPd 
into the <:ooperati\Te inql1iries no,,T b eing prosecuted i11 di[ere11t parts 
of tl1e country undel' the auspices of tl1f' DPpartn1ent of 1\gricnlture, 
l1ad its i.J1ccption in the study of tl1e cl1cn1ical co1nposition a11d nutri
tive E>conomy of food fisl1es ancl invertebrates tl1at ,vas u11<.1ertaken by 
Prof. "\\T. 0. At"·ater in 1877, i11 the cl1emical laboratory of ,,r esleya11 
"{,;11iversity, at tl1e instance of Prof. S. F. Baird, Secretary of the 
Sn1ithsonian I nstit11tio11 and United States Con1missioner of Fisl1 and 
l!"h;l1c1ies. 

rrhe investigations, begun then and coutinl1ecl until 188~, inclu<le<l 
(1) ehemical analyses of fishes and invertebrates; (2) experin1e11ts 
upon the digestibility of fish; and, (3) studies of the cl1c1nical con
stitutio11 of the flesh of fish. In the course of these investigations 
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ther<- \\'<'t'P -,{u<li<'d so111<> t\\'o hnndrPd sp<·cit11c•n:-, of n1arinc ancl 
fl'csh-,Yal<'t' l1::,,hcs and invcrlehrat<:•s co111111011lr used for food il1 • 
the l 'nite1l State~. l1'or the' p1·0:scc·ution of this inquiry ::--1nall :-;u111~ 
,vel'e appropriated fro1n tiinc to tin1c, through the ag-euey of J>1·0-
fe~sor 1~ 1irtl, to 1lef1·ay thl' C"\.pcnse for apparatus and lahor of a::.si::,t
ants. :-,;e, eral cilizen~ of .:\Inldlcto\\·n, l'onn., of Xc•,v York, a.11<1 of 
othPr plnec•::,, f<~eling- pL•r~onally-interestc<.1 in and rc<:og·nizing th<• llL't'd 
of 1·nst suc·l1 "·or]~ <' Olli rihntc:-d ,,·pnt•ronslv lo\\·ard <'arrvin<l" ont inYes-• , e " '" ...._ 

ti~ation:s 111nch u1ore elaborate ancl exten iYc than ,vonld hn,·e bPen 
}>'1s"ible \\'ithout !--llch 1naterial assistancP. Doubtless fro1u the i11t1:r
c-..t of those indi,~hlnnls, 111a1iifc::,tcd in such n 1nanner, the "·urk "as 
g,, l;ll at one<• an iinportanee "·hic11 othcr,Yise it n1ight ha,·e l>ePn long
in aequu·111~. 'l'he i11for1nntion 1'<'f?.Ju·ding the food value of fi:sh that 
\YH~ obtain(d tli1·ough tht•sc . tuclies c1npha~izell th<.~ need of siinilar 
study ,)( other f uotl n1a terials. 

In J:-;RJ J>rofcssor .,.\t\\'ater \\'as a::-ketl to prepare> 1>la11:s fur ::-p<>ci-
1nens, labt>ls, an<l other illu:strativL• 111aterials for the food eollPetion 
of the l uite<l talcs., Tntional )luscu111. In the <leYC'lopn1e11t of tho ·o 
1,lan::; it appeared very de:sirahlc to illnstrate th1..~ fu11da111ental priuri
plcs of food cc·ono111y, for ,,·hich purpose there "a!S 11ced of cousider
a bll' i11foru1ntio11 eo11eerni11g the ehendcnl CC'1n1,o:--itio11 of son1e of the 
1nor~ <'(J1111uon footl 111at0rials in u-,e in tlu-.. countrY. 'I'h1:s infor1na-• 
tion ,Yas uot th<.111 H\'ailable, hc<·,1usc no ext1..;nsi,·e in\'e-,tigations of 
.\1nerican footl protlu<•i~ hncl <'\'Pl' l>l>en nuHlc. 'l\) 1nake ::.-uclt i11Yes

t.~,ttio11s ,ya~ a lar~l, lllltlL 1 takiug-, an<l Lhc n<·ce~sity for do1ag so ,vn.s 
not popularly un<1< r-,too<1. \ h0gi11uin~ ,,·ns 111adc, ho,Ycvcr, \Yitl1 the 
hop<:" that as tho re nlts of the ,,·ork :,;houl<l appear and t11eir Yalue 
shonl<l he rcaliZ<'<l 1hc 111Pn11s for <.\>nt1nui11g the inquiry "vultl be 
f(>U11<l. B)T 1 ~S nt•arly one hundred t>pceitnt'n:s of food products, 
111os1 ly ani 111a 1, hut inelndi11g sonH' ,·ego ta hle, h:1d bec-11 analyzed in 
th<· lahorato1·.v of \\ .. L•slcyan l TniYcrsit)', the expense of the ,York. 
hci11g- llH•l in part by the .1 rational ~IttsC'n1n and in part l>) coutrihu
tions fro1n private :--onr<'<'S. Ju 1888 ihe Storrs t'Xperinl<.'nt station 
,,·a:,; Pstahlishcd and plate1l n1Hlcr the tlirection of 1~rofessor ... \t"atp1·. 
J>ro\'ision ,,·a-; 1natle for eo11<lt1<'ti11g its ehe1nienl il1vcsti~ati')11-; in the 
\\ Ps1e~·an l'11b. p1•sity laboratory, n1Hl the a11alysi::'- of nni.,1al and 
\<'g<'tnhle footl 1>rolln<.ts \\aR continued as pa1·t of its \York:, both as 
i11<lPpP1Hlenl in()nirics and in conHP<•tion ,, ith dietary :::-tu<liL~s and 
ot h<•1· in,·0stig-atio11s, "·hich "·ill be 1ncntioned later. 

'fhe \\Torld's ( 101u1nbiau l~xposition, in 18!.J;J, nfforded n 1nost fnYor
al>l<' opportuni1) for eollP<·tini,; speci1nc-Hs of food 111ateri<1ls of par
t i<·ttlar intcresL in tho l.Jnite<l Stat •s. On behalf of tho <Y\.C'c11ti,·e 
1..'01n111itt,.c on H\\'ards for that exposition, l'rof. II. '\V. '\\rilt.,y, of the 
J ><'part n1cnt of 1\gric.:nlt ure, undrrtoolc lhe in, c-;tigntio11 n11d anal) ,1s 
of a b1rg<• 11u1n1>er of :-;pel!iinen~ of ccrf'nl grain~ nnd 111illing pro<lneiis 
fl'otn t hL•111, sugars, and other prod net:-;. 'rhPso iu,·est igntions \Yere 
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earrie<l 011 at t11c expo~ition ancl "'ere co1nplPtecl h1ter in thP labora
tory at\\ ... ashinQ.to11 City. 011 bel1a]f of the :,;;a1nc eo1n1nittec, I>rofpssor . ... . 
~\t,Yatcr undertoolr siinilar ii1,·esiigations of preparc•<.l foocl~, and c~pe-
<'ially ani1nal foods. O,·er six l1undred speci1n<'ns of snel1 f ootl!:> "c1 o 
<'Olleclccl for tl1is inYestigatio11. 'fl1e ,York ,Yas C'arriccl 011 so fflr as 
po:ssihle at Cl1icago d llring tl1e cxpo'5ition. ..1:\ftcr"·arcl:s it "·as 1 raus
fPrred to ~Iid<.lleto"·n, Con11., and ,Yas <'Ont inn eel i11 the lniboratory of 
"\\ ... c:::ileyan l.,.11iyerf-.ity as part, of t11c \\·ork: of the~ torrs station. 1\nal) * 
~e~ of oYer fi,·c l11111clrecl s1)cein1cns \Ycre co1nplete(l b}' 1894. 'l1

lii::s 
,va-. tl1e 1r10:--t extC'11siYo i11Yc.·stigatio11 of this cl1araeter l1ndertake11 np 
to that tin1e i11 tl1is country. In this ,,orl{, as ,,ell as in otl1er 11utri
tio11 inYe tigations, J>l'of. C. D. \ \roods has l>cen pro111incntly ai:;so
ciat ec1 "ith I>rofe~::>or 1\..t" at"er. 

STUDY OF DIETA.RIES. 

:i\fl'n.n,v11ile tl1e i11Yesti~ntions in 11l1tritio11 l1ad been begun along 
anothl'l' line, 11an1el~·, the stl1dy of dietaries, i11 an atten1pt to learn 
sou1etl1ing eo11<·erning the eharac1er and q11a11tit:r of food actually 
c-onsn111etl hy l)Oople in c.liffere11t ciren1nstanees of life in different 
loealitie:--. rl'he first extensi,e ,vork: of tl1is kiuc1 i11 tl1is countrJT car-
1 if'd on hy t hC' 111<.'t hods f 0110,ve<l at the present tiine \\'a, un<lertake11 
l)y I[,Jn. Carroll I>. ,\ ... right, i11 lSS•i, ,vhilP ehicf of the :i\fas~ael1usetts 
bt1rrau of ::-tatistics of labor. F'or the purpose of supplying, in so1ue 
111etu,;nre, i11for1nat ion neee :-;ary to enable the ,Yorkjngn1a11 to rC'gu
latP ntOl'l' int,0lligently ]lis exponclitnr"~ f )l' food and to spcure "':th a. 
fd,·vn expPn<litur<' the 1naxi111u1n an1ount of nntritiye ingredients. the 
lJurcan eollc•etccl a n111111Jcr of se;l1edulcs of dietaries, giving quanti
t if•::, an<l co:::;1, of foo1l usec.l bs· ,Yot'k.ing people in different citie:-; hi 
'.\J::i.ssac.-11usetts a11d also in so1ne localilie~ in Canada, fro1n ,Yhic•l1 
s )Ille of the \\'Ork:ing- people l1acl co1ne. rrhc <l~ta thus collc1 cted \\·ere 
:-;uhn1ittcd to Professor ... \1,·raler, under "'ho~e supervi ion Lhe quanti
tie~ of 11utriti,·e iugr~clients i11 tl1e food. putchac:-, ~d "·ere estin1atr><l. 
'I1ht• statisties of q ua11titie"i of foocl pure;hascd "ere coin piled frn1n 
ori~i11al ac•e;onnts ,,·ith tra·lesu1en. -o analy"Si'> of foods ,,·as 1nnde in 
thP:::;e studies. rrhe an1ounts of ing-reclients contained in t11e food 
,vcre esti111ate<l upo11 tl1e lJas:s of the results of analyses of siTnil~r 
foods already 111acle. So far as possible, .i-\1nerican analy<:>e!::> ,Ycre nsld; 
for tl1e n1atcria1s of ,,hich no analyses 11nd hec11 n1ade in tl1is cuun
try, ho,vcyer, tl1e rcs11lts of European analyses "·ere en1ployed. 

rl'he results of tl1ese studies ,vere onl:y approximatelJ· correct. In 
order to sec11re more reliable data, "·hich might be useful i11 estilnat
ing dietary stanclards and in rnore accurate inquiry in food cconon1y, 
similar &t11dies ,ver<' carriP.d on at ::\Iicldleto,vn, Conn., under the c.lirec
tior1 of Professor Atwater. In t,hesc studies the errors in collecting 
data oh:-,crvecl in tl1-• preceding studies ,vere elirninatcc1 so far as pos& 
sible, a11cl analyses of 111ctny of the fonds used ,vere actually 1nade. 
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l)E,'"ELOPlllEXT 0}1 TIIE Xl1 TRITION IX, .. I◄~STIG.,\ TIO XS 
OF THE DEP.lR'l'1IEXT 0}1 AGRICULTUIIE. 

By A. C. TRUE, Ph. D .. Dirccto1·. and R. D. JUILXER, Ph. B .. • lssislant in 
, .:..·Y11fritio11 Investigations, O.(fice of E,tJJCJ inienf Stations. 

'fhe snl>jeei of food econon1)· in all its cl\.·tails, al,Yay:-- of Yital inter
est, l1as acquirecl incrensccl in11)ortanc<.~ in this count1•~T iI1 rt.:ctut~·ear~ 
fl'o1n the cxtcnsiYc inYrst igations that l1a vc l>ccn 1na<lc an<.l are 
still l>cing prosPrutr<l in co1111cctio11 ,Yitl1 and as a, part of the ,rork: of 
tl1e Departn1i:1 nt of ..c\grieult nre and the agTicult u1 al experi1nPnt :-ta
t ions. Th0rc hacl l)P<.>n a, c•onsidcra ble a1nount ot in, est igation of the 
food of 1na11, as ,vell a~ ,tnclies of the foo<1 of do1nestic anin1al~, lJcfore 

• 
the stations ,vere established. l\f ucl1 of the carl3· expcri1ncnting " ·a · 
carriC'd on il1 con1tect io11 ,Yit '1 physiological in, e. tiga t ions or ot hc·r 
"·ork eonncetecl "'itl1 the study of 1110clicine. Honie of the investiga
tion~, l1o"·ever, are directly con1para ble \1'it h n1orc recent "·ork:. 

'fhe first ...:\1ncrica11 investigatio11 on the, uhject of hnn1a11 nutrition 
"'hicl1 has brrn founll l)y the autl1or.s "·as prosecuted by J. R. 1~onng · 
in l'hiladclphia in 1S03. It ,vas entitled '· Expcri111ental inqni1·y into 
the 1>rinciples of nutrition a11cl the digc. tiYC l)l'OCCSS." rrhc auth'>l' 
studied tl10 11utritivo ,·alnc and digestibilitJ· of suC'h 111aterials as 
sugar, gu1n, 1Jeaus, and ,vheat, 1naking cxpcrin1euts ,vitl1 frogs and 
other sn1all anin1als. rl,he article su1111Uarizes the ideas on hu1na11 
nutrition hel<l at il1at ti1ne. 

,,ritl1 tl1e ri"3e of tho cxperin1ent stations inquiries into the co1npo
sition of feeding c;tuffs and their appropriate use in the 11t1trition 
of domestic animaL:.1 "·ere u11dertakell, ancl l1ave i:;inco been carried 
on qt1ite actiYel:r. J.,ater sonic of the statious t1ndertook sin1ilar 
i11yestigatio11s of tho food and nut1ition of 1nan. Tl10 scic11ce of the 
11t1tritio11 of man has so 111t1ch in co1nn1011 ,, ith tl1at of n11trH ion of 
anin1als that a, di8iinctiou bet"~een tl1c t\\TO is not caRily n1adc, and 
11atnrall3· tl1e3· ha,·0 been studied together. Tl1ese researcl1es ha, e 
l)ee11 carried on n1ainly in the physiological a11d chen1ical laboratories 
of uniYersities as well as of experi1neat statio11s. On the ,Yhole, for 
tl1e stucl3r of foods ancl the la,Ys of nt1trition, 1nucl1 1uorc experin1ental 
inqt1iry has been made "·itl1 animals tl1a11 ,vitl1 n1cn, partly bccau'Se 
of the greater case and co11Ye11ience of e~-1)cri1ncnting "ith anin1als 
and partly 1Jeca11se of the especial activity of tl1e e.xperin1ent stat ions 
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The classes of people studied included not only laborers' fan1ilies, but 
also students' boarding club, and ,vell-to-do pcr1-:,ons. The result:::, of 
these studies, together \Yitl1 those of the for1n(•r f-tndies, seeruecl to 
,varrant gc11eralization:-, of co11sid(•rahle inter<'st, aucl particularly to 
indicate the directions in "·l1ich further inquiry ,vas needed. 'fhe 
,vorlc thus done rl~pr0sentecl the beginning of an in,Testigation of an 
in1portanL su bjeet. ln 1800 the Storrs <'xp0r1n1en t :-;tat ion, in cooper
ation ,vith th<' l T11ited States J)epartn1Elnt of J.,ahor, " 'hieh had been 
es1ahli::,he<l ,vith II011. Ca1roll J). \\.,.righl a<:; Connnissioner, 11nder
took. a seri<'s of aernrate dietary stnclics, ,~hich ,vere continued for 
St'\ era.I years. By.January, 1695, t,,·e11ty-one ...,neh stnd ic-s of the actu~Ll 
food ron<,un1pt1on of fa1nilies of 1n<~chanic'-> an<l. profc::,sio11al men l1ad 
be<:'n n1a<le and rcJ)orte<l hy the station. Sbnilar inyei:,tigations l1a,~e 
since been carried on el-..P,Yherc, cspeeiallj under the ans1)ices of the 
I)<'parL1nPnt of .t\.gricultllrEl, a explained in a later paragraph, so 
that. at the prPscnt tin1e the results of about three huntlred such 
studies are recorded, \\'hile the "'ork i~ still going on. 

STCTDY OF' THE DIGESTIBILIT\ OF Dlli'FERE~T FOOD :\L~TERIAL'>. 

]'he, aluc of different foods for 11ulrin1ent <lept>nd-; not only upon 
tl1e kinds and a1nou11ts of nutritive ingredients,, ]1ich they contain, 
as cl<.>ter1ninecl b:) chen11cal analy~is, aucl npon the quantities in ,vl1icl1 
they arc used in the dietaries of differe11t people, but it <lepencl, al o 
upo11 th<' proportions of tho different nutrients ,,hicl1 can be digested 
fro1n the foo<l'::i hy per.,ons uruler uornutl conditions ns to Yaricty and 
arnounts of foo<l con::,u1ned, habits of livin~, and general l1ea.l111. For 
this reason one very i1nportant par~ of the in, estigations in f 00<1 and 
nutrition of 1nan has been the study of the cligestihilit} of dLfferent 
food 1nc1,terials, "itl1 part1c11lar reference to the pro1>orL1011:::. of nutri
ents that may be digested fro111 th<.'111. 1,his study bas bc<.'n n1ade b}T 
actual experin1ents ,Yitl1 u1en in \Yl1icl1 the cot.•11irient8 of <lig-cstibility 
of food n1aterials \\'ere detcr1uined from the an1011nts of nutrients i11 
the food ea.tc11 a11cl in the feces excreted. 

J>reYiouH to the spread of inY<>stig·at1ons in nutrition in this country 
, pry littl<.' rcseareh had lH'en 111aclr alo11g this line. I~ven in Ji:urope, 

• 
" 'h(•re the study of nutrition had been carried on for 1nany years, the 
11 t1111 her of digPbl ion ex11erin1(•111s ,Yit h 1nen "as not large. J n conn('c
tion ,vith th<' nutrition in,·pstigations ,, hi<'h arc being carried out hy 
the I)cpart1ncnl of -'\gl'ic:ultu1c in cooperation ,Yith experin1ent hta
tions and other inst it nt ions 1no1·e than one hnn<.lrecl and fift) cligei;;tion 
ex.peri1nc>nts ha.\e all'ead) been 1nacle, and at lbe presPnt tin1e son1e 
series of elaborate c-xperirnents are ~till in progress. 

STUDY OF TIIE ft'lT"'\CTIOXS OU' FOOD IN THE BODY. 

One iinport,anL function of food is to furnish energy to tl1e body. 
For a. thorough study of the la"'H of nutrition, therrfore, and of the 
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llbes and n utritiYe YH-ll1es of food, there 111 nst be a n1eans of <lctPr1ni11-
ing tl1e arno1111t of e11crgy potential in the food consl1rned a11cl in tl1e 
prod nets forn1ec.1 from tl1e food by the body. Since diff crent for1ns of 
energJT 111ay l)e transfor1netl i11to l1ec1.t, the energy of a substa11ce 1nay 
l)P e~prcsse<.l i11 tern1s of l1ea t. an<.1 therefore the poten iial energy of a 
s111Jstancc 1na,y be 1neasured b:r the heat <le"\,.elope<.1 "'11en tl1e su bstanee 
h, burned i11 oxygen. 1\ n1Pthod is e1nployed \\'hereby the a1noun l of 
l1eat ihu de•telopcc.1 hy food 1naterials is <.letBr1ni11ed. '1,he re. ult 
obtained i11 tl1is \\·ay is callcc1 tl1e <' l1eat of coin b11stio11" of thr 1nate
rial burned. 'f11e a1)paratus 11sed for tl1i8 pnrpose is called a caloriln
eter, Yarious forms of ,vl1icl1 l1ave bce11 deYi8cd. rrhe early \York done 
b)' t11e Storrs tation along tl1is linf' ,,,as 1)y use of a Stohn1ann calo
riineter, a n1odificatio11 of tl1at of 'rhornpson. 'I'his apparatus pro,·etl 
11nc:;atisfactor:r, ancl the at te1npt ,vas 1nade to secure a better one. 
'"fhe bon1b calorin1eter cleYisecl by Bertl1elot ,,·as superior, but ,Yas 
, cry costly, because of tl1e large a1no11nt of pla.tin11111 usecl in its con
Rtruetion. "\\Tith tl1e aid of Professor IIe.1npel, of D rPsden, Professor 
.t\t,vatcr and l1is associates succeeded in 1nod ifying the Berthelot appa
ratu<s, espeeia1ly ,vitl1 regard to tl1e an1ou11t of p1atin111n used, so t11at 
a, ycrv acc·urate an(1 satisfactorv calorin1eter l1as been obtained at a 

• • 
n111cl1 Jo,vcr rost. 1\Ir. 0. S. Blakeslee, 1nechanician of \\T esl<>ya11 
1Juiversit), <levic:;ed and elaborated C'On~ideral>1e acces8ory apparatus, 
,vhic11 has c·ontribnte<l largely to the success of the calori1neter. l3y 
t11e n:::.c of this aJ)l)aratllS tl1e heats of con1lrnstion of a large 11n1nber 
of <lifferent food n1aterials have bee11 detern1in ecl. 

In the ~tucly of 11utrition of both n1au and don1e tic anin1alfl at the 
pre-,ent tin1e, consic1cra1)1e attcntio11 is paid to t11e f11el value of foods, 
tl1aL is, to tl1cir actual value to tl1e bod}' as sources of energy·. 1'his 
net value is ta1rBn as the heat of con1bustion of the total food con
s11n1ed, 1ninus tl1e su111 of tl1P l1eats of co1nbustio11 of the unoxidized 
n1aterial i11 tl1e feces a11d i11 tl1c urine. 'l~he Yalues t11us cletern1incd 
are 11sed ir1 the calcnl,ition of dietary standards, , .. ,rl1icl1 ser,Te t.o indi
cate i11 a general ,vay t11c proportions of the 1111tritiYe i11grec1ient:; of 
foocl that are appropriate £or people i11 di:ffe1 ent conditio11s. 

Studies of some of the 1nore funda1ne11tal la ,vs of a11in1al n11tritio11 
ha,·e been carriBd on for tl1e purpose of deter1nining \Y}1at uses the 
body rrak.e of its food under different co11ditions. Special inquiries 
of thi nat11re were hegu11 l>y I>rofessor At,vater and associat0s in 
189~ by 1neans of a11 apparatlIS kno,Y11 as a respiratio11 calorin1eter, so 
arranged 1.11at a 1nan 111ay spend a 11un1bcr of days in compara.ti,·e 
cornfort ,vitl1in it, aud so 1na11ipulated t11at the metabolisn1 of botl1 
1natLer a11<1 energy i11 his body may be deter1ni11ecl. ! 11 deYising and 
perfecti11g the apparatus and in carrying out t11e itYvestigations ,,,itl1 
relation to the 1neasuremcnts of 11eat and 1nechaniC'al wor1c, Profcs::;or 
Atwater ,vas a sistec1 by Dr. E. B. Rosa professor of pl1y8ics in ·\"1{es
leyan "G11iYersity. Dr. F. G. Benedict, instructor in chemistry, and 
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l\I1·. (). 8. J~lakeslC'e \\'Pl'<· also i1nport,u1t c:ontribntors t'J th" clcvc·lop-
1n<'nl of the appara1 Ht,, ancl J)r. l~Pacdiet has lia<l a \ ery in1portant 
1>art in the C'\J)PrilnPnts nut<.lc ,,·ith it. SeYcral ~Tear-; "~ere spent in 
the <leYclop111c'nL of this apparatus a n d the <'laborati.->n of rnethods of 
cxpc-ri111cnting \Yith it. I~y the "'inter of 180.j-DG the apparatus ,Yas 
eo11sid<1rcd ac·<•nralc enough to jt1stify it::, use in expcri111cnls ,,Tith 
nH n, and <.,<1\ (•ral l~xperitnents "ere 1na<le in ,vhiel1 detC'rn1inatio11~ of 
th<· 1netahol1s1u nf 1natt<'r \\'Pre 1na<lc ,,·ith considerable acrurncY. 1'he < 

c1(>iprinina11011:s of the n1Ptaholi51n of e110rgy, ho,YeYcr, \\'ere not <:on-
5i<l<~red suflic:i<'ntl.,· ae<'urate. ...\ s P~periencn in the 11sc of the calori
n1eter "•a-; gained sc,·<1ral i1npro\ P111ent::, in the apparnt us and iu 
1netho<1'5 of 1nanipulation \\'ere 1nad<>, until the results finally obta1nrd 

• ,Ycrf' a.., ae<'nrai<'as tho..,e <;peu1·ed in in,•c:-,tigations on a n1ucl1 sn1nllcr 
'- . 

scalP, in ,,·hich ordinal.) laboratory 1nctliocls are follo"·ed. J,ater 
cxp<•rin1c>nts al'c furnishing <1<'finitc, a(•<•uratc infor1nation con~l·rning 
the netion of the fn11<lan1<'ntal la,Ys of th<' cons<•rYation of 1nnttPr and 
of c11crg)' in the liviug orga11is1n. 'fhe results alr0a<lJ' attain0tl sho"· 
rP1narkal>l<' agre01nc>11t in ineo111c ancl outgo of hoth 1nnit,er and <>ne1·gy 
in the l>otli<>s of 1ncn at "·ork and at rest, "'iih differC'ni lriI1ds ancl 
an1ount<., of fo<>d, thus giving very exact indic-atio11 of the v•ays in 
,Yhieh foo<l pe1·fort,1<.; its fnnetions in the ho<ly. 'l'hesc l'l '-Ults ar•' 
cxccC'dingly Yaluahlo f ro1n the standpoint of both pure s('i.._•nee H!Hl 

praetieal ut ili1). 

Xt;TRT'l'IOX I'\Yf',TJG,\.TIOXS l,'XDER 'l'IIE DEP.\.H'l\'\IJ:XT OF ,\.GHIC'l L

'l'l' HE. 

'l'hc gl'cater part of the inYe!--ligalions in the food and 11utrition of 
111an a ho Ye 1·cferrcd to as carried on pre, 1ous to 1 ~!14 "l'l'C nu1<.le by 
t,}l,, aid of cont1·ihntions fro1111>riyate iu<li, i<.lnals, 1 though funds \\<.>r~ 
supplied hy the Storrs cxpcri111c11t st ·1tion, and n1ore esp1.. cially l>y tJ1e 
H1uith::,onian Institution and tho United ~t ,tes r~i:sh ( 101nn1ission, 
through J>,·of. B. 11'. l~aird, and l>y the trnitc<l ::--t,1tes Dcp:1rtn1ent of 
J,ahor, tlu·ougl1 Con1n1issioncl' Carroll D . \\ .. right. 

1\s early as lSDO tho results of the nutrition iu\'e:stigations :dr<.>a <.ly 
1natlo had aroused so 1nu~h l)ttblic inte1 est thaf, steps \Yerc tnk<'n to 
iu<lueo Uongr<'ss to appropriate funds for carrying on the " 'ork. };o h
iog <lefinitc "·as a<'eon11>lishc<l t11cro, ho\\ e, c1·, nnt il 18!1 L I n that~ l.!ar 
thC' n<'t of Congrc '8 proYi<liug approprhltion.., for the C'xpcri1nc11t sta
tion-.; and autho1i;1,ing the inqt1irics "hiuh the) ,vore to cou<.luct "·as 
changed so ns to include tl1e t,lu<.ly of t he food of 111an. 'fhe C'\'.pcri-
111ellt ~talio1ts "·ere eallcd 11pon to report progret'-~ in the "ork: to the 
S<'<·retary of 1\grieulture. 1\ t t 110 t'-ct1no tin1e Con6Tcss pro, idcd a 
SJH'eial appropriatiou of $10,000 "to enable\ the See1'C'tnryof .[\.gricultnro 

1J\n1ung tho contributors 1nay he 1ncntio11etl IIon .• T. '\\.,. .\lsop. l\I. D .. I. E. 
Pahucr, and 1\. l{. C'rittcnden. of l\I1dt1leto,vn, Conn., nnd l\lessrs. Ii'. D. 'Ilnuber 
aucl E.G. Blackforl1, of N e,v \.,.ork. 
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to inYestigate and reporL upo11 th<.' nntriiiY0 Yalne of the yario11s 
artic'les a11<l con1n1oditie::, 11se(1 for l1u1nan food.,, The prosce11tio11 
of tl1is inc1uir}• ,v-as n signed to the Ofi1(•e of Experin1e11t ~tations, 
aud I>rofe½:;or ..t\.t,vater ,,as ap1)ointed special agent in cbargP of the 
11ntrition iu, estigatio115. I11 the follo,, ing ye,lr the appropriation 
"·as i1H·reasrc1 to 815,000, ,vl1icl1 a1nount l1as b een proYided a n nually 

ince tl1en. 1~he State of Conneeticnt, by act of legi~lat nre of 1½0,5, 
~1-.;o n1ak.es a11 a11nual appropriatio11 of $1,800 to fitorr::, cxperi1nen t 
station, tl1e larger part of ,rl1icl1 is to l)e expended in thP stud~ of 

11ntrition. 
THE PRESEXT COOPERATIYE :-iGTRITIOX l~YESTIGATIOXC:., 

The \York: in charge of the Office of Expcrilnent Stations ics carried 
out largely in cooperation ,vitl1 scicnti~c an<l eclucat1onal institutions 
and phililntl1ropic organization':\ in c.lifierpnt part":l of tl1c cou1~t1 y. 
Extenclecl series of i11, estigations l1aYc l>ee11 prosecuiecl i11 ~laine, 
Ccn1110ct1ent, Ne,v York, :Ke,v Jersl'Y, Pennsyl\ ania, '\ irgini,1, Tl·~1-
11<>;:-;scc, .... \laban1a, )Iis::--onri, Indiana, I llinois, ;ilinnesota, ..... '"ortl1 D,tlota, 
California, au(l ... e,v ~IL'xico. 1~he Dt•part1nc11t of 1\.gricultnre l1as 
cooperated in NP,Y York: City ,vit1l tl1e .. \ssociation for the In11)r< Yl'
n1c11t of the (Jonditio11 of t11e Poor and tl1e I ndustrial Cl11·istia11 .... \lli
an<'c in studying- the food nn<l 11ntrition of il1e people• of the congC'sted 
c.listri('ts. Siinilar \\·ork. l1as l>ccu done ,Yit11 IIull IIouse in Chi('ago. 
1'hc f>olytec·l1nic I11~titute and the Tuskegee Institute i11 1\.laban1a ancl 
the lla111pton In~tit11te in , .... irgi11ia l1aYe 1na'1c inYestigations in t11eir 
region~, 11articularly· an1ong tl1e ucgr01.. s in tl1e 13lack Delt of the 
South. In other localities e.xpcrin1eut stations, colleges, and uni,·c>r:-;i
ties 1nakc investigations among people of , ariou classe.., anc.1 condi
tio11s of life, including 11ot only clietar.r studies hut also other 1>ha::;es 
of tl1c s11bject of the nutrition of 1nan. 

'l'he method of coopcratio11 adoptccl in tl1e pro!:>ecution of t11cse 
studies l1as son1e Yery decided adYantages, particularly i11 tl1e fart 
that so 1nany different iustit.utions, reprc.:,enting tl1e Yaried inte1 c-.:ts 
of people in ,Yiclel:r s0pa1atc regions, u11itc i11 a st11dy of pre, a lent 
conclitio11s and a11 effort for in11)r0Yc1nent. 11cside::, tl1is, the func1s 
p1 oYiclecl from tl1e Departn1cnt of .1\.gricnlture arc 11scd econo1ni'·ally 
and are ofte11 supplcn1e11te(l by 1ncaus fro1n oilier sources. lly this 
ex.tens:, e coop<•ratiou of i11{li,·iduals ancl institutions ,vith t11e DPpart-
1nent, u11der Ycr:r fa,·01·able condition,;;, a largo an1ount of Yaluahle 
,vorlc is being done syste1natica.lly, t11c results of ,,·hich are 11:ade 
available to t11e 1>ubl1c. !11 tho judg1nc11t of con1pctent expertf;, it is 
1norc thorougl1 i11 its scie11tific 111ctl1ods, n1orc extended in the !:i ... opo 
and amount of i11yestigation, a11d 1nore 11scful in the distribution aud 
1>ractical application of its rc's11lts tl1a11 any other inquiry of the k:ind 
C\ er undertaken in this country or in Europe. 

The 1nore in1porta11t topics thatl1a,ve t11u::; far r()C<..>ivcd s;;pecinl atten
tion are t11e eompositio11 of food ruaterials; the kinds aud a111ounts of 
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food c-onsu1ned by individuals, fa1nilics, boarding hot1ses, and instit11-
tions; the digestibility of food rnaterials, and the funclrunental la"~s 
of n utri tiou. .,\. ,rariety of collateral questions ha,re also recei ,·eel 
n1l1cl1 att0ntion. rrhe results of tl1ese investigations are give11 in 
b11llctins both of a l)opular and technical character, ,,hieh arc issued 
through the Office of }:xperimcnt Stations. The results of analyse8 
of food 111aterials n1acle in tl1Q lTniiecl Stat0s ha,·c been co111pile<l 
and printed in a ln1lletin for 11opular use. I11 a reYision of this 
b ulletin, iss11ecl during t11e })ast year, the con11)ilatio11 ,Yas bast'cl u1)ou 
o,rer four tl1ousan<1 analyses, the larger portio11 of ,vhi<.:h " 'ere made 
in connection" ith the 11utritio11 inYestigations. 1,he results and dis
cussio11 of dietary studies also appear in bulletins prepa1ecl for 11op
ular 11 e. rrhc results of digestion e:xperiinents and 1netabolisn1 
in,·estigations ,vitl1 tl1e ralori1neter are gi-ven in bulletins \\'hicJ1 are 
111ore or less technical in character, intended rather for the scientific 
student of tl1e st1bject. 

FE~\..TURES OF THE KUTRITIOX IX\. ESTIG.ATIOXS. 

Fron1 tl1e scientific standpoint, the 1nost notc,vorthy fe,ttnre of t l1ese 
inquiries is found i11 the researcl1es ,vitJ1 t11e .1\.1 "·atcr-Ro~a respiration 
calorin1etcr, by 1neans of ,vl1icl1 the study of the a1)plication of the 
la,vs of conscrYatio11 of 1nattcr and of e11ergy in the h uma11 bod}· are 
being carried out ,Yitl1 a co1npleteness not J)revio11s1:r attained. I ndi
cations o:f the value of t11is apparatus and 1nethod of inq11iry are 
apparent i11 i lie fact, tl1at an apparat1ts 011 the sa1ne general plan, but 
la.1 ge e11ougl1 for experi1nen ts ,vith don1estic ani1nals, is already in 
process of constructio11 at the cxperilnent station of t l1e tate College 
of Pennsylvania, under the clirectio11 of l'rof. 11. P. 1\.r1nsby, and in 
cooperation ,vitl1 the Bnreau of Anin1al Industry of the l)epartu1ent 
of Agricnlt11rc. 1,hc Prussian Govcrnn1cnt l1as provi<letl 1ncans for 
tl1c constructio11 of a sin1ilar apparat11s for tl1e Institute of .1:\.ni1nal 
Physiology at Donn, 11nder Professor IIagen1ann. ..A.n appropriation 
unc1er C{o,~ernn1ent authorizatio11 l1as a1so bee11 made for the construc
tion of a li]ce apparatus in connection ,vith the Inc;;titute of .1\..ni,n1al 
Physiology at I3uclapest, 1111cler J>rofessor Tangl. 

Fro1n the r)rartical standpoi11t, tl1c inforn1ation gatl1ered in the 
11ntrition in, estigations is already l>eing utilized, a11cl the interest of 
econon1i::,ts, educators, ancl houselceeper:-, i11 the re. u1ts is constantly 
increasing. 'l,he 1esnlts arc being utilized in the determination of 
rations for tl1e .1:\.rmy and Xavy of tl1e 1:nitecl. tates. Public in titu
tions, in ,vl1icl1 dietaries are 111acle up for a considerable nun1 ber of 
personc:;, arc like,vi'-e taking aclvautage of the1n. rrhe ~ ew York. 'tatc 
Co1nmi. sion in Lunacy, ,,·11icl1 has cl1argc of all the public insane ho5-
pital'::i of that State, l1as employed Professor .t\.t,vater as a consulting 
expert on nutrition, and l)ecial studies of dietarie for these in. ti
tutions are being conducted 11nder l1ib direction with a Yie,v to the 
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hnpr0Ycn1cn t of the dietaric-; for t h e in~an0 patient"' as regarcl-s bot h 
q u ality a11d 0con on1.\. 'l'he U'5t•fu ln 0ss of thi~ ,York is l>} uo 1nPans 
confined to the l rnite<l State::-, bnt i" l'~ten<l ing- to other c·onntr1<'s as 

'' l' 11. 
J).. fEREST OF <.;CH OOLS .\XD OTIII<}R 1-XSTITlT'I'IOXS I'X ). CTHTTTON 

rx, ESTIGATIO:::-. ';. 

()nc <'-;pecia lly eneouraging feature 1~ foun d in t h e iutcre-;t in tho 
r;;,n hject t hnt is being cont in na lly 1nanifc::,ted l>.) progrc.-si ve ell ucator-; 
rf hp1•e i · 1nncl1 rcac::.on to h ope that, gra<lually th<> rei;;ults of thc•"e 
in qnirieh "ill find place in regular pnhlic sehool in-.;truc-tion, ancl thn s 
beccn11c a part of the con1n1on kuo\\ ledge of the co1n1nnnit_\. 

I n the l.l,t rrporl of the I~nrean of l ~<lucntion 1t \\,l "- '-itatc·<l that 11G 
citie-; in the eonntr_\' have intro<lne<>d into the <·urrH·nl,l of' the public 
sehools ~01nP for1n of n1annal trHining. n1any othPr cit i<'"- C'Onte1nplalc 

it. an<l il " ' ill douhtlp-.,s .... oon he a }><trt of onr ::;c•hool "} "'tc111. 'f he 
for1n of th1-, training at p rP,eHt offer<'<l to girl:-; is in the 1nain c•ool~
ing, hut th<•1e is a g-1·0,ving fe<'ling an1O11µ; pcluc>ators that it i:s the 
seiPn<·t• of nutrition ancl plain fact-; alJout food in it rPlation to 
healthful li, ing tha1 should be taught. 

Sl'hool..., of <lo1nPs ti<' sci<>nce and sc·hool:-. of eook<' r,v rach y<'nr pay 
1nore attPntion to tlH~ '-ieientifi<' c.ale of nutrition. and in a 11111nhc>r o( 
in~tant'<'S ha ,·e u11d<>1 takPn in\ pstig-ation.., of (·<>11,idcrahlc• prac·t ieal 

i.n1portan<'l"' as \\'Pll a~ sei<>ntific Yalne 
.1\ nutnbPr of s<'hools and college-; have tak<'n np the st u<ly of dict

a1·ies ,vith a vie"· to 1n1proving th<' diet of t11cir -,tu<lc>nts or 111aki11g- it, 
n1orc rational. 'fhp ,;·1111e i.., t 1·nc of charita hle in'-it 1t u tions, h ospitals 
for the insan('. prison-.,, and oll10r institution-.;" here a largP J1t11nhPr 
of people n1u:::;t be fPcl. I n sueh 111-;t1tutio11.., it i<-;, of cou1·se, <le~1rable 
to tnake tl1e <lict sufficient in a1nount a11<l ':>nit eel to the 11<'< <1.., of the 
pt•1·sons consu1nin~ it. I t i~ obvious that a s1nall sa,·in~ p<>r eap.ta is 
a n1attcr of consiclerahlc ilnportancc in the aggr<'gntc I n !--<',·eral 
in~tancc>s a <:;tutlv of tl1c kin<l aucl a1nou11t of food ('onsun1c>c1 ha~ 

• 
c:;ho,vn that uc-h a sa, ing "as pos'-iihle "·hilc at the sanH' tun< 1h<' clipt 
,, ,ts n1ateriall,\ iinproYecl. 

..,\n cxan1ination of the files of nH.'<lieal journals ancl scientific 
pcrioc1icals puhlishe<l in this count1·., "'ho\\'S that the earliPr Yolun1es 
contained f(•,,· artielc<, on inYl'Sligatious of nutrition, the ch<'nlistry of 
foo<l ancl ":.i1nilar topics; ,Yher<'as th e total nu1nl>Pr of su<'h artic-1cs 
publi~hed in silnilar journals \Yithin the la;.;t fe\\· y<'ars is quite large. 

llt>quests fo r hnliPtins ancl i11for1nation l'l•c·civ<•d uy the l )cpartrnent 
of .1\ gricnlture fron1 . c11ools, elnhs, a11d individuals sho,Y that the 
interest in nutrition inYcc;,tigations is not co11fined to any one region 
or to persons follo,ving an~ <-,peeial line of ,York, hut that it i-; general 
and "·idespread. Offers of cooperation 111 foo<l in\ e':':>tigations are 
frequently 1uade l>y uniYersities, schools. and intl1, itlual ,vorkers, autl 
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it ,voul<l be ql1ite possible to cxtrncl tl1e ,vorlr and very 1naterially 
inerease tho total Ol1tput of -'\111crican invcstigatio11~ on this line, 
p1 o, i<lecl 1norc fnn<ls \\'C'l'C' a, aila l>lc fo1 the purpose. 

l{E.ACTION OF DEP.Al{T~IENT OF AGRICULTURE N'CTRITlO:X IX\'ESTIGA

TIOXS upo::-; ~CIE:KTIFIC RESE.ARCH. 

'l'hc 1caction of this inquiry f1pon scic11tifi<: research and the 1:;c•ien
ti1le spirit in institutions ,vl1e1e inYcstigntions are being carried ou 
clP,;;er, <?S c:;pecial n1ention. I t l1as bee11 tl1e pol1c:y of the Department 
of _..\ gricl1ltl1re to encourage inquiry b:r in, estigators and organiza
( ionf-,, and in institl1tions "110 e o,Yn reso11rces in the form of mone}~ 
and of labor can lJe devoted to the pl1rpose, the funds su1)1)lied b3-· the 
I >epartn1ent l>eing regarded as supplcn1entary. In this way the 
appro1>riation by Congress l>eco1ncs to a co11sidcrable extent a fund 
for aicl of scientific re search. 'l'" o in1po1t .. 1nt adYantages are e\ident 
in snel1 a 11ol1cy. On tl1c 0110 hand, the a1nol1nt a11d value of tho 
procl net, ancl cons<. q ncntly the direct benefit to the co1n1n unit)T, are 
Ye1·y 11111cl1 la1·ger t11an <>oul<1 othcr"·isc l)c obtained fro1n like expc11di
t nrc of puhlic funds. On tl1e other hand, tl1e aicl thus giYen lJy the 
(;u, ernn1ent to research in llifferent parts of the conntr:r is a , ery 
i1nportant sti1nuln-;;, encouraging professors of institutions to under
take and trustC'es to support il1qniries ,, hicl1 \Yithout sucl1 aid" ould 
not ho unclcrtak:on, and enabling gifted anu as1)iring students to ent0r 
fields of original inquiry su ch as will be useful to both thC'n1selYes 
and tho public as ,vcll as to the ca11~e of science in general. 
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S111Jcrintenclent <~f TJ·o,·king Plcn1s of the Dicisio11 nf Fu,·estry. 

IXTH<lD l'CTIOX. 

1'he general n1OYe1ncnt in tl1e l .. nite<l ~tate:::,; in fa,·ur of c·on-:;C'1··1·a
ti,·c forestry 1Jcga11 alJout t ,Yenty-fi, c 1.o tl1irty yeal'':i ago. l)u1·i11g 
tl1is ti1ne, tl1ro11gl1 tl1c 1uedin111 of ll<.'\\"-l>1pcrs nn<l 1nagnzine:s, (}o,·
ern1neni an1l ~tate 1n11)lications, antl :--c:il'lltifie and oth<.'r a.ssociatio11:-,, 
the in1porta11ce of a strong federal an<l ~tatC' forc':>L poli<·.r has l> t·011 

e111phasizcd, a11d pri, ate o,Y11<•rs ha Ye l>rc11 111·gc<l to adopt, e,u•pful 
1ucthods of han<lling thei1· "·oodlan<ls. S01110 of the results of thi•, 

I 

agitatio11 arc \Yell k.110\\·n, snc·h as the \Yitl1<1rn,,·al fron1 :,jale of a bunt 
4:,,000,000 acre's of 1>uhli< lan<l to l>e l1eltl as fe<lC'ral for<'st rcser, a
tions, tl1c estallli,l1111enL of ""t·1t0. rescryations in Xl•\\· 1·orl-.. an<l i>~nn
sylYa11ia, th0 institution oi ,l ) st01n of fil'e pati-ol in :\Iaine, Xe\\ 1 < l'k. 
N e,Y IIa1up:::ihire, ::\liunc,sota, \\.,. iscunsin, an<l Pc1111syl ,·auia, the app0111t-
1nc11 t of fo1'<'St <.!Ou1111issioncrs or siinilar ofiieers in :Jininc, J\C\\' IIan1p
shirP, N("\Y 1.,..orli:, Pennsy1Yania, ::\Iinn<:sotn, \\ ... i:;eonsin, an<l J{ansa:-;, 
the organization of t,Yo forest sel1ools i1t the }~ast an<l t ,vo in t lie 
\\.,.est, as ,,·ell as the e:::ital)li:-,h111Pnt of eonr:ses of ll'cturcs on forcst1·y 
i11 1ua11J· agric11lt ural colleges, and the c·rPat ion of a, li,·elj.,. interest in 
tl1e s111Jjcct tl1rougl1out the country. '\\.,..hat, efl'ec:t the efforts of the• 
acl,·ocatcs of forcstt}· l1aYc l1a<l on the hnn<lling of l)rivato \\·ooclla,nd~ 
is, 110,vcYcr, 11ot ]{110,v-11 to tl1e general l)UlJlic, 1nau:r belicYing that, 
,vitl1 tl10 exception of a f ~,v- conspic11ous 0xan1p1cs, real forestry has 
not 1}cc11 l)racticc<l at all. .L\.s a 1na tl<'r of fact, a large a1nonnt of 
"·ork: l1as bec11 c1011e along tl10 lines of co11se1 ,·ativc forest 1nanag\•-
111ent, althougl1 it l1as not 1Jce11 k:no\\ n 111111..•r the 1u11nc of forl•st1·y. 
It if-\ 11e,Tcrtl1eless a fact that "\YlH.' reycr land is 1na11,1gcd ,vitl1 the 
intc11tion tl1at it s11all :rield re1>eatcd crops of tin1l.)pr, a11cl is so treated 
tl1at tl1c I)roduciug l)O\Yer is n1aintainc<l aL a high 1>oint, there t1•np 
forestry is l)racticcd . 

.L\. largo 11uml)cr of o,Yner-:; in nearly e,·ery State l1ayo carrjed on 
,\·ork: ,,·hicl1 conies entirely ,rithi11 this definition of tru<' forP~try, l>ut 
t11eir l1oldings are for tho 111ost p1,rt con11nlrati, cl.r s1nall. 'l'he 
1najority of tho largo o,,ners, the l11n1ber companie~, l1avo 11ot cut 
tl1eir forest~ with refcre11ce to tl1e futl1re procll1ction of tiiubcr, except 
in some of tho spruce sections of tl1e N ortJ1cnst. 'I'hrougl1out the 
far -nr est, an<l in 1nany 1>art::; of the Ea~t, the da11gcr fro in fire i~ so 

4.15 
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great thaL 1nost o,Yners 11aye not aarc<l to leaY0 1no11ey invested in 
the forest in the for1n of small gro,Ying trees ,Yl1iclt otber,Yise might 
be ·utilize(l ,vitlt prese11t profit. I11 other sections, 11otabl,r tl1e Lak:e 
States, tl1e taxes arc so l1igl1 that 1na11y o"·ners could not afford to l1old 
t11c land for ft1turc crops of tin1ber, even if tl1ere ,,ere no danger from 
tire. 111 sttcl1 localities it J1as been the object of lumberme11 to remo,Te 
the tiJnbcr as soo11 as possible., \Yitl1 no i11tention of e,,er cutting o,,er 
lh<' land a second tin1e. This system of lun1bering, together witl1 tl1e 
great <lestrt1ctio11 of the forests by fire, has given the in1pression that 
there is no careft1l forestry· iJ1 this country at all, and the n·ork: of the 
mall}' s1nall o,Y11ers and of t11e fc,v large o,"Vners "·ho haye· managed 
tl1eir lan<.18 co11ser,,atively has 1Jee11 overlooked. I t is the p11rpose of 
this }Japer to revie"- brieflJ" the ,,ork alread;y doue OJ' private ow11ers 
along tl1e li11es of f orestr:r, much of ,vhich , thougl1 lacl{ing systen1 and 
in1pcrfcct in metl1ods and results, sl10\\·s the intention of true forestr:y 
and 1narks a great advance in t11e treatn1ent of our forests. 

I n order to con)c in toucl1 ,Yith private o,vners ,Ybo have carried on 
such forest ,York: as ]1as been clcscribec.l, the Di,·ision of Forestr3T 
issued a cjrc11lar letter of inquiry regarcli ng the 1Jl'C'Yailing 1netl1ods of 
ba11clling "·oodla11ds. Ans,Yers ,Yere recci,·ca frorn about ~,000 persons 
fron1 forty-six States a11cl Territories, nearl:y 1,000 of ,vho1u stated 
that the-,y had done some work wl1icl1 n1ight be classed as forestry. 
Tl1c 1naterial ,,·as so volu1ni11ous that only a general account of the 
,,ork: can be give11 here, ,,ii.h special reference to the 1nore instructi,Te 
exa n1 ples. 

rl'J1e earliest at tempt at co11Rer·vative forestry of ,,hich the ,Yriter 
has record ""as made i11 Connectic11t in 1730, "lien .T arecl Eliot, of 
G11i1forcl, in co11nectio11 \Yith Governor B11lk:ley and a, .:\Ir. J.,ivingston, 
of :trc,v York:, started a small bla t f11rnace at Old ~ ali~bury. The 
,voo<l used in 1nak.ing the charcoal needed in the furnace ,,·as cut from 
the 11eigl1l>oring "-oocllar1cls, and instead of clearing t l1c forests, as was 
usually done, a careful s:ystem of thinning ,vas adopted. Only the 
large trees were ct1t, wl1ile t he s1nall specin1e11s ,Ycre left standing to 
shade tl1c gro1111cl and to gro,Y to a larger size. 'I'radition states that 
under tl1is systen1 the o,,ners ret1u·necl for successive crops e\·ery 
t1Vc11t;r :years, and it is reportecl that timber is still being cut pe1iod
ically from tl1is san1e land. A silnilar system of caref11l cutting is said 
to l1a,·c been 11secl b:y a large 1111111ber of farmers i11 N e,v England 
early i11 this century, and the practice ,vas ,vitho11t do11bt inaugurated 
very soon after the co1111tr3r Lecame thickly settled. Some far1ncrs 
,venL ftu'ther than simpl}T to select witl1 care the trees ,vhicl1 they 
" ' isl1ed to use or sell, and made thinnings ,vitl1 the sole vie,Y to improYe 
the remain in g trees. Thus, it appears that in 184:0 B . F. Cutter intro
d11cec.l on his land in Pelha1n, N. II., a system of impro·vement cut
tings. I t seems that an abandoned field l1ad sprung up to w]1itf' pine 

t 
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and gra.) hir~h, an<l that "·hen the trees "·ere abot1t 20 years old 
the birc11es l>c>ga11 to be broken l)y the ,vind and to die. '\\' i~l1ing to 
sa, c tl1e ,, oocl before it <leca3~cc1, J\Ie. Cutter c11t out all the birc11> 
le,tYing tl1c pines 1111toucl1ecl for t"\'felYc ·years longer. Il e tl1e11 sa\V 
tl1at a considerable 11un1ber of the latter ,v-ere being cro,Y<lc1.l 011t a11cl 
,vc>rc dying from laclc of gro"·ing space a11d ligl1t, ancl accordingly l1e 
t11iunecl 011t all tl1c ,,eak and 11nlikcl)' iTees, lea.Ying the stro11g, ,·ig
orous specirne11:s for 111c fi11al crop. J[i labor was repaid by t11e ,Yood 
\Yhicl1 h(-' too)c 011t ancl the improven1e11t of the re1naini11g trees, ,,·J1ic11 
g-re,, 1nor0 rapidly on account of 1110 incrensed a1no1111t of ligJ1t an<l 

~l)R.CC . 
.. l'hE' pla11ting of fore~t tre(>i:; on ,Yaste lan<ls ,ras l>eg1111 i11 Massac1111-

setts al a ycrY early date. It is saicl tl1at 1)ei,Yee11174:0 ancl 1730 a11 
' ~ 

expPr11ne11t i11 planting trees for , l1ip ii1nber ,,·as 1nacle at P c1nbroke, 
~Ia~s. 'fraditio11 relates t 11at the plantat io11 ,,as a con1p1etc sncce~s, 
a11c1 that ti1n1)er \Yas e11t fro1u it al)out 1810. .1\.nother Barly planta
tion "·a.., 1naclc i11 11ristol (iol1nt3·, ?ifass., il1 1700, ,,hero a far1ner 
stoekc<.1 a field ,, it11 yo11ng oaks by so,ving it \Yii.11 acorns. 011c of tl1e 
first cxperin1ent:s b1 pla11ting of ,YJ1icl1 there is rccor<l \YclS 1nade i11 

lolD at Cl1el1nsford, :\las..(;\., " 'l1ere Re,· . J. I,. Russell tra11spla11tell a 
largP 11u1nher of pitcl1-pinc seedlings fro1n a field, ,,11icl1 ]1e wished to 
c·u1tiYa1P, to a :-;tretcb. of l)arre11 drift sand. Ile ,\"as 1n11cl1 laugl1cd at 
l>y }ti:-; n<.>igh uor:--, l)ut to tl1cir astonisl1n1ent tl1c trees flourished, and 
i11 t ~·venty yea1 ~➔ he 11a<l. a fi11e grov·c of l)incs, G to 8 i11cl1es in <1ia1nctcr. 
()f ... till greater intPrest a11d val11e as a11 illnsLratio11 is tl1e l)lantation 
of Zacharia11 Allen, at Smithfield, R. I ., ,Yl10 1)la11led abo11t JO acres 
of ,,a-...te land in 1820 witl1 chestnl1t, oak:, l1ickory, a11d locust. ,-l'l1e 
sre<l ",ts so"'·11 in plo'1.'ed furro,,s on ll1e s1nootl1 ground, a11d in rough . 
pht(•<.'s was <lroppecl in ]101cs n1ade by a. l1oe or a sin1ilc"1.r i1nple1ne11t . 
.1.\.. <"a1 efnl acco11nt of all cxpendit11res ancl receipts ,vas kept, and at 
the rn<l of fifty-seYen yca1·s the boo]cs sl10,vecl a. profit of 6. 02 per ce11t 
on the capital in,Tested. imilar plantatio11s \Yere do11btless 1na<lc 111 
tl1<> early part of the century, but no <l.efinite record 0£ i.he1n can be 

obtained. 
Planting 011 a la,rge scale \Yas begun in eastern ::\Iassachusetts in 

the p1·ese11t cen t11ry as early ab"' the f ortics. ,-r11e best Jcno"·11 of tl10 
plantati011s arc tl1ose of Ricl1ar<.1 Fay, at Lynn, ,vho planted abo11t 200 
ac-res, in 1 -!G-1850, ,,·itl1 oalc, asl1, maple, X or,Ya.r spr11ce, Scotch 
pinP, and larch, a11d of .Tosepl1 . Fay, at '\\T oods Ilole, ,vho a fe,v years 
later stockcc1 auout 125 acres ,vitl1 trees. 011 Cape Cod it has been 
the eusto1n of tl1c farmers for many years to so,v the see<.l of pitc}1 pine 
on ,Yastc lands. The meLhod js to so,v the see<.1 ,Yitl1 a n1achine or by 
haucl i11 plo"·ed furro"·s al)Ol1t 4 feet apart. The cost is estin1atecl to 
a ·veragc 83 to 85 per acre. \\Thile pitch pin.e is the tree rnost com-
1uo11ly planted. oak, ash, anc1 other species l1aYe also been 11sed. ..rhe 
plantatio11s i11 eastern ) Ia . sac11usetts are ueing inYestigated l>y the 

1 .A tlfl--27 
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:\ f assa<·husPtts Ji'or<':strj .,\.._~ociation, and rPcor<ls hav<' alt·<>acly bccu 
• 

ohtaiuPd of 10,00(1 a<·l"<'!-, of lancl artificiall.'' stock:ccl with trees. (PL 
X >.. \ , figs. 1 and :!. ) 

I 11 n1an_\' :--cc·t ions of 1 he> <·onntr.\· planfing hy o\\'llfH'.::, of sn1all hol,l
ings i.::, \'Pl'.'' iinportant ;u1d should hP <'HeouragPcl in eYe1·y "ay lH>~~i
hlt>, hnt th<' propc•r <·a1·e of the P\.isting \Yoodland.._ i'j of n1nch greater 

'-' 

iu1pol'tan<11'. .:\fan)' oh--1• r, ing- fal'1ner-, have alrca<ly ~tu<lied thi~ 
p1 ohl1 1n and 1na11ag<' 1 h<'il' ,vood lots " ·ith grC'at intellig;enee. (Pl. 
>.. :\ \ I fig. 1.) 'flu· <'Xi 1·ac·ls "'hieh folio"· \Yl'l'l' sl•leetPd fro1n a larg-e 

~ 

11111nhe1· oi l<1 t,tpr.., "·rittPn l>y fnr1ncrb in nearlj' every seetion of tl1e 
eountry and art• g1,•pn to illustrate the eharac·ter of the ,vorlc donl'. 

J\ fa1·n1e 1· in l{ocl c>-.,tC'r, , ra...,s, " ·1·ite" ii" follo,vs: 

Ton years ago I began to cut a.11 trees ext;ept ,vhite pine. I triln the trees as 
high as a 1na11 can reach ea ily. na1nely. (j to feet, leaving all limbs on the ground. 
I leave the outtside trees. ,,·hich are exposed to the sun, as a protection to the 
triunuecl trees. I thinned and pruned the tree "·hen about 20 years old, leaving 
about '200 per acre. 

'l'hc- follo,,·ing stall;111e11t ,,·n::-- rec-l'iYed fron1 a farn1cr at "\\~r(•11tha111, 
::\Ia -.;s. : 

.About thirty years ago I began to cut out the dead and unthrifty timber, al:so 
cut inf P-rior kin1ls to give m ore roo1n to the better ones. Cut early in ,vinter, 
1 cf ore deep sno,v interf er<'s "·ith tho work of picking up and hauling. Never cut 
at tho edges of a ,vood lot , but Jc,ave thick f!ro,vth to act as a wind-break. Do not 
cut the :san1e land each year, but only so often as dead ,vood or inferior gro,vth 
make~ it ,vorth going over ,vith ax and tean1 . 

• \n 0\\'t1c1· in (;l'an,· ill<', . \ , \\' rites that hi.::, grandfatht•r began in 
1 ~;10 1 hP Bl<'l hod of \\'ork sho\\ 11 in th<' follo\\·ing t'Xlraet: 

I go over eaeh lot and st>hct such trt>es as I consider to be ripe. iuclnding all of 
any size. with broken or dead tovs. ThPso trees I blaze pr 111ark "'ith an ax. I 
the11 send 1neu to ~ut thes1• trees and iustruct the111 to use care in felling not to 
i11ju1 c any young trees if they can avoill doing so. Tho tops I have ,vorked up, 
so as to leavo the ground cle·1r for the next gro,vth. 

'I'li 1~ e,u•pfnl "ork is h} no n1<'a11:-. c·onfinc-d to the X ortheast, but 
l<'t t<'J'"' "orP re<·P1\ e<l fro111 1ncn in llt'al'l) every State to the effect that 
a, <'I'\ la1•gp 1111111b<'r of fa1·111<•r:,; <•ndeayor to nse ron~erYntivc 1nethods 

• 
in <·uttino· fhl'i l' \\0011 lot':) 'l'hus, 01H' farn1cr \Yrites fro111 'l'ennc•sspt': 

b 

t. \V·o nsP all the> ti111l>er that hlo,vs do,vn. 
!.?. \\Tc, cnt a11y that scf1ns to lie t1iscnsec1 or dying. 
!L \\Telaho the crooked, knotty. scrubby trees. 
4. If \YC nce1l 111ore \\'ooll ,Yheu the al>o, c l,inds nre used, we cut the oldest trees 

thnt sPe1n to <lo the least gro,ving . 

..1\ \ irgiuin, eorrpspond<'llt stnt<'s: 
li'or fn('l I cnt the old, dead, gnnrll'd, crooked, and unshnp,,ly trees, lenYing the 

etr, ight, vigorous. nnd n1oro ,·nlnaule. ,Yhen cutting for fence material, I take 
only ouc or t,vo hore nn1l tlHre, thi1111ing out to giYc others 111ore room. Tops. 
logs, brush, etc., are btn·nell 1n \\inter and nshcs sprend a111ong gro,Y1ng trees. 

• 
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FIG. 1 .-WHITE-PINE GROVE IN WHICH T HINNING AND PRUNING 
HAS TAKEN PLACE. PLYMOUTH, MASS. 
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FIG. 2 -PLANTATION OF WHITE PINE, EIGHTEEN YE.ARS O LD. 
SOUTH ORLEANS, BARNSTABLE COUNTY MASS. 
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FIG. 1.- A PITCH-PINE PLANTATION, ESTABLISHED BY SOWING 

EAST BREWSTER, MASS. 

PLATE XXVI. 

- - - --. 

F,G 2 -LAND CUT PERIODICALLY FOR SPROUTS, WITH YOUNG GROWTH IN THE 

FOREGROUND. BARNSTABLE COUNTY, MASS. 
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A )Iicl1igan man writes that h e marl{S all tl1e trees he "'isl1es to leave 
standi11g and c11ts the remaincler, piling and burning the brush. 

_...\_ California farmer writes as follo,v : 

In the winter season, ,vhen time " 'ill admit fro1n farm "'ork, I cut out all the 
• 

poorei:;t growth, leaving only thrifty treas, about 200 to the acre. I dra,v all brush 
to son:.e clear ground ancl burn it. I burn all chips and tral:ih and obtain a large 
amount of ashes. ,vhich I throw around my apple trees. 

CA.REFGL CUTTIXG OF SPROlTT LA.XD. 

I t i:::, ,vell kno,vn that 1nost l1ard vvoods send up sprot1ts fro1u the 
st 111np, especially if the t rees are cut before the sap begins to run in 
the spring. (PL .XX\rl, fig. 2.) niany farmers take ad ,1 antagc of 
tl1is fact, and cut tl1eir ,voodlands clear, and t11en ,vait fifteen to thirty 
}Tears for a second crop of sprouts. I t is com1non to l1ear this practice 
v·igorousl) co11dem11ed, b11t as a 111atter of fact, it is one of the estab
lished S)'Sten1s of forestr)T usecl in Europe as ,vell as in this co11ntry. 
For tl1c production of fire,Yood it has 1nan}r ad ,-antages; and if the 
cutting is done carefully, the gro"'th ,v-ill frequently a1not1nt to not less 
tl1an 1 cord per acre per annum. Th11s, :N"ew England far1ners calcu
late tl1at about twent;y-five years are required for cleared sprout 1and 
to prod11ce 25 cords of ,-vood l)er acre. 1.,l1is system l1as been iu prac
tice si11ce the early settlement of the couutr)1

, and in 1nan)' places old 
oalc stu1nps n1ay be seen from which repeated crops of spronLs haYe 
bee11 cut ancl \Yl1icl1 l1aye become, under the treatment, gnarled, rnis
sl1apen, ancl c.oYered ,vith irreg11lar knobs. ..t\s a r11le, no precautions 
are u ·cd to assist in t11e prolongation of the life of the stumps, b11t the 
corres1)011dence of the DiYision of Forestry sho,Ys that a considerable 
number of men ha,'e take11 tl1is point into consideration in ct1tting 
their sprout la11ds. Tl1us, a New Jerse:r farmer ,,rites that he cuts 
l1is st11mps slanting from the center like the roof of a l1ouse, talcing 
care not to injure the bark. In this " ·ay no rain ,,ater is allo,,ed to 
collect on the stump and th11s hasten its decay·. A number of corre
spondents stated that tl1ey are accustomed to c11t tl1e stumps close to 
the gro11nd, so that independent roots ,vill be forn1ed and the wind 
,,ill not break: off the sprouts, as \Youl<.l often be the case with l1igh 
stumps. Letters "-ere receiYecl from mall)' farmers stating that theJT 
al,,ays e;ut tl1e trees in winter, as the sturnps are apu to lose their 
sprouting power if cut d11ring tl1e gro,,ing season. 

COXSER\-.,\.TI"VE LU:\IBERIXG. 

1'hp most extensi,-e "·ork in forestry by lun1ber1nen has been done 
in the spruce forests of N cw York and the X e,v England States. 1.,he 
pioneer of tl1is 1n0Yement was E. S. l'oe, of Bangor, l\Ie. , ,vho sa,v 
Yery early that if only the large treef-:> ,Yere cut and the srnall ones 
left standing, t11e land co11l<l be cut, o,,e1· at repeated intervals. In 
letting contracts, t11erefore, 11e restricted t.,he cutting to 10, 12, or 
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e,~en so111ctilne-.; 1o 11 inches on the stn1np. ...\ <; a rci,ult he cut OYPr 
certain t1·act-:, a second tilne and obtained as large a cut as at first, 
u-.,ing- th<' sa1ne clian1ctPr liinit. .1\ largt' nn1nbP1' of o,Ynt~r~ ha,<1 fol
lo,Yc<l hi· e\:arnpl<> and lilnit<>cl the <·ntting of spruce to a c<>rtain size_•, 
but :--o f,u· as thP \\·riter i:-, i11ftn·1n(•<l the cutting-, have not been regu
lat0cl in a c..,y-.,te1natic ,vay, except on the t1·ac-ts belonging to l)r. ,,-. ~
,, ... <>hh and Ilon. ,,r. ('. ,,~hitn<>)-, in the ... \clil'onclacks, ,,·he1'(l the la1.d 
ha'j bc('ll ln1nb0recl under as, ~te1n dt ,.i...,e<l hY the D1Yic,iou of I•~or-

• • 
cstry. rrhc U'>llal 1nethod of the ln1nlH•rn1an i5 to issue in'::itructions 
to i he ehoppe1·~ not to cut tree'::> under a ePrtain <lia1nete1· on the c,tu1np, 
a11cl latnr on the stu1np-, in the> \Yoocls or the hutl log-5 on the landin~s 
ar<' 1n('asn1·c•<l in order to sec thal the rpgulation has been co1nplie<l 
\\ ith. ()n the t,vo tl'a<·ts just n1entioncc.l, ho\\0,·er, not onl, i~ there a • 

clian1ett1 1· lin1it fo1 the cutting, but all tr<'es ar' 1narked \\'hich are to 1)P 

ent, ancl ':><'0(1 tl'P<'<; above the spPcified size are left \\·hen nece s,lry. 
1'hc ln1nb<'1 ing j..., stri<'tly regulated accortl1ng to the follo,Ying rnll~s, 
and ro1npt>tent inc;;pp<.•tors al'l' en1plo} eel to see that tl1<•~ ar<' rigicll)· 
carried 011 t : 

(1) Xo trees shall hP cut ,vhic·h arc not 111arkel1 
(~) .,\11 trees 1narked sh,tll be cut. 
(:3) Xo trees tih,tll l>c left lo<lg<'d in tlH· "·oo<l-., ancl HOU<-' shall be 

o,•prlookccl 1>, 1 he skiclclcrs or ha nler'> . 
• 

(--1) ,.\ll 1ne1·eh,u1ta!Jl<> logs \\·hich ar<-' HS large as 15 ineh<.~ in (lia1nc-
ter at th<' sn1all Pll<l 1nnst b<' utilized. 

(,i) Xo stn111p-..; shall h<' cut 111orc_~ than Ii in(·he:-, high<1r tha11 the 

stun1p is \\id<'. 
(u) Xo hprnce shall be nsecl for hrHlg0s, cor(luro}, :--1\.i<ls, :--li<lt>s, or 

for an~ purpose exc·<1pt building ca111ps, <lain~, or hoo111s, unles:-. it i-; 
ah!-)olntel) ll<'<'t•ssary on aceount of lack of other tilnb<'l' 

(7) ... \.111n<'rcha11tablc ::-;pruec used for skHl\,·ay':> 111n8t he <-'llt into 

logs and hauled on t. 
(8) ( 1outra<'tor:-; 1nnsL not du an} u11n<'ePs:-;a1) cLunag<-' to young 

gro\\ t11 in ln1nbering; an<l if any is done, the} n1nst t1ii::>eharg·<' the 1nen 
,, ho cli<l it. 

'fhe International Paper (\Hnpany has" ithin a fe,Y} ears adopted 
a S) stt'1n of rt'siricting the eutting of sprnrc on a part of its land:-; in 
~Ia1n0, · re\\· I l a1npshirt>, \'"cr111ont, and Ne" York. 'l'he 111Pthod i.., to 
c·nt no sprncc under 1~ inch('S in dian1cter on th<' st n1np. l◄'ir, ho\\ -
<'' Pl', is ent clean in order tu reproduce the gronncl to spruce. ()n 
on<' t 1·aet or 1 ~0,000 a<·rPs, in .1. 0\\' I l a1npshirc, an inspc>ctor ha::, been 
p1nployecl to \\ateh the lt11nbe1·1nen to sec that tht\f do not cut any 
:-;1nall sprn<'c for lu111bcriug pn1·poscs, <~xeept for ca1nps, l>1·illg-es, darns, 
c·rih:-;, pic•rs, and corc.lnro}. On a co11siderable an1ou11t or land, ho"
<'\Pt', this <•01npany cnts thl' spruee elt>ar "·ithout rPgnrd to the future 

produ<'tion of' titnber . 
. i\n intel'P81incr 1netho<l oC forc~L ,vork i~ that u:::;e(l in the S()Uthern 

b 
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part of'\<''' IIa1npshil'P , nPar l ,al..:e \\ ... inncpL''5ankce, "hPrc the ln1n· 
l>l""l'tne11, in a 11n111h0r of easPs, 1ut, <' left" hit 0. pill(' t100s for 1')CP<1i ng 
purposes 'fh e trPcs Hl'(' u-.,ually sprra<lin~, S<·rnhh} "'lH'<'i1ncn~, "l11C'h 

arc of no great, alnP, but" hich, ne, crth c lcss, ,,onlcl bring a s111all 
pri(•P fo r lio'\. hoard--. 'l'h<' l11iubel'n1en <·alcnlat <' that al>out 1\\0 to 
ti,·(, p:0011 :::.e< d tree's of pine pp1• nc·rc, <'\ culy 1listrihuted, usually 
s('('lll'<' an exct>llcnt natural l'C'pl'nt1ttC'tion. It i'-> tlu.' C'tu,10111, thcrPfor<:>, 
to lra, <' stan<.ling not lcs"' than t\\'O or thre0 spr<. ,uling t 1·ces pPr a1·rc. 

S01ne of t 1v• lt11nbPl'n1c11 in i\Iainc. in cu tting seconcl µ:ro\\·t h \Yhitc 
pin<.', lca,e st·u1din~ all t1·ees nn<lPr 1~ inehe-., 111 d1an1c>te1-, nn<l ('Hl<'ll· 

lat(' that the~ c•an IPtnrn for a scc·on<l erop 111 ahont 1\\'Plll,\ )l'cll'..,. 

In th< ... \ ll ·gh<>n) ,fountains 1nn<'h of th<> ln111hcri11g does hut little 
<la1nagl' to t h t' fol"<'"il. 'fhis 1s usually not <lHC' to a c·onsc>ionc.; int<'ll
tion on thP pa1·t of thC' ln1nlH'I'llH!ll to protP<:t thl' fo1<•-.,t, hut 1s 1)(' ·ause 
onl.,· a li1nitP<l <·Lt:--s nf tiinb<.>1· c·nn hP "'ol<l. 'l'hn-.,, on<> Blan 111 \\'"c•st 
\~irgi1tia \\'l'itl':s th,tt ht' ents onl) thl \\httl' o,tl...., poplar, an<l \\ah1ut, 
lea, inµ: all tr<><>:-. nnd(•r :?a i11c·hL.., in dia111Pl<'l'. 11<' ..._l,ttC's that h<> tal\.e.., 
0 -r<•at ('Hl'l' not to inJ·ure th<' ,on11 11• 

0 l'O\Yth· that he is no"' euttinff ~ ' ~ ~ ' ~ 
OYPr a traet of 1,~00 aere" for the thirtl tinH· in (\\'(•llt)·-si\. )l'HI'", a11c.l 
that he 1.:.xp<'t't::-i to l'<'lllOYf' his fourth c·1·op in fiv<' )'L'<ll's 111orP. 

_\ uo\<'l plan of forest \\'<nl.... has l>cl'!l initiatc·<1 h)·thP O\v11e1·of ahont 
-!,UUO ac•res at l{Pndalla, \\ \ ,l., \Yho \\' h•d1c>:-; to (·0111hi11P fore~lry \Yith 
,to<·k graz.in~. Jle 1s th1n111ng the entire• t ra<'t, 1·c1110Ying- tlH· <lying, 
O\l·r1·ipt•, or oth<>l'\\1:::-.< 1111lik<'ly tl'P<'s, and lea,·iug all t h rifty, sou nd 
sp(•c>in1(•n~ of all ::--1H.·<·H s Il e tlH n <•Jp,u•s t he un<lerbl'n:--h an<l :::,,<,\\-; 

the gronrH.1 to l>lnP gr,ts:--. 'f h<' thinning Is to he r•ou1ph•tt•<l ,Yithin a 
J t•ar or t\Yo, and th<' "·ork of elPari11g- an<l ~o\\ ing to g'I"ts..., ,, ill be <lone 
12ra<lually. I t is the 0"·11e1·':::i intPnti\>ll to ntili:,,e t he far111 pp1·111cu1<·ntly 
for::,toeka111ltohol<l thP gro,Ying 1i111her as; an i11,t•st 1nc> n t for the 
fntn1·c. 'I'll<.' o\\'ner is n1aki11g tht> p-.;:p0 runcut \\'ith thl' full 1111<lcr• 
staIL<1ing- that the futn1•p vallH' of 111::, 101·est lies in thl· gl'O\\'th attaine<l 
hy the sn1all trees no\\· stanl1ing, an<l that "hen t hc:::,,p t t'l'L's al'e <'llt 

there \\'ill be no provision for nat nral rPpro<l ttl't ion 'fhc.• \\ 01 k \\ as 
l>e 0 ·u11 in l'-,1J"'i an<l 10 aer<'s \\'1:.'l'<' tre·lt('d in th,. \\,l\'<.lLserthL·<l in or<l<' r ,..., ' . 
to a:,ecrt,tiu the• cxpl•nsp a11<l to t<•st the bPh,t, 101· of the gr,tss. I t, 

app,.a1·-; to be an entire ~ncc<•ss. 
1\ s illustrating- the 1\.111<.l of f<H'<'Stry p1·aetiee<l h~· <·Prtaiu ln1n1Jpr1n<'ll 

in ihP South, thP follo"111g letter is of int<>l'<'!-)l: 

I have Just conunenced to cut off 700 acres near Ohatchee, Calhoun Conuty. ~\la. 
I go over the lan<L cutti11g all the trees tlo\vn to a di.nncter of 1·~ inches at the 
stu1np, or 2 feet above the gronnd. I lease all the oak and pine (lon~leaf yello\V 
pine) and cut <lo\vn all other gro\vths clean, and h•ave the\\ oods clean "·1th the 
exeeption of the tnnber I lea vt.: t-0 gro\v larger. 'l'hese s1u,1ll trl'cs are then thick 
enough, or as thick as they ~houl<l be. to grO\V fa~t. I cnt fr, m this land about 
t,ventylarge trees to the acre. This in log seale111ak(•s abont n.ooo to 10 000 fet.t to 
the acre. I burn this lan<l off ever,: va r. :-0111<> ti1ue ,vhen the sap is not up. or an y 
time bet,veen X ovemlJGr au<l Fel>ruary There are ue, er enough leaves to 1uake 
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enough fire to hurt the tiinber by burning it once a ) ear. I am very careful in 
cutting this large timber to fall it so as not to inflict ,vouncls on the trees to stay on 
the grouncl, as this ,vill leave clefects in the timber when it is cut, say t,venty years 
fro1u no,v. I do not leave small trees unless they have straight bodies, so ,vhen 
they gro\\· up they ,vill he us1-1ful tilnber. Insicle of five years I ,vill begin to lea,·e 
sprouts that appear, ~o as to for111 another gro,vth after this timber, no,v being left, 
is ready to cut. I use this lancl after it is cleauecl up for sheep ancl hog pasture. 

rrhP. instanc·C's of ('OllSl'l'Yati, (' lnn1heri11g cll''-)C'l'ibe<1 in the l)l'C'(•eding 
pag<'~ are bnt <1 xa1nplcs of" ork \\'hich ha'> 1><'Cll c·nrriP<1 on hy a large 
unn1l>c1· of lnn1ber1nc11. ' l'he S?stc 111..., ha, c• hPen c1eYist•<1 h~ the o,Y11-
c1·s the111sc'lves, ancl, \Yhilc in 1nany e,1,;,e-; i111p1·0Ye1nents C'nnl<l he 
111a<lP, the• ,vo!'l{ sho,Y'-> that 111uc·h 1nore hi1-:; l><'Pll don<> in the ,va,· of • 
for<''->try than is gPn< 1·,1lly suppo-.;c d. 

FOREST ~IAXAGE:\JE);'T u.:--:DEI-l SYSTE:\IA.TI C ,voI-tKI"\(, PL.\XS. 

I t l1as uecn i--ai<l that forcstr) c·on..,ists in 1nauaging "·ooclland':i "itl1 
the <>xpectaiion of ol>tainin~ rcpc>atl•<l C'l'Ol'"' of ti1nb<'l'. Sy'-te1natic 
fore-;t 1nanagc1ncnt rec1uil'l""-,, first, the <lete1n1ination of the an1onnt of 
ti1nb<'l' that can be obtained at clii!er<•nt periods, and , seeoncl, th<' ·nan
agpn1P11t of the for0sl in ac·t·or<.lnneP "ith a clcfinite plan ,Yhi<'h .... ball 
:,,r>c•ui·e the gren1<",t returns in tht~ long run. 

I n 1nost i11-.,lctn<·cs the c·onsrrvatiY<.' forr. t 1na11a~c:>1neni hitherto prae
tieed in thi.., conn try ha-, l>ren "ithont sJ '->tl'Jn, and the o" 11e1·.., have 
11ot k:110,Yn "h<·thC'I' or not the' 1nC'thoc1..., u-,ec1 "ere successful in 1nain
taining; th0 productive pv"er of the land. 1,he fi1·-,t large forest put 
n11<le1· S) stP1natiC' llUlnag-e1nC'ni "·ith a definite" orking plan ,Yaf- that 
1)(,}011g-iug to (t "\"\'". ,~anclPrhilt, at l~ilt1nore, X. (1. 'l'he "ork \\a::,, 
orga11i,<'<l in l~!)l b) C¾ifTor<.l I>i11C'hot, no,,· th<' I•\>1·e~tcr or the l)epart
llH'nt of ~\ grienltur<', on about 4,000 aeres. 1\<1<1ition:1l t1·aet-, hHYe 
sinC'e h<'Pll pure hased tot h0 ext <'11 t of a bout 100,000 H<'l'L's, a n<l t hL• "holt> 
area has been brought 1111<1,•r "i.) ste1nati<' trcat111e11t. _._\n C''-pert for
ester i-:; eniplo) e<l io superintC'11<1 the "ork, and there is a corps of 
traiuc><.l rangt'l'S. .i\. eP1 tnin an101111t of 1nature popla1· hn::-. been lu111-
berecl, and thl' S.) <,lt'Ill of cut ti Hg P111ploJ C'<1 has been , ery ... llC'C'essfu l 
in bringing about an c>xcPllPnt l'l'PI'tHluctio11 of that tree-. I1npro, c-
1neni cuttings of ,·arions specie.;;, chiefly for tord ,,·ood, arc 1nacle in 
the portion-, of the tract nParP~t the 111,trket, ~1.11<1 a eC'rtain an1ount of 
1>lant ing is done every yea1·. 'I1h<' t raC't is a<.l1nirably protect Pd f1·01n 
fil'<', ih<,ft, t1n<l stoc·1< Q;raziug, an<l a c·onlplete sysll'Ill of roads and 1 rail-., 

is l><.•111g laid out. 
.i\ great deal of the \\ ork "hiC'h is l>t>ing clone at l~ilt1nore \Yonl<.l not 

hP practieal on 1nany other largo tracts (n1anaged i--o1P1y for profit) in 
othPr 8ections 01· evPn in the :-Htlllt· sect ion of the <'ountry. 'l'he k:in<1 
of S) slP1natie forest 111c111,1gen1cnt prac-tit!al for lu1nbPr111Pn \Yill hL' 1no1·e 
aloug Lho lines 1n·aeiiC'ed on th0 \V"pbb and \Vhi tney t1·a<•ts, in the 
.t\ <lirondaC'k~, a 1 rea<l.) 1nenlioue<l in the diseu~sion of t·on::--er,aii,e 
1 ll 111 heri ng. 
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])uring; tlH' pa....,t year a c·onsid0rnl>le a1non11t of systPtnatie forP~t 
"ork has bPCll orga11iz.cd on pri vall' t raets l111<ler ad vi<'P. fron1 tho 
l)ivision of }1'orPst r, '!'h is has hc•C'll the• result of an o1r<'r 111a<lP in 

• 
()etob0r, t8!J:3, l>y ihl' ~ec·rl'tnr} of .. \~ricultnre for the l )iyision to µ-iye 
a,dviet' n11<l a--sistcllll'C to pri, ail' o,Ynet·:-. in hanclling thc•ir "·oodla11<l::,. 
\\'ithin a ) Pat· after the• ofi'cr "els 1n,tclP applient ions ,ve1•p l'PC'Pived 
f1·01n o\\'Ih::l's 1n ihi1·ty-fi,l' ~t.t1Ps for a:::-:si:-ta11ee, the total at·<·a <'<>\'<'l'P<l 
hy t ht'~<' applil'at ions he1ng a hon t 1, 1i00,000 a(.'rc -,. 'l'he pr<>parat io11 
of \\orkingplan::, fur thl'"< traet..,and thC' ..,np<.>r, 1~1on of thc•ir(•Xeeution 
is 110\\· otH' of the• in1portant branchc•:s of the \\ot·k: of the J)i,·ision o f 

I1'orc-str,· . 
• 

FOHES'r T1'I RES. 

'fhc- fir~t c·o11<lition tH'<'Ps:-;ary for snc·<·P....,....,fnl for<'st 1·y i-.; an cl<l<'()_Uate 
protc-c•tiou fro1n fir<'. I n ~par....,c-ly <.;pttlc'<l c·ou11trir.s, \\ht'r<' the l'l' arP 
lnrg" n11hrok<'ll :--trPtc·h,.., of' forP....,t, ihi...., 1s th<' fir..,t prohl<'tll to h<' ~ol, ed , 
a11<l n11t il the 11nngt"),l' is 1·<'<ln<·P<l to a 1ni11in1u1n O\\ 11<•1·s ,vill not lnn1h<'r 

' 
,vit h ref<'l'Pll<'I' to 1 h<' fut urt•. 

I n farniing c·ountriPs, \\'hl'l'l' th<' holclings Ill'<' s111all an<l itlt<'l''"'J><'l'~<·cl 

,,itl1 fi,,111:-- a1H.l roads, the fir(•s c·an 1u· s,1<·<·essfnlly1n·<'Y<'1ilc•cl h) care
ful \\atcl1iug. Ilitherto th<' n1ajorit)· of o\\'ll<'t's of l>oth larg·< :u1d 
:-.1nnll tr:u·ts ha,·,· rC'li<'<l ehiefly on c·arc'fnl \\'atc·hing and, in case of a 
fir(:, 011 P:\.tin~nishin~ it h<.>fot'<' 111uc·h <la111ag<' ,.., <lone· l•'nrthcr p1·<>-
1·ant ions n1·1•, ho\\'PY<:'1', no,,· eoniing into ll::-<', suc-h as t·l<>aring \\'ood 
roads, bn1·11ing- fire line:--, piling and burning top.., ,tfter C'ntt ing, Ptt. 
So1n<' of thc•s<' 111Pa--nres arc practienl only on s1n,lll \Yoocllan<ls, hnt 
tho"-C' ,,·ho haVl' tri<'cl the1n ,,·rite enthns1a-stitally of their sncres" . • 

.,:-\ far1111'l' in l'ennsyl ,·ania tlesc-rihl'" his 111et hocl of p1·ot Ptt ion a:--

follO\\'~: 
I 111ake firo liues 2 perches ,\·icle. Just before fall of lenf I cut brush to vrevent 

return of ~ap. In spring I sprinkle with wnter to li1nit the extre111es of fire an<l 
burn the space inside. Each year the gro\\·th is less and grass begins to gro,v. 
The co:st of cutting brush is SB to $·1 per acre. 

*\. 11 o\\'lH'r of n far111 on ouc of the s111all 1:--.lancl:-- of( the eoast of 

~Iai110 \\'rite:--: 
\\·e cut t,vo strips acro5s narro,v places ancl cleared all brush. so that the grnss 

woul<l gro,v and, if necessary, in case of fire, the land could be plowed. The ,vork 
,vas started. five years ago an<l. the we od nearl) paid expenses. This method ,vas 
adopted because of the danger of fire on the outer ends of the island, ,vhere fish
er1nen frequently ca111p, and ,ve feel that in case of fire on a point \\'e conlcl fight 
1t and keep it from the best part of the island . 

.I\ l\Iiehigan farnier n1akes a prac:til'e of cutting roads through the 
forest, l1·trro,ving and seec1ing the1n to grass, and then allo\\'ing <;LOC'k 

to gra1~ on ihc1n. rl1ht• ..,y..,te1n ",u; initiatctl in 1885, and iu the Judg-
111ent of the o\\·ner the> c>xpt'1Hlit urc of about 8100 per an11u1n has been 
a profitable i11vestn1<•nt. 

rrh<.> (•Oll~truttion uf firl' liuc·s :ll'OlllHl a111l throU!.dl the \Yood lot is 
' 
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practiced by fal'Iners in 1nany sections of the <:ountr.r. 'l'he (•Uf-;ton1 1s 
especiaJl:y comrnon an1ong "\\restern fa,rn1ers on the plains, "·ho ha, e 
1nade artificial p lan tations. In the S011t]1 t11e sa1ne systern is used, 
but fa1·1ners more often bnrn O\'Cr tl1e ,vl1ole of t.heir land <'YCrJ _rC'ar. 

1'he n1ost c1isastrous fires occnr on large tracts, \\'here the (•onf-.tt t,(•

iion of fire lines ,vould ip 1nau:r cases be ilnpracticable. 'I'he 111cthotls 
used by 1un1ber1nen and otl1cr large o"·ners to protect theil' JJrop01·t)· 
arc, i hcrefore, of special interest. 1,he 1nost co1n1non 1nethocl, "·here 
any atternpt at fire protection ic;; 111.-tde, is an organized fire pati·ol. 
Thns, 801ne con1panics operating logging roads l1ave 1nen follo" evc1·J' 
trai11 during the dry season to extinguisl1 R-ny fires that 1nay be ~ct by 
the loro1notiveR. OthPr co1npanies ha Ye extra rangers c1uring the <11·.r 
tin1c>s ,vho 1>atrol the ,voods, \\"atch can1pers, and in case of fires r0pair 
to then1 at once. 

] ' his sy::it01n is " ·ell illu trate<l by the follo,Ying letter fro1n a lu111-
ber1nan in Forel':i t County, P a.: 

In dry tin1es ,ve patrol especially exposed parts. In spring and autumn, dur
ing dry ,veather, our ,voods1nen all have orders , no matter ,vhat they are doing, 
whenever tlley see sn1oke arise, to go to it ancl put out the fire. It is usually dono 
by Lack-firing entirely arouncl and ,vatching it until ,ve are sure the fire 1s out. 
By this means ,ve ha, e kept serious fires fr o111 our timber ,vhen we are \\'Orkin!(. 
It costs us a fe,v hundred t o a thousan d dollars annual!). Usually sccce::;sfnl, 
but 11ot al ways. The outlay 1s profitable. 

,.l'he n1ost 1>crfcct sysiern of fire protection in this conntr_r l...no,Y11 to 
the " ' ritcr is tl1at used by D r . , \ r. S. , \rebb on his tract of -1:0,000 aer<'!-i 
(Nehasane J>ark) in the 1\.diroudacks. ,.rhe parlc is di,ided into foul' 
seet ion<;, 0acl1 ,vatehed over by nn experienced "·oodsn1an, \\·ho liYP:::

at a point fron1 \Yhich all parts of l1is section can be easily and qui<'kl_\ 
reached. 'J'hc housps of the rangers are connected l>y telephc,n<', and 
th0 rc' is an ac1111irable systc111 of roads and trails. In case of fire in 
tl1e park, the 1-,u1)e1·intendent and the rangers a,1·c notified by lL'l('
phonc, n,uc1 all available 1nen are called ont to cxtingnish it. In ea:::-t> 
of a severe fire along the railroad ,vhich tra,Terses the park, l)r. ,, t hh 
is notified b:r telegraph, and a locornoti,·c is dis1)atcl1ed to dra\\ th<.· 
"fire Rervicc" to the RCCne. ]'his consists of a large tank placc~<l on 
a flat car, to ,vhich is attached a box freight car containing a sn1all 
engine 11secl to pun1p the ,vater fron1 t l1c tank, and a <:on1plcte outfit 
of hose, axes, and other tool::; used i11 fighting fires . 

..L\ ln1nber1nan o,Yning ~,000 acr<>s in Iluntingdon (~ounty, Pa., 
describes his 1r1cthoc1 of fir0 proteetion as follo,vR: 

l divide into lots say 200 acres, cut roads through, and rake all ruobi~h ancl 
burn it before the season gets too dry. This makes good fire-breaks. "\Vhen v<ry 
dry I put a ,vatc.;hman on for every 200 acres. The first year·s cost was $100; that 
of succeeding years SGO. 

'1,he o,Yncr pronounces the above n1othoc.l {'lllirely successful, ,i11<l is 
confident tha the outlay has l>ecn profitahl0 . 

• 
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FIG. 1 -A PLANTATION OF PITCH PINE, ABOUT FIFTY Y EARS OLD. SOU T H ORLEANS 

BARNSTABLE COUNTY, MASS 

FIG. 2.-A GROVE OF WHITE OAK ESTABLISHED BY DROPPING THE ACORNS IN H OLES 
MADE WITH A CANE EAST GREENWICH, R I 
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... \. PcnnR)·lvania ln 1nl)er con1pa11y "·rites: 
In dry times ,ve have men "·atcb exposed places. also have 100-bar rcl tank on a 

car, with GOO :eet of 2:-1nch hose. Two streams can be thro,vn from this tank, as 
there is a po,,·erful ptnnp attached with t,vo connections for hose. In 18H8 we 
expended 8900 fighting fire before ,ve r igged up the tank. This) e~r, ,, 1th tnore 
fires. the expenc:e has not exceeded $100, and "'e have been able to control e,·ery 
fire. Not over 10 acre3 have been burned over tl.11s season as against 2001a~t year . 

.,\. ::\I ieh1g,l11 n1an \\'rites that he hUl'll;-{ the tops of the fellc<l tr(_•('-, in 
,vet ,veatl1er after he has fi.ni"l1c<l logging, and stat<:>s that t hP n10as
nrc haf; heC'n snc<'<''-sfnl in protecting l1is tin1her la11<l. 11<' also say:-:; 
that aft(_'l' a n <'X })e1·ien<·e of t "·el Ye y0ars lie considers the on tla~ a good 
in, e-..t1ncnt. 

One O\\ner of :30)000 aer<.':-; in ( ' lark. ('onnt.,, \\'is., ha:-- for ~ix) 0a1" 
111adt' a l)ractiec of clea1·iHg up nn<l burni11g tl1e tops after ln1nl>Pri11g, 
a11<l c·on:.,:;idC'r:-- it a practic>,ll and profitahlP unc1ertak.ing. 

1n th0 pil1e belt of the ...:\tlantie eoa"it it ha'-> long hp0n the Cll"iton1 
for 111nny O"·11ers to let a light fir<.' ruu throngh the fol'l'bt annually, or 
one<.> in se, eral year"i. ]'he fire i~ ::--Pt in "inter or 0arl} ~pring, "he11 
the· groun<l is cla1np ancl it ean be lcPpt under control. rl'hc n1easl11·e 
1.., \ er~ suc1 cPs">ft1l in protecting the standing ti n1 h0r, l>nt in n1clny case.., 
1t clcsLl'O):s th0 ~-onng seedling~, and the ulti111ate effeet on the forei~t 
is 111.Jnrious. 'l'he 1netho<1 ()f hurni11g nc.,ed int h(_' tnrpt>ntine forLsts is 

sho"·n b~· th~ fo11o,, ing letter fro1n T,onisia11a: 
'\\Te rake the dry stra"' (ueedles . _grass. and clnps from the hase of the trees. 

about 3 feet all around. and the "'cods are burnt w ithin the time prescribed by 
the :\Iississippi la\\', to lesseu the gro,vth of grass. The "'ork "'as uegun about 
eight to ten year s ago, and cost about $120 for 1,G0U acres. The custo1n of raking 
the 6ronncl at the base of the trees is considered as part of the turpentine busi• 
ness. This method is adopted by nearly all turpentine p1 oducers. The ralnng is 
dJne with ordinary gartlen rakes, and has been the means of pre, en ting 111an) 

forest fires. The raking is co.11menced abon tone ,veek before C'hrh,hnas or earlier, 
if the stra,v 1s clone falling, and continues all through January. 

The cost of raking and bnrn1n; 1s estimated by the t:rop. About 10,000 boxes 
const:tute a crop, and the cost of raking and burning is about Sl~ per crop. I 
,vork about 10 crops e,·ery year. and pay on an average Sl~0 to have tbf>m 1akecl 
an-1 burned properly: and the outlay, in my Jnclg1nent, has proven both \\'i'le aud 
profitable. 

'fhe c·n..,ton1 of burnino- O\'Pl' the forest i11 "·inter or early :.:nrin1>' 1s 0 , _ h 

also c·on1n1011 a1nong ln111 ber1nen an <l far1ners in ('alifor nia and oth~r 
,\,..('stP111 States. 

FOREST PLAXTIXG. 

'l'hP great l>ulk of the forest planting has been done in the St,1tes 
,,·<·st of the ::\I iss1ssippi l{.iyer. I n tl1e Eastern States, except in a ft,,v 
in~tanecs, th€' pla.nting- has bc<'n on a Yery sn1a1l scale ancl llsnally a~ 
an experiinc>nt. R efert'nce }1a~ already 1)een n1ad0 to the extPnsi,·e 

< 

planting in eastern :.\[a sachusetts, ,vhere not l<>i,s than 10,000 acres 
ha, e be(_--'ll artificially restock:ecl ,vit11 forest trC'es. (Pl. XX\TII , fig. 1.) 
Xo,vhC'rc else in the eonntry, so far as the ,vriter i"i i11for1ne<l, haH so 
1nue}1 planting been done on so lin1ited an area. I{ecord has been 
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obtained of a large nu1nber of far1ners who haye planted fro1n 1 to 10 
acres, and there are a few in-=,tanc<'s of planting on a 1nore ambitious 
scale. 'l'l1e l)lantations described in the Iollo,ving page~ are hut a 
fc,Y of many instances, but they sho,Y the kind of work "·hicl1 has 
been done . 

.. A.11 interesting plantation is that belonging io I ~aac Aclan1s, at 
:Ui oulton boro, :N. fI., co,Tering -altogether about 50 acres, and compo"'"'l 
of "l1ite pine and or,Ya)r pine set out abou t t,-renty-five years ago. 
'11 he ireeR baYe gro,Yn ad1nirabl.Y, and, so far a5 sl10,ving what planted 
pin<' ,Yill prodt1ce, tJ1e experiment is Yery Yaluable. 'l'l1e cost of plant
ing in the first place "'as, 110-n·e,·er, 1n ucl1 n1ore than it ,Yould Le to-da)r. 

The ex1)eri1neni~ of .J. D. J..Jyn1an, near Exeter, N. II., ,vho planted 
several acres of ,Yaste land wit11 pine, are of considerable ·value, 
l>eeause lie ,Yas able to show that the cost of stocking land ,vith tree~ 
ca11 be reduced to about ~3 to $5 per acre. Ilis 111ethod ,vas to '::io,v 
i J1c seecl in hills -! feet apart and to l)Ut from three to five seeds in 
eacl1 hill. 

1\ Yer.r instructive plantation has been establi-;hcd by }lr. H. G. Ru -
sell, ai East Grecn,vich, R. I., covering al>out 15U acres. (Pl. x.x,·11, 
fig. 2.) Like 1nany A1nerican planters, lie bega11 "iil1 in1ported trees, 
nau1el:r, Scotcl1 pine, .. A.11strian pine, and N or,va}T spruce, but later 
llsed native species. Tl1e ,York ,Ya-; begun in 1878, t he intention being 
to fol'1n a ,vind-break, and in ad<lition to proy·ide an object lesson in 
forest })!anting. 

The 1nost extensive planting in Pennsyl,·ania bas been done by the 
Girard estate, n0ar P otts,·illc. AbonL 250 acres ,vcre set asi<le in 
1881 to be treated under tl1e 1nethods of forestr)·. This tract was 
fe11ced and surrounded a11d crossct1t by fire li11es ,vJ1erever there 
existed no road8 adapted for tl1at })Urpo:::ie. Tl1e trees u1:,cd were 
" 'hite 1>ine, Scotch pine, European larch, and ,vhite oak. 'l~he cost of 
planting varied fro111 $18 per acre for the pines to $7 5 for t11e oak~. 
rl 'he planting of irecs on the barren gravel at the edge of the resel'
Yoirs is of special valnC'. 

1\.notl1er interesting experiincnt in planting in P ennsylvania has 
bce11 undertal{en u:y the i rorrison and Cass Pa1)er Co1npany, at Ty1·one . 
..1.\..bout 2,000 Carolina poplars ,Yere pla,11ted in l&D8, at an expense of 
$53-! 50. Al>out l1alf the trees Yrere 10 to 16 feet l1igh and the rcn1ain
der son1e,Yhat s1naller. 'I'hc:r ,vero })lanted 12 feet apart in rocky, 
,Yorthless la11d. 

The pla11ting of trees along tl1e bank:s of strean1s to l)rcvent erosion 
]1as l)een undertaken in a nl1n1ber of insta11ces. 'I'l1ns, in .. A.rkansas a 
correspondent states that he l1a.s l)lanted red birc11, n ative ,Yillo,, s, 
and soft n1aple for 2 1niles along a sirca1n to l)rc,·cnt the,, ashing of 
the banks. 'fhc pln nts ,Ycre :;ecdlings al>out 2 .\ ear<; old and ,Yere 
taken fro1n the ,Yood~. Si1nih1r "ork has been Jone at ::)Jah,Yah, :N'. J., 
011 the estate of 'J'hcoclore Ila, cn1c:) er. 
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111 011io trC'e l)lanting ,Yas begun Y0r}T ear1y. In 1 s:30 Ezra Sher
man, of J>resto11, J)lan tecl abo11t 15 acres of loensts, a5 ,vell as an a Ye
nue along the public higl1,Yay for abo11t 200 rods. 111 1870, 1~0 trees 
,Yc-rc cut tlo"·n and 1,500 l)osts ,Yere obtained, 11etting ~5~5. .,\. eer
tnin an1onnt of l)lanting on a s1nall scale is 110,v clone 1).y fa1·1ners in 
()hio, Indiana, and IlliJ1ois, but 1nost of it is for the pnrpo~e of 
for111 ing ,Yind-brcaks. 

In 1nosi --eetious east of the 1Iississip1)i tl1e nat11ral reproduction of 
the forec.;t i":> 50 ahunclant tl1at planting has bee11 little re5orted to. 
'rhl1s, "hPre the lol)lolly pi11e flourisl1es tl1e abandone(l :fielll8 are 
often entirely s<'elled i11 a fe,v :rears to young tree8. So l)roliftc is 
this regeneratio11 that it J1as long bee11 the custon1 in ccrt,1.in section 
of the Soutl1 to allo,Y \\'Orn-011t la11cl to spring up to pine, a11d ,v11en 
the tree.., are 30 to 50 years old to clear ancl cultiYate t l1e lancl. Thus, 
t11~1 e is a regular rotatio11 of field and forest crops. 

Natural re prod uctio11 is ,Tery prolific tl1rougl1ou t tl1e l111111id regions 
of the country, and old fields, if 11ot pastured or conti1111all:r bur11ed 
o,·er, c,Tentuall:r return to forest. Pla11tiug is ,-ery desirable for sn1all 
o,v11ers, ,vho, b:y the expe11dit11re of a s1nall an1onnt of n1one)· or labor 
eae11 year, ca11 gradually stock: tl1e \Yaste portions of tl1eir farnu;;, but 
for lnmberme11 and otl1er large O\\'HCrs planting on an extensive scale 
"ill, i11 the 111ajority of cases, 11ot be l)rofitable. 

()n tho,, ... c 'tern l)lains, ,vl1ere iin1bcr is scarce ancl has a 11igh n1arket 
, ill ue, tree planting is Yery in1portant, ancl it is here that the great 
bulk of t11e "ork l1as been done (Pl. X.X \ Tlll). Extensive tree l)lant
ing on the plains ,vas begun about t"-enty-fi ve to t11irty yeai·s ago. 
Sc,·cral States, 11ot ab1) lo,va, I{ansas, "\\Tisconsin, Nebraska, )Iissouri, 
~Iinnesota, Illinoi", Nevada, a11d the Dakotas, passed la,Ys abo11t that 
ti1nc enconragi11g, by bounty or e:x:e111ptio11 from taxatio11, the plant
ing of forests. 111 ll:>,3 tl1e timber-culture act was passed by Congress 
pro, iding tl1at a title co11lcl be obtained to 160 acres, or a propor
tio11,1t~ pn.rt thereof, by those wl10 planted 40 acres or a proportio11ate 
area. ,v-hile tl1e State la,Ys l1ad but little imn1ediate result and tl1e 
ti1nber-cnlture act ,vas frequently a source of fraud, an in1pulse ,vas 
~i , •p11 to tree planting, a11d the great amo11nt of ,York ,vl1icl1 has been 
clone n1nst be traced largely to tl1e effects of these legislative acts. 

'fhc c-0rresponclence of tl1e Di·vision of Forestr)T s110\\'S that a large 
nn1nl)cr of far1ners haye planted trees for ,vood lots or ,vi11d-breaks 
in a 11 the,\ ... est<->rn State-,. The greatest an1ount of ,vorl{ seems, ho,, -
(•ver, to 11avc bee11 done i11 I(a11sas, Nebraska, and Io,va. The e::,ti-
1natP given for tl1e total planted area of I(ansas in 18fl8 l)y the St<1t0 
hoard of agriculture was 150,859 acres. 'l'he total planted area in the 
oth •i' Stat es h,ls 11ot been dcter1nine<l, but this question, a::, ,vell tlS 

the results of t11e experience obtainecl in t1 C'e 1>lauti11g, is under 
in, estigation l>y the l)epart1nC'nt of 1\.gric11ltur0. 

'l'rce planti11g on the ,\T cstern plains "as taken up not only by 



42 8 YEARDOOIC 0 }' TJ-IE DEPA.H'l':\1EN'f OP AGRI CULTURE. 

s1nall priYatc o"·ne1s, bnL also 1)y a number of the railroads. I n lb70 
the l(ansas J->acific R ailro~ul experin1ented \\'ith trc>e plantin g 011 a 
s 111all sea.le iu l(an sas, ancl in 18,:3 the Atchison, T opeka, and Santa I<,e 
R ailroad estalJhshed fon r 1->tations, planti ng al together about 70 a<'rE:>s. 
'J'he :Northern J->acifie Railroad establi~bed an experi n1ental station of 
-!0 ,tf•res at l\tsselton, N. D ale., a11<1 the B urlington a n d nl issouri aud 
t lu• ~t. Paul and Sioux City 1a!lroads in the Pal'ly eventie:-; planted 
consi<leralJle stretehes \\'ith trees to act as "·ind-breaks a n cl sno,,-
brea l{R. .i\ certain an1ount of C'i:perin1en tal "-ork "·as also clone b)· 
the St. r>au l and Paeific I{ailroa<l. 'l'he n1ost i1nportant p lantation 
1nade l)y railroads ,Ya~ that belonging to the l{ansas City, I?ort Scott 
an<l Gulf Railroa<l at I◄,arlingtoll, l(ans. ,.rhe follo" ·ing interestiug 
letter" ith rC'ference to the "'ork has recently been receiYed fron1 the 

~ 

fir1n that furnished the trees: 

"\Ye furnished the trees for the Kansas City. Fo1 t Scott an<l Gulf Ra1lroad cno\v 
the l{an~as City, Fort Scott and :Thle111pbis R.tilroad 1 and for the pres1dent of the 
above road. Tl11s vlantation [ra11roadj is at Farl1n•~h n. Kans., and the Hunne
\Yell piantation 1s 4 miles ,vest of Farlington. At first the railroad bought the 
trees and the section n1en planted them. Possibly ,10,000 t1ee:s ,vere so planted up 
to 187':3. "\Ve sold Mr Nettleton, the general m<ina~er of the road, chestnuts. ,,..al
nuts, and n•Jld black cherry (a total of 12 JOO), wl11te ash, and Buropean larch. 
In 1S7b ,vegre,v for them, under contract, 100,000 C'utalJ)a speciosa aud23,000 black 
n•alnuts. In 1879 ,ve took the contract of plant ng the balaY-ce of the secticn. 
they to furnish 1an(1 for us to gr o,v the seeJlings on and to break the prair:e sod 
and cross plo,v it ,vben rotted; ,ve to then plant and take care of the trees until 
they wPre fron1 4 too fe ,t high. They '"ere planted 4 by-! feet, 2.722 to the acre; 
,veto ~et 1 A ceuts per tre~when turned over. .A. large part-at leastthree-fourths
of the trees plantetl was cvatalpa .specioso. A large nun1ber of ~tilanthus glanclulosa 
were also planted. These t,vo kinds of tre€s clid "'ell. The chestnut, larch, ,.,.bite 
ash, ancl \Yll<l lilack cherry ,vcre an almost utter failure. O,·er 3,000.000 plants 
'"e ·e set out. In l '3:ll, I believe. ,ve solcl the Iron l\l ounta1n Railroad ~00,000 
catalpas. 

I n C,tlifornia the planting of euc~tl.) ptt1s ltas pl'oved ·ver y profita blc 
to a large ue1nber of far1ne1s. 1,he tree ,va introdu ced in lS,36, and 
as cal'ly as 187.J: there "'ere esti1nate<l to be a b out 1,000,000 specimens 
of eucalyptus in California. No 1·< cent estin1atc of the acreage of 

plantations has be0n n1ade. 
No 111cntion ha::; been n1ade of the plauting of sancl dnne:-- at Cape 

Cod, l\lass.; at t h e (+olclcn (}atr, f;an l i'rancisco, and Casn1alir1, C1al., 
nor of the planting at various e'\:peri1ncnt stations tl1roughont the 
country. 'rhis is all "orlc of grea.t Yalne, hut it is not pri,·ate for
c~try, ,tlH.l it has, therefore, not l>een con:siclercd in this paper. 



GRO"\\''l'H Ol., 1'HE TOBACCO INDl'STRY . 
• 

B) )1ILTOX '\VHlT~E\, Chief, and 1\1.\.RCUS L . FLOYD, Tovllcco E::t.1Jcrf, 

Dirisia11 of Soils. 

Tobacco ,vas grown i11 this country long before the arrival of the 
flrf.t sc>t tlers. It early attracted the attentio11 of the colonists, ancl for 
nearly t,Yo cf'ntt1ries ,vas identified "·ith their social, economic, ancl 
politic•al develop1nent, e~pec•ially in ~Jarylar1c1 and , rirginia. In l\Ia1·y
lan<l it "as 1nacle legal tender in 173:1 (at tl1e rate of 1 venuy per 
pound) for all cle1)t~, including custon1s dues and tl1e salaries of State 
officer:; and n1inisters of tl1e gospel. rrhe yield of tohaeco in that year 
"as :10,uoo hogsheads for ~Iarylan<1 alone. As ]ate as 1777 the tax 
levie<l for I~nltiinore County ancl city ,vas fixed at 172 pounds of 
tohaef'o pe1· poll. 

TILE IXD CSTRY IX 11A.RYL.AXD AND 'YlRGINIA . 

..1\t th<' l>Pginning of the prese11t century the dark: export type.-; of 
\ ~irginia and the light pipc-s1noki11g tobacco of .:\Iaryland ,Yere the 
only C'lasses of tobacco gro~vn in tl1is country. I t has been "'ithin the 
prPse11t century that the cigar. th e le1non-yello,,,. cigarette, the 1nahog
an~ n1anufaC'luring, the l3t1rley, and Periqne types of tobacco ha Ye 
bPen <1eYclope<l. Sa1nplc>s of )laryland and ,rirginia tobaccos are 
';ho,, n in Pls. XXIX and .XXX. 

In 181~ tl1e c1e1nand by foreign count1 ies for co1orE'c1 tobaccos " 'as 
so great that artificial heat "·as en1ployecl i11 curing. In this ,vay tl1e 
piehalcl, or spangled, tobacco of , ·,'irginia ,,·as developed. lTntil 1828 
"oocl fires ,vcre t11e only artificial n1eans k:no,vn of curing tobac<.•o . 
... \bout this tin1e fines and charcoal fires began to be used. I t ,vas not 
until 1SU5 that fine ct1ring entirely superseded. charcoal fires in the 
pro<lu<·tio11 of the brigl1L yel1o"· -varieties, no,v so popular and usccl as 
cigarette, plug, and t,vist "'rappers. 

In 1823 t11e an1ount of tobacco proclt1ced in :\Iaryla11cl ,vas about 
15,000 l1og<;heacls; in 184-6 it ,vas -1:1:000 hogsl1cads, alld in 18GO it "·as 
51,000 hogsl1eac1s, tl1is being il1e largest yield ever produced in that 
State>. J)uring the civil \Yar the yield decreac:;ccl, ancl in 1865 it ,vas 
only 2,1,000 l1 ogshcads. In 1878 the yield again increased to JG,000 
hogsl1ca<ls, "'hilc i11 1800 the lo"·est production of the Stal<' ,vas 
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r<·co1d1<1, 11,00vho~!')lH·ads. In lSG:? the yiel<l rose• to :?7,000 ho!.!·'-
h<·n<ls. 'fh,· ::\I,u·~·lan1l toha<'C'<> is <·ou..,u1nC'<l princ·ipally in I lollaud, 
1-'l'auc<·, and (;er1ua11y. 

J:X.TEXSION" OF 'l'lIE IXI>l'STftY. 

1\ltliough so1n<• tolnl<·co ",t-:, gro,Yn during the tilnC' of thP <'arlys<•t
tlen1r-11ts in J>e1111 yl,·a11ia ancl "\ 1•"· E11glall<l, 1he fil':-t r1•al extension 
of tlie in<lnstry· ,Yas " 'C'st,Yal'<l, in l{<'n1u<'ky a11<1 'f1•1111Ps~c<'. In 17~5 

• toh,lt:eo pl'odn<' tion ,Yas of <·ous i<l ,.. rable iinpol'f anee in 1101·tliel'n l(<'n
tu<·k.v and the adjoining c·on111i<'" of <)h10, " 'hilP in th<' c<•ntl'al and 
suut1H:rn port i1,11sof l{t>nln<·ky ,lIHl 'l'e111H•..,st1c this indnst1·yca1nP into 

p10111int' 11<·c alJout the year 1810. 'l'hc tohac•co pro<ltH·C'd l11·re "a<; the 
dat·lr, <'XlHH't type that has al\\·ays 1n·eyailt:<l in thP5e lt><·'llitH·~. l p 
to t1H' year l :]'; h)· far the large,1 pari of 1 hP tohac·co g-ro" n in thPse 
l\\O ~tai 0s " 'as ">t nth_\ the planters iu boats to ~P" ()rl1_;a11:-; for s)11p
Jll<'Ut to for<'ign countries. In that )Par, ho\\0\<'l', \Yal'"hon~e:s " ' <'l't> 

e..,f ahlish<•,l in ( 'larl'-syi]lc, rl'elln., a1Hl soon othPl's ::,prang up in ],ouis
Yill(•, l{.v, and in th,· su1·1·0111icliug to\\·ns of tht -:.o ~1at1·::... 

'l'hP lil':--1 ('l'0p or 1(•111011-~·('110\\ tohac•('O "H"> }>10(1 ll( (' tl iu } "iJ~ 011 a 
"and.,· 1icl~.!;e in ( 'as\\<•11 County):.('. (::-i<e J>l. XX>..I.) 'fh1 · tobac<·o 
"Hs l'('( '<'iYcd ,Yith sn,·h "PP<·ial fa, or that it::, <'Hlli, at 101: spread 1apitlly 
in Cas\\·c>ll (\n11li)' ancl al...,o in J>1tls_\l,an1a ('unllt}, ,-,l. J>uring the 
eivil ,Yar (hp1·e ""s al111osl an <·nt1r<· aha11t1011111P111 of it-.. JH·odnetio11, 
hut aftt•r the \\ar atte11tio11 \\·a.., ag,ti11 <'allt>d to this tobat:co ,ls l>Ping 
,·c•1·y dPsiral>l<' for plug fillers and" 1·a1>pt r:s. ..\s flu en ring c·,111H• illto 
!..?.'<•11e1·al use ahout 1 his 1 i111<', a 111l1<'h :supel'ior al'ti<·l<.• \Yas pr,ulu<.:Pll. 
rrhc prie(• rapidl) l'OSl' ,rith the i11crt>a::-.< 111 the <lE'UlHilll, and th<' t•tllti
Ya(ion P'\.lt•1Hlecl into oth<•r <·ounties in Xor1h ('aroli11a a11d '\·irginin 
a11,l sp1·t•ad into South ( a1oli11,1 and Pastern 'I'cnn<."'::ssl'<'. In 187(..i there 
\\Pt'<' 4'3,000 a<·res plantP<l in t,hi:-; toh,1<·c·o, yit•l<ling ~0,000,0001><n111<1--: 
i11 1K7\J the a<·rC'a~<' \Yas ,37,000, )·ipl<ling ~li,fl:?(i,000 JHHtn ls. ""in,·<-' 
tl1at t i1nc this tohac·C'o has eonti1111ed to gro\\· in popnla1 it~ and t.he 
inc·reasl' in ac·1'l agP still cont i1111t•s. 

'l'hP n1anufaetn1·c of <·ignrl~ttes hegnn ahout lC..G-!, in ,vhi<·h ~·par 
l!t,770,000 \\(.'l''..! llladl'. rl'h<':scappal'Pllfly <li1l 11ot take \\'Pll. a~ in lSli!) 

the 11tu11h(•1· of c·ig,uc·t t<'s 1nanuf:tc·t11rP<l \\HS only l,75<1,000, l>nt sinc·e 
that ti111P th<• an1111al output has st ea<lil) ·111<1 rapi<ll,v inc·r<'ased. 

In l t:<:i-l the \\'"hitl' l1nr1Py 1oha1·eo ",ts Ol'ig-inal C'<l through a sport 
fl'o111 th<• Ilc•tl J;n1 l< _yin 1,1'<>" ll ( 1ounly, <>1110. 'l'his tol>ac.·1·0 at ont·e 
f'ollll<l favo1· as con1ing 111i<l"a~ h t•t\\·e0u thP lig'ht :--rnoking, ,tril't11·~ 
of nial'.\ land and the dark (':\port type:-; of \·irg:inia, l~(•nt11c.:J...y, au<l 
'fl'JJIH' ssee. 011 a<·rount of th<• ah-;orl><•nt po\\c1·s of tlus l<'af, it i:-. par
t i1·t1lar]y \\'Cll adaptl'cl to plug fillp1·~ an<l plug aud t ,vist " ' r:1ppers. 
rrhe fillPl' l_\'l'C!') Hl'P used for l'11.2;fil'ettc c·ntter:-; and "1·appPr~, " 'hih• the 
li 11·ht fli111 :,;; v oY<'lTiJ><' hotlo111 l<':l\'l'S ,u·1• used for pipe sn1oki11g-. 'fl:e 
~ ' . ' 

c;ult1vat1u11 of this tol>:1t:t·o rapidly C'\.ll'lHlcd o, e 1· the liu1e:-.to11e area 
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of southern Ohio and the cc11tral a11cl norther11 sectio11s of ICentucl{y·. 
1,he cultiYation of tl1is tobacco is still confined to the lin1estone soil 
of this area. Packages of '\Vhite Burley touacco are sl10"·11 in Pl. 
XXXII. 

COXXECTIC"GT TOBACCO AND THE CIG_.\R IXDUSTRY. 

1,obacco was gro,vn in the re,v Engla11d colonies during tl1e years 
from 164-0 to 1650, bt1t fron1 tl1at tin1e up to Lhe earlJ1 part of the pres
ent centt1ry it ,,as almost abandoned. In 1825 the industr)· l1ad 
been reviyed a11cl deYeloped to such an exter1t that t11e first warehouse 
"·as established at 1,rarel1ouse Point, Co1111., ,vhere 3,200 pounds ,vere 
pack:ed and shippecl to Ne,Y l~ork. In 18.J:0 tobacco became a general 
c1·op, about 720,000 pounds being produced i11 the Con11ecticut VallcJT. 
In 18-!:2 tl1e 3·ield l1acl increased to 2,000,000 pot1nds, a11d in 1845 to 
3,4.30,000 pounds, at ,vhicl1 time the ct1ltivation ,vas extendecl into t l1e 
l[onsatonic "\Talley. About 1833 t l1e broad-leaf ,,,.ariety, ha Ying a silk)', 
delicate leaf ,vith regular ,·eins, 11early tasteless and of fine texture 
and finisl1, ,vas originated. (See Pl. XXXIII. ) PJ:e,·ious to 1845 tl1e 
price ranged from 7 to -! cents per pot1nd, but in 1847 it rose to 40 
cent~ per pound. 

During t11e fir t part of the present century the Connectic11t tobacco 
,Yas reeog11izecl as being essc11tially different fron1 tl1e \ Tirginia types, 
an<1 it l>Pga11 to be 11sed il1 the 1nanufactt1re of cigars. About 20,000 
pounds of tol)acco ,Yere produced in the Connecticut V2.lley in 1801, 
about " ·hich ti1ne the 1naking of cigars ,vas begn11 in a small ,vay, the 
fir:st factor}· being established in 1810. During the early <le,·elopinent 
of this iuclustr)' cigars ,vere peddled through the country in \Yagons. 
It ,vas abo11t this time that the first i1nportation of Cuban cigars of 
an}· con seq ue11ce ,vas made. 

rr11e following sl10\\'S the gradual increase in the nuu1ber of cigars 
1nanufacturecl in t}1e United States from lSG0 to 1892: 

.·Yuniber of cigars 1nanufactured in the United States in '1860, 1875, 
1885, and 1892. 

Number 
1860 __ . __ - . - - - - __ . - .. _ ..•.. _ ... ___ . ________ .. 199, 000, 000 
187 5 _____ . ___ . _____ . _ .• _____________ . _ _ _ _ _ _ _ _ _ 1, 926, 000, 000 
1885 - ___ .• _ . . _ . _ . .. _ . _ _ _ _ . _____ . _ • ___ . _ . ____ . _ 3, 358, 000, 000 

1892 -----------·-------------------------··-·- 4,5J8,000,000 

1,he first tax on cigars, chewing and smoking tobaccos, a11d snuff 
,,·as i1nposed by act of Congress of J uly 1, 1862, whicl1 took: effect 
Septen1ber 1 of tl1e same year. Tl1e first tax on cigarettes ,Ya.s i1uposed 
in 18G-:l:. I.,icenses for dealers ancl 1uanufacturers were 11ot reqt1ired 
until 18G8. 

IXTRODUCTIO~ OF TOBACCO IN ,r ARIO US STATES. 

PEXNSYL\TAXIA.-1'he c111tiYaiio11 of tobaC'co iu P ennsylvania l)egan 
111 lGSD, bnt little attention ,Yas paicl to tl1e i11dustry until 1828, when 
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it l>egan to l>e of co1nn1crcial i1nportance. I n 18-!0 PcnnsylYania l)ro
<1 need 325,000 pounds of tohaC'co i11 Y 01·k, J.,a11castPr, an<l Dan1>hin 
count ice;,, the !)resent tobacco cc>nters of tl1c> StatP. In 1K-!5, in eonse
quence of the ::\Iexican " 'a1· and tl1e i11crea c>d valuc> of "·heat, the 
cultivation of tobacco declined; l)ut it de, eloped raJ)idly het,veen 18-!9 
nnd 1850. In 18.5!.l the yield "'as over 3,000,000 pollnds. 'l'her<' "as 
little increaS(' in tl10 )'ielcl lTll1 il 1870; and in 1870, 3G, noo,ooo !)Ollfl'l~ 
" 'ere 11rocluce<1, at "]1ie]1 tint<> Pe11nsylvania ranked ihircl an1<>1H!.' the 
tobac<'o-gro"·ing ~ tatc>s of the country. 

OHIO.-C'igar tol>aceo ,Yal:, firi-.L gro,vn in 011io in 183l-3, seC'd having 
lieen l>rought fro1n C1onnecticut. In 1850 son1e 800,000 l)Ouncls of the 
see<l-lPaf variety ,verc proclucccl. During tl1e )·ears 18U:3, 1 "'7:3, and 
1880the) ield reached 1,200,000 pounds. Tl1e Little Dl1tc11 "as intro
d11cec1 i11to (Jhio fro1n seed in1portcd fro1n Germany ahout l~G!J In 
1879 tl1e total yield of this ,·ariety ,vas about 500 cases. The Zin1111Pl' 
Spa11isl1 (Pl. XXXI\T), a l1ybricl of t11e Cuban Yariet~~, ,,as intro<ln<·t><l 
abo11t 1878. 1~he J.,ittle Dutch a11d Zi1nmer Spanisl1, espeC'ia1ly the 
latter, found great fa,yor as <'igar fillers. 1' his largely inC're,1st-d the 
production of these tobaeco<;;, bllpplanting 10 a consiclerabl\• extent the 
seed-leaf variety. 

NE\Y Y ORJ(. - ThP introcl uct ion of tobt1.C('O i11to N e,Y ly ork ~t ,lte 
occurred in thP year 18-15; i11 1855 011ondaga ( 1ounty alone 1>roduc eel 
500,000 ponnc.ls, and 111 18G3 the cnlti,Tation had greatly extended ancl 
l1ad reached co11siderablc: in1portance in several C'ounties. Ji'ron1 J -.;r,~ 1 o 
18G-! Ne,v 1,..ork tobacco brought a good price, selling for as 1nnc·h as 
30 cents p er pou11d. Fron1 this tin1e on tl1e price }1as yariccl greatlJ, 
r anging fron1 5 to ~J <'ents, an<l at tim<'s e, en to 30 cents per pound. 
In lt,70 the crop of tl1e entire State ,vase tin1atecl at 6,-:i:80,000 pounds. 

,, ..... rsco~SIN.-'l'ol>acco "·as introclucecl inlo ,, .... isconsi11 in 1850, "hc>n 
1,260 pounds \\'ere proclnC'cd; in ISUO the yield "·as 87,000 pol1nd<;,; in 
1870 it ,,·as ~JG0,000 pouncls, and in 18 9 it " 'a l!),123,000 pounds . 

• 
l<'LORID~\..-'rouarco" as iutro<lneC'cl into 'Florida al>out the year 1( 2!J; 

ten years latPr this tol>aec•o ha<l talc<>n a place of considerable in1por
iauce as a cigar-,Yrapp<'r leaf, l>Ping especially 11otecl for its hroa<.1, 
silky, b0autifl1lly spotted ll,af. '!'his is 8till rP1nen1ber0cl as 1hc '' <)ld 
Florida sp<>clclccl l<'af,'' the cnltiY,ttion of "·hieh "a~ entir<'l) aban
doned ai t l1e onthrcalc of the ciYil \\'Hr. .i-\bont the> year 188S attention • 

,vas agai11 c>alled to thP J)OH"iihilit.Y oC producing a dPsiral>le cigar leaf 
in l1"'loricla; but ,vit11 th<> iinportatio11 to tl1is country of tl1c Cuban 
tobaceo, " ·hich began in largP qnanti1 ,·. in 18G0, ancl of the Su1nat rn 
four yPars later, the' 1nark.et hnd el1angecl and the "Old }'lorida," "'as 
no long<'r acceptable to _the cigar trade. 'l'he (' l1ban and S11n1atra 
types ha Ye for1ne<1 thP bash,; of the present deYclop1nent of the toba c:co 
i11duslry in I•~lorida. (Pl. XXX\".) 

J_,ol}ISIANA.-'l'h e cnlture of tobacco \Yas l>egn11 in the Sta1 c of Louisi
a11a about the tiine of the settlen1011t of Ne"' Orleans. In 175~ tl1e 
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CONNECT ICUT CIGAR-WRAPPER L EAF : 1, BROAD L EAF ; 2, H AVANA SEED L EAF. 
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Go,·0rnn1cnt of l•'rant'C on·c'l'<'<l tt) pnrc·hns<' all of th<' 1obac·to rais<'<l in 
thnt proYillt'<' nt n priec eqni, alPnt to :;:i p<'r hu1t<lrP<l pound:--. l)u1·ing 
1 ,n:l n n<l 17H 1: 1 he prod ll<'t ion o I' 1-0 hac<'o ,vas ~ti 111 n la.tP<l by th<> ra Y,l!.!'('S 

of inserts on the indi~o plant, ,rhi<'h, proviou:-- to this titno, had l><>t'n 
a staple erop. In l~O:!, :3,000 ho~sht'ad. of tohc1<·l·o \\'<'l't"\ <>xport<'d f1·01n 
..1..re,, Orl0ans, antl he culture had c•xte11ded along-thP ,\ lissis::--ippi l{ive1· 
as far Hl)rth n-., ~ 'ltehch. .i\~ {his tohac·c•o had 110 partic·ular PXC'<)ll1)lJ<'t', 

it ,,a<;; "oon ~hpplantcd l>y th<• l{ t>nin<•kr an<l ·iie11nl•~:-;<)1"\ 1oha1•c·ns. 

"hieh "Pr<' of a 111nch :--nporior qualit~'. In l~~l 11u• .. \eadian:; i111ro
dn<•l11l a ne"' u1ethod of eu1·ing-. hy ,, hi1·h t ht> 1oha<•t·n "as ''lll't•d, 1t1ult•r 
intl'll::-<-' JH't"-;su1·e. in iis <>" rt jnieC'. '!'his J>priqn<' 1ol>aceo, fol' suc·h is 
tht• nanH' of th<' Louisi:tna Yari,•Ly, \\hilc Yl'l'.Y ·t 1·0H!!'. has p<'<·nlia1· 
propPrti<•::- ,vhieh ar~ H"'<·eptahl<' to pipe a11cl <'i!!ctl'l•t tc· . 1n11kt•rs, c•sp<'

<'h 11} ,,·hen ntix<·d in s1nall propor1 ion::- ,vith ntlu)r toha<·<•o. < >n 
ac-coant of the long- and laboriolls 1nrthod or l'lll'ing. thC' c·ul1i,ation 
h<t, ne, <•1· ext<•nd(•<l bC')TOH<l t "'o or th1\.'t' parish<'~ in southC'rll Lo11isi
an:1; nor ha" it he,.--n pla<'c<l upon a ::--n<·<'<'~sful c·o1111n<'l't·i:tl ha..,is, ,, <'<'}>t, 
a1nong- the· .. \·~ dians. 'l'h ~ gT<)at0sti) i<•hl of this tol>;t<·<•r) in HII} Ollt' 
year ha::, lldu txce<'<lctl 100,000 pou11d::--. and, until r<1<.•1•11tly, th0 H\'Gl'H:..!'(' 

)rjp},l "~as about 30>000 poH11<ls. 'I'ht> pri<•c) of tht• J>c)riqllP tohac·<•o ha<l 
hceu unifor1nly ,·I Jl0r poun1.l, until the• rxt ,•r1 ~io11 of the arC'a lllld<•r 

cnltivatio11 "'it.bin tlH' last f<)" rears: sint•1"\ thr•n lh<' p1·1<•e has f,tllrn 
to about half that arnouut. 

Till I lPOllT.\NT lOC'.NTIUI<~ I·OR THI• .\.\IF.HI<'.\.· TR \DI'. 

1'1H.' 1nost i1nport a11t <•ount riC' .. for th<' .. \nH:•ri<·,t11 to ha<·1•0 t r:t<lP, int ho 
crcler of the qna1•1ityn:--<.1d, Hl'<' <~r0at Ih·itnin, Cic)1•1n,111y, Italy, <1:ina<la, 
~p·lin, _\nstria. • .._,,, itzPrl·u1<l, I•'ranr11 , l~t>lg-in111 , II01l,u1d, ..1\fri1•a, '\l()X
ic•i>, ( 'entral .:\n11..;ric·a, :-;outh .\n1eri<·,t, and 1111· \\~est I11cli1~:--. l~a<·h 
country <lill\·r, in its rPqni1·1·111t>111s nn<l al:so in th1• c·ha1·a<'lPl' of th(} 
leaf ns<·•l. ~\:-- all of th<'!--<' <·ot111t l'il'S an· :::,uppli1·d f1·<1111 thP :-.a111~ spc•

tion, an<l a~ th<1 difl'1)rl'11<·c•::-- in lhl' tolntcf'os to a <•asnal ohs<'rV<'I' are 
light it l'eq1lir<•s <'on~i<l1•1·ahl" <'XlJl)l'iPlll'l' 011 the pnrt of t hl' J1a<·k1)i► 

to a ,sort t hP ,. cl rions t ol>:1<·<·0, i 11 to t lu• g1·acl(•::-; ::-;ll it a hl for Pct<· h <.·o u 11 t rv· 
C ~ 

an<l to llnt the goocl" in th<· c·o111lition l'()qni t•(ld h_v thE· pariic·ul.11· 

countr,· for ,vhich th<>v are illt<•n1lc•d. 
' . 

QU \.LITIL~ Hl~Ql'lltEI'>. 

In tl1<' 1nattPr of qualit)' (}real l~l'itain r1·<1nirP:-- tlu> lH·:.--t l1•af an<l 
pays the hii.d1<':-.l prieP~ ~\nstria <·0111<>:-; lll'X:t; "'hilt) Italy, I•'l'atll'<', ;incl 
pain folio,,· in tlH' ordl•r 11a1ne1l. (;1•eaL 1;1•itain <len1a1Hl~ ,l largo 

leaf, olive green in <·olur aud so hl'avily :--11101-<·<l in <'Uring that tho 
odor of hard "~oocl is apparent in the lea r. ( 1>1 '\.. X '\:, fi~::-.. 1 and 2.} 
The <7recn tint is t-;C<·urPd hyha1·vt•~1in!!' th<· leaf l><.•fo1< rt is fullvri1>0. b ~ ~ ~ 

1 A nn--~s 
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.. ,.\ tobac('o that giYe::-. p1·01nise of being suitable for 111<' J~ngli::;h 1nar
k<?1 i~ harvest<'<l at an earliPr s1 agP of ripL'llPSS tha11 for an}· other 
<'onntr~·. 011 :1<•(•on11t of the hig·h iinpnrt cluty {about t>7 <•(•nts p<'r 
po1111d) on tol>acco iinporlP<l into I~11gla11cl, it is usually st0n11ne<l hcforr
lr•a,·ing this c·ou11tr,y nnd pal'ki•d ,·ery dl'y . 

.1\ustria tak(•s L\\o g1·adL•:s of leaf -th<> .i-\ll"-trian .1\ (J>l. .}~XX, fig. 3), 
a largo lPaf, 111Pdinn1 to light l>ro,Yn in ('olor, of n1ediu1n tody, and 
ahon1 :?13 inehcs lqng; and ~\nstriau IL a lPaf of ahont the san1e qualit~y, 
~:? in(•hes long. 

' 

I taly tak:Ps four g1·ade:-i of tobaeeo. rrhe Italian""\. is practieall)· the 
:--a111<' as tho 1\ust1·ian 1\, execpt that 1>rcference is given to a dark-
1Jro,vn eolor, an<l is nspcl for th(\ san1c purposf', tl1at of cigar ,vrapper. 
Italian 11 is the sa1nc as Italian ..t\ , onl}T shol'te1 ; Italia11 Cl is a <lark, 
short, heav:r-bo<liccl leaf, n eel for ct1tting vnrposes; ,vhile Italian cg 
is a, trnsh)' lug. 1 

l1'1•ance requires three g·radcs. 'l,hc l?rpnc·h 1\ is a leaf 20 incl1es 
long-, "·hieh, in , .,..irginia, is n1adc tlaek b)· stca1ning and l1ar<l 
JH'(~ssurc in the hogsheads ,vhilc J1ot; l1'rcncl1 ll is the t-tune grade as 
I,'rcn(•h 1\, 1 · inches long, ,vhile I•'rench C is a sn1ooth lug-, lG inches 
in l('ngth, t1scd princ-i1)all,y for snuff. l<'or111('rl3· tho I◄'renc11 Go,·ern-
111e>11t took the best heaY;)·-bodicd tohaeco of \~irginia. but sinee the 
l{<>gic eontract syste1n 2 has teen introduecd the quality of the l(.,af 
used has gradually lo,Yerccl. 

Spain usl's \·er.) little of the , ... irginin tobacco, requiring a leafy Ing, 
,vhieh can be ohtaiucd to a l>ettcr a<lvantagc i11 I(cntuck.)' and 'ren
TH's~el'. 'fhat conutry 11 C''S four grade~, differing in leugt h, cleanness, 
and sonn<lness of the l<.•.tf. 

J\fl'i<'a lakes a long, narro,,· leaf of hen vy bod.)·, \\'hich is n1ade very 
tlack hy stea1ning nnd paeking· 1111<ler hcaY,\' pre!-;sure in the hog-:-ihea<l 
,vhilc the tobacco is st ill \\'a1·111. {)il is applied l>.)· 1nen11s of a sponge 
to <',t<·h layer as it is paeke<l. 'l'his s:une grade of tohaceo is also 
11sr>d in 11,c Canary Islands and \\' est Intlics, and is packL'cl in a 
silnilar u1an11er, except that tho oil is 01ni1te<1 . 

.1\ll <la1·k export lol>ac(•o~ are curell ,vith open hard-\\'OOcl fir<.'s, the 
1~:nglish traclc dc1na11ding· extra hl'nvy sn1oking- in curing. '!'her<.' i~ a 
Hlight dill'erencc bet "·ccn tho export tobacco of '\?irgiuia and that of 
I~cnt uek.)' and 'l'enncssec. 'l'he \' irginia tobaeco, gPncrall,\' speaking, 
is of be1 t<>r qnalit.Y than the J(cnt uck.)' an<l 'l'Pnucssco gradL·s, and 
H1ore of it is US"d for the clon1cstic n1ark:ct. ()n account of 1 he high 
iiHpot'{ cluti<'s of so1nc of tho foreign countries and the lo,Y prices 
l>aid l>v 1he J{po-io (}o,·crn1np111s, (hp hl'tter <1ualities of these tobaccos • t', 

a,·c usc<l i11 this country fo1· rnnnufarturing purposes. 

1 Lngs aro tho second pair of lca.vc~ fro1n tho Lotto1n of the plant. 
'l he tcr1n appliecl to the i:;ys te111 undl'l' \Ylnch in certain conn tries a tolincco 

1nonopoly is n1aintaincc1 l,y t{o\'cr111ne11tnud ail purchases of leaf tol>Ht•co are 111aae 
lJy Govor111ne11t age:nts. 
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'fhe faru1C'r assorts t,he to1)acco ro11ghly into lugs, t2;oocl lccl"V<'S, and 
top leavt>::,; 1n1t, the final grading and trcat1nent are given by the 
paeker, "110 also decides to ,,l1it•h co1111try the various q11alitiP<:; of 
tobacco ::-l1all l>0 :::;e11t. If th0 to1)acc-o needs darlccniug, to 1nPet tl1e 
dt'tnan<ls of an)r particular trade, the tlesirccl ~l1adc is ohtail1c•<l 1 hrong·11 
, arion~ "ays of 1na11i1)11lating and pack:ing the 1 ohacC'o. 

rfht: light tobaccos prod need i11 ~Inryla11cl arc air c11rcd, ,, l1ile a 
siu1ilar tY1>c 0 To,vu in 0a,stern O11io is lar0 ·ely cured hv "·oocl firP-.;. ~ b b ., J 

1'11e~e tolJacco::, arc tlf,~cl C'X<'l11::,ivelj for pil)C s11101cing and cigarette::--, 
the follo"·i11g p:raclcs being u1acle l)y tl1e pack.er<:s: Fi11e ycllo"·, 111cclinu1 
brig·ht, goocl ordinar)' "colory, '' fi11e red, fi11e i:;cconds, 1nPclin1n 5PC'

oncls, arid l11gs. ... T ea1-l;r all of tl1ese good -s are exported, tl1e be-,t 
rnark:els being fon11d 111 ~'ranee, Ger1na11;y, IIolland, ..t.\.11stria, and 
}~p}gitllll. 

~\.lmost tl1e c11tirc Yield fron1 niarvla11cl ancl ca-,t('r11 Ohio is solcl i11 . ' 

Daltin1orc, "'here five large ,vareho11ses l1avc bcc11 cstablisl1cd for the 
ins1 ~etio11 of tl1csc goocls by Staie officers. ..tlS soou as these to1)accos 
arc cntc>rcd i11 tl1e "'a rehouse a s,vorn ancl bone.led inspeclor dra ,Ys 
four :-;an1ples fron1 eac11 l1ogshcad, taken fro1u different places and at 
equal dista.11<·0s apart, begin11ing near the l>otto1n of tl1e 11ogshead. 
1'11c•!:--C' four san1ples, or ha11ds, arc tied together, as sl10,vn i11 Pl. XXIX, 
a11<l ar(' ~ealecl and lal)ele<l "·ith the na,1ne of the o,, ncr, t11e 11u1nber of 
thP hogsll<.: a<l, its net ancl gross "·eigl1t, a11cl t11e na1ne of tl1e inspector. 
1'hn agents of foreign countries b1i;r exclu-,i, cly fron1 the'Se sa1nplPs; 
,v11<:11 the goods are sl1ippe(l tl1e samples are also for,vardecl, so that 
thP goods 011 reacl1ing their desti11ation can be co1npared ,vitl1 the 
sa1nples fro111 ,vl1icl1 they "'ere bougl1t. If tl1t'rc sl1oultl be 111ore than 
10 per cent of tobacco in tl1e l1og':>l1ea(l poorer tha11 the san1ple, the 
inspector, "·110 is 11uder boiu.1, becon1e-.; liable for sucl1 difference. 

1,he '\'"hite l}urley (Pl. XXXII) is entirely air cured, except in 
exceetliugly <lamp ,veat11er, ,vl1e11 ,Yood fires 1nay be used. Thi-, 
tobacco is assorted l))T the faru1er i11to the follo"·ing gra<lc•s: 11'lyers, 
tl1e first t,vo 1)ottom leaves, ,vl1icl1 are oYerripc and ,Ter)r trashy; 
co1111no11 lngs, tl1e next t,vo leaves; good luir;;; brigl1t leh ves; loug 
reel; short red, and top leaves. 'fhis tobacco is J)ackccl in 11ogsl1cads 
by the .far1ner ancl inspectccl i11 tl1e san1e n1a11ner as tl1e )Iarylantl 
toba<·co, but, u11likc tl1c latter, it i::, sold at anctio11 in the "·ar(•l1ous<.>. 

~ot 1nore than 10 per ce11t of tl1e \Vl1ite l~urley is exported, b,1t on 
acco11nt of its great absorbc11t po,vers it is l1ighly prizprl in this country 
for t,vist and plug cltc,,i11g tobaccos. 1,11c flyers are ltse<l for pipe 
sn1oking, tl1e l1eavy-bodie<l top leaves for plug and t,vist filler~, ,vhile 
the be~t leaves are llSc>d for cigarette, plug a11cl i. ,Yist ,vrappers, antl 
for <.:Utting ptll'])OSC<.;. 
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'l'ho bright ycllo\v a11d 1nahoga11y tol)aetos (l:>l. XXXI) arc cu1·cd 
e11tirel)T by flues, ·1, 111ethocl ,vhicl1 cures vcr.v quickly, not rnoro than 
four clays being required in the proce!:>s. ...A.:,; soon as the tobateo is 
pn1 into the barr1 tl1e fire is started and is k.evt going night and day 
llntil tl1e tobacco i~ t horonghl)' cured to t11e desired color. 'l'his 
tobacco, ,vhicl1 is sold at auction in loo::;e l)iles in the "'archon~<', i8 
largely consnn10d i11 t]1is cou11t1·y, being nsP<l for plug and t,Yh,t "'rap
perR, cigarette-s, a11<1 fin!'.)cut c11e,ving an<l s1nok.ing tubaecos. 'fhc 
broa{l scope of this typ(), n1akos it 0xceodingly popular and th<' acrc
agC' is rapidly increasing. Itcco11tly this lobaceo has co1ne into fa,·or 
,vith for0ig11 countries, Japan having lately plac·c<l a 1arg<1 or<lt>r for 
tltis grade. 

DO:i\IESTIC r.ra~\R TOBA\.ccos. 

'fho cigar i,ypcs arc al1nost entirely consl1n1c<l in t}1is cou11try, ancl, 
in addition, large quantities of Cuban an{l Su1natra tobacco arc 
i1nported. l)o111cstic cigars are n1a<l.e up of ,vrappers, bin<.lerc:;, an<l 
fillers, ,-vhicll co1nc fronl different districts. 'Jlhe Connce,ticnt \~alle:y 
produces t\\'O types of wrapper leaf, the broad leaf ancl IIa,·a,na see<l 
leaf (Pl. XXXIII), both Yarieties being air cured, pacl{ed i11 cases 
holding about 300 pol1nds, and left io fer1nent during the ,,·inter, 
spring, and su1n1ner n1ontl1s. rrl1is tobacco is ~1,1nplecl and sold at 
pri,·ate sale, the paclcing 11suc1lly b0ing done hy those ,vho buy tho 
tobacco fro1n il10 farnJcrs. 

1,he broad-leaf Yariety has a broad silky Jeaf, yery elastic, about 
t,vo-t11ir<l<, of t11c leaf fro1n th0 tip posscss~ng rich gra.i11 ancl color. 
S1nc1ll \·eins aro also a characLeristic of thi~ leaf. rrherc i!::l only one 
small a1ea in tho C1011ncctieuL \~all0y adaptc<l to the pro<lueti<Jn of 
this ty1)e. 

,.fhe leaf of the IIavana seed is s111aller tha11 lhP broad leaf, 1nuel1 
narro,ver, n,nd is exceedingly thin an<l silky, but posse ·scs le"3s clas
tjcit:r an<l coYcring quality. It does 11ot poss0sJ tho ric11 grain of the 
broad lea/; tho n1iddlc and lo,, er part~ arc glossy and have large 
veins. 11 his portion of the leaf is not de irablc for " ' rapper purposec;. 
Tlle heavier leaves and 1 hose slig11tl.Y dan1n.ge<l or of une, en color 
arc used as l>inders. Badly torn ]ea, c:; anc1 tho trash ar0 uot suit.ablo 
ove11 for fillerK, but a.re s0l<1 at a, lo,v p1·ice for {'Xport tohaC'co '. J~oth 
the broacl leaf anc.1 IIavana seed are graded into light, 1ncdiu1n, and 
dark: ,vrapperR, and light ancl dark SPC'OJHls, all grade;-; hcing arranged 
in four lengths. 'fhc (1<n1necticnt ,vrappe1· con1 l)('t P~ \vith the iln
porled Su1na.tra, being tl1e Hcarcst to it of any of the don1cst ic tobac
cos except thaL gro,v11 in I•'lori<la fro1n the Snn1atra seed. 

'l'he tobacco produced in J:>ennsylva11ia is '•l1aractPrized b) a long, 
broa<l lt>af. It is air C'nrc<l and pack:cd in the sa1nc ,var as the c~on
necticnt "\,Talley tobacco. 'l'he PcnnsylYania tobacco has a dark, 
l1eaYy-bodied leaf, un snite<l for ,v1·app·,rs, buL usc~d 1nainly for fillers 
ancl hinders. ~01110 good ,vrappPr leaf 1s gro,v11 on the light alluvial 
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soils ll~ar thl' 1i,ers. ~\ .., a fil ler leaf this tobacco compete~ \\it h t h o 
Z 1n11n<1r ~panh,h, Jjttl" l)utch, and I1'lori<la-gro,vn C·nl>an, H. n <l it is 
11sed n1ostl) i n t h e pro<lnetion of i-:togies, <'heroot.-;, an<l otl1cr lo,v-pr iee<l 
<'igars. rr his tol)acco is assorted hy the packers into 11·<' follo•,\i ng 
gr,H.l<'s. lt-.-inch, ~0-in eh, 22-ineh 1 an<l 2 ~-inc11 light and dark \\'r a p
per .... 'lll<l hind ers, th{· sl1oriPr ~iY ·s 1J0ing- gra<led as fill0rs, an<1 <•,tlle<l 
J>t•n11s\ lYania IVs . 

• 
'l'he #,..<'\\' 1. ork tohac.·c·o c·o1nc•:-; l>C't\\l'<'ll the J><>nll<-s\l,ania and ( 1

011-• 
n eetic11t li.'af, nn<l contains a s1n,tl l p<'rcentag<' of dPsirc1hlc \\'rapper 
leaf Jt, i') gra<l<'<l ancl pacl'-<·<l in a 1n,nln<>r si1nila1· to that <'1nplo) <'<l 
in (. 'onnecti<·u t. 

,, ... iseonsi11 p roducc.'s onl)· a hindc·r leaf, " 'l1itl1 is frPqncntly used 
\Yit11 the Co1111ccticl1t ,vrapper and th<' 1>enn.:.;31, ania or ()hio fill<'r. 

I t is gra<lc<l a11d pack<'<l like thC' ('onne<'1 ient tohaC'co. 
Ohio })rodu<'," 111ainl)· a fill<'r crop of Zinuncr Spani::-,11 an<l Little 

I)uteh varietlPs. 'f hc Ziin111<•1· Spanisl1 is a s 1nall lE'af, in appeara11<·e 
closely resc1n1Jlin~ the iinportt•d C'nhan tohaeeo. rrhi!:> type ,,as orig
iuate<l nbont t"·cuty years ag-o, ~incc \Yhic·h t in1c it l1as rnpic1ly gro,vn 
il1 favor as a fille r for do1nes tie c·iga1·::;, heing eo11..,idcrc cl by the trade 
the l)c:-,t filh·1· leaf gro,...-n in tllP l~n itetl Stat<'s. 'l'lt1s tobacco i:-; gra<lP<l 
1nore ear<>fnllv than an,· o t her tollac•eo 1rrc,\\ n in this eonntl'y cxcc1>t '- ,, t, .. ' 

that gro\\·11 in I1'loric.la. 'fh<' l 'uhn.n 111ct11o<l ol' fcrn1entation i..., being 
nclopt0c.l by those \\·ho han<lh· th<' Ziu11n01· Spanish. 'fhe IJittlc l)utel1 
is a <'lo,o s0eo1Hl in popularity to th<' Zilnn1<·r Span ish. I t is 1nanip u 
latl' d in the san1e 111ann<'1', but the graclin 1; i not E-O closely o r <·a1·<·
fully 111adP. 'l'hc leaf is larg<·r than th<' Zin1n1<:r ~p.111i...,h, and <lepart._, 
furth0r in appearanC'c fro111 the in1port \;d Cuban . .i\ sn1all quan tity 
of ~ecd leaf, kno,Yn ns (;el)har<l, i~ prod need in ()hio as ,t ·,Yrapp<'r 
leaf, buL as it is i11fcrior to the C'ounec·tieui th<' ac·reag<' is rapidly 
llin1b1b,l1i11g. 'l'hc }'lori<la-gro,Yn ('uhan toha<'c-o, \Yhicl1 i<; just coin
ing into pro1nincncc. i-; rpgar<l<1d hy sonH• n1a11ufa<·turcr~ ,1--; greatly 
superior to th<' Zi1n1ne1· Spanish, being ll(•a rer to tl1e iinporte<l I Ia vana 
i11 a p pearanc·e and q u alit.) ar!d sPlling at a 1nu<·h higher pri<'c than 

th(' Zi1nn1<•r Spa nish. 
rrhere are t\\·o types of tobacco g1·0,Yn in I◄'lor<lia, one fron1 Beecl 

or i~ina.lly i:uporte<l fron1 thP islan<l of (~uha, the otlH•r frorn thP island 
of Su1na.tra. 'l'hc Uuhan "St>(•d has l'etained tll<.' eharact<>ri'::itie :-;izP and 
appcaranc·P after bei11g plant,ed for scycn c-onsecu t iYe crops; l>ut tl1c 
Su1natra seed, aftPr t"·o or three seasons, l>cgins to a...,s111nc the <·har
actcr of tl1e Cuban plant. 1',or this l'<'cl:50ll it is cu!::>to1nary, i11 oi-dt1r 
to prescrYc the de.'.')ired Su1natra char,tctcristi<''::i, to saYc enough beed 
fru1n the fir'::iL or second crop to la'--t for cig11t or t en years and to plan t 
eacl1 s11cceeding erop during this perio<l fron1 1,his seed 

'"f he Flo1i<la-gro,Y11 (\tlnt11 toba,cco i"S uc,ed csr)ecially for filler pu r
poses. .i\ ltbo11gl1 goo<l ,vrappers arc s on1c ti1nes obtained, \\1}1icl1 clo~cly 
resr-1nule t l1e best hnpo1·te<l (\1han ,vrappr-rt;, therP is a prej11<li<'e 
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agai11st these, O\Ying to tl1e fact that the:y ha,·o co11sidorablo lJo<l:r, tl1us 
r eqt1iring n1ore p ou11ds to ,vra1J a thousand cigars. In point of t1se
fulness ancl appearance tl1ese wrappers do not compare fay·orabl;y 
,vitl1 the St1n1atr2., type. 

Tl1e Foricla-grovt11 C11 ban filler closol)' rese1nbles the i1n ported Cuba11 
leaf i11 size, shape, and general appearance. It l1as good bod3-r and 
aroma, altho11g11 the specific arG1naLic qualit:r and fl~rvor of the best 
Cuban tobacco l1a·ve 11ot :ret been obtai11ed. 11 he tobacco is carefull:y 
fermented, ·very m11ch as in tl1e Cuban process, and is aftPr,varcls care
full}·sortecl ancl graded acco1·cling to color, body, a ncl lengtl1. I t is then 
n1acle into carrots (see Pl. XXX"\T) a11d baled in identicall;r tl1e san1c 
,vay as the Ct1ba11 IJackage. This tobacco has tak.e11 ,vell ,,ith t l1e 
clomestic traue, as is e·videnced b;y tl1e fact that it brings the higl1est 
p rice of an:r do1nestic :filler leaf, a good 1)acki11g of clean, sound lea,es 
selli11g for JO cents per pound. The Florida-g·row11 Cuban ,vrap1)er, 
althoug·h constituting a ·ver.r small p roportion of the crop, brings from 
75 cents to 81. 50 per pou11cl. 

Tho Florida-grow-11 S11matra is essentially a \Y1·ap1>Pr leaf that l1as 
bee11 higlll}T do,relopecl d11ring the past fey{ J ears. ,,r11ile the fi1 st 
crops gaYo i11 n1ost casc5 onl:r about ~O per cent of "-rappers, the pro1>or
tio11 l1a5 no,Y been increased to 70 an(l 80 per cent, under tl1e n1ost ca1·e
f1tl 111otl1ods of culti,,atio11. Tl1is crop is so ,ralt1ablc tl1at t}10 land is 
no,Y shaclecl ,vith cl1eese cloth, placed on "·ood fran1cs D feet high, and 
irrigation is used in addition b.r s01ne of the larger ])]anter& Vi'itl1111ost 
gratifyi11g success. The Florida-gTo,Y11 S111natra closely 1ese1nbles 
tl1e in1portecl leaf i11 size, s]1ape, texture, grai11, a11d general U]Jpcar--ance. It is extre1n0l:y tl1in and ,·er3-r elastic. Tl1e n1ost desirable 
sizes arc lJ, lG, a11d 18 i11cl1cs. Tl1e best crops \Yill aYerage al>out 
200 lea ,·es to tl1e ])Ound. Two 1Jo11nds ,vill co\.·er 1,000 cigars. rr11is 
n1akcs it a cl1eap ,vrapper for the 1na1111facturer, eYen at tl1c high 
price oI $1. 50 to $2 r>er pound. Choice selections ha,·c sold by tJ1e 
bale as l1ig11 as 83 a11(l $4- per r>ouncl, althoug]1 the proportion of these 
v-er)-' l1igl1 grade:-, is yet Yery s1nall, requiring i11finite care and great 
ex1)enso i11 sorting. This tobacco is all 1)rin1ed, that is, eacl1 le,1f is 
picl<ecl ,v11en ripe, and great care is exercise<l in fer1ue11ti11g, grading, 
a11<1 a8sorting. 

ST_.\.TISTICS OF ~IAN-CF ACTURED TOBACCO, bXGFF, CIG_\RS, AXD 

ClG~.\.RETTES. 

rrhc total receipts by·the Go,-ernment, fron1 tl1e i11ternal-reYcnue tax 
on tobacco fron1 all sources during t]H, ilsc·al year cn<lil1g June 30, lSD!J, 
a111ou11t0cl to 852,04:3,85!). 05. 111 the fiscal year lSDS tl1cre "ere regis
tered 3,lSG 1n,1n11factt1rers 01 iolJacco, including 1>lng, pipe ~1noking, 
and cio-arette and 115 snuff 1nan11facturcr-;. There "'ere 30,~5G uigar 

t, ' 

ma11ufacturers during t11c san1e period. 
'fhe follo,, ... i11g table sho,vs the a1nount of manufactured tobacco and 
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tl1c nt11nlH•1· of cigar~ a11(l cigarettes n1a<lc <lt1ring the past ni11t') <>ars, 
tli e l)E'riot1 Pnding 011 .J n11e 30 of each. 3·ea r: 

Statisties of nza"ufactul'e<l tobaeco, snu.ff, cigars, ancl ciyarettcs. 18!.J0-!$[1$. 

---

Year. l\fan ufaetured Snuff. Cigars. Cigarettes. tobacco. 

Pounds. P011nds. .Yumber. .:,;umber. 
18!1\l •••••••••••••••.•• 2-!:3, -!27, 008 9,134,746 4, 2'28, 528,258 I 2, 505. lti'i, CilO 
1891 .................. 2t0 o5- 0&5 ;), ' .. ), 10,6i4,24J 4,422,02!,212 3,137,318,500 
1~02 .................. ''tH 419 "6~ - ' ,,.,,, ' ' 11 i2G,9"Z7 4,674,iOS,260 3,2S2,001,283 
1sn~ .. ................ 2:38 - ~ "02 ,w,,' ..,, 11, 05~, 736 4,341,210,981 3 66G ~~- 9·9 

J , 'tlJ, J 

18lH ............ _ ..... 2-i7, 050,444 1J 582 838 
' ' i , 16.3, G!l, 327 3,620,666,80! 

18!!5 ---·-·---·- ------ !W3, 40!, 8!0 10,SSi,709 4,09!J,137,855 4,237,754,4::;3 
1896 .••.•••••.••••...• 24.8, j(l~, 581 12,708, 9191 4, CHS, 4.03, 300 4,9ti7,4-U,232 

l 
loU7' . ...... .......... ----·- 2!<3,3:?0,857 13,768, 455 I 4,431,050,509 4, G.'31 , s:;o, 020 
189/l . ---- ............. -----· 2tH, 53:2, 298 13, Gor, 631 I 4, 91.'i, GG.3, 356 4, 685, '{S3, 807 

l<'or l~UU i ho figure::; for uutn nfacturecl tobaeco a11d snuff are not 
ohtainablP s<>parately, but t l1c con1hil1ed total for t he two articlPs 
"~as :?f;li, IJG 1,752 ponn<l~. D uring tl1e snn1" y~a1· there ,Yerc 1na<1e 
4.5-!:?,01(j,f>70 eiga1•;5 ancl 4,3!10,38'3,4:30 cigarettes. 

ST.\.TISTICS OF LEA.I◄' TOBA.C'CO EXPORTED FRO)I THE lTN'ITED STATES. 

'rh(' fo1lo,\·ing table sl10,Ys tl1c pri11cipal countries to ,Yl1icl1 tl1e 
.l\1ncriean tobac:co is exported, b11t it docs 11ot gi,·o a correct idea 
of the nlt i1natc clistributio11 of tl1e tolJacco. 'l'l1e an1ount creclitetl 
to ({pr1uany 11ndOLll)tedly· embraces mucl1 that is sent to .. A .. nstria
llt1ugary, S,Yitzerla11c1, .,_\.frica, a11d several otl1er countries. The 
tobacro is :.;ent to Ilren1e11 or otl1cr GerD1a11 ports and is distrib11ted 
fron1 there. Unfortunately, t here are 110 reliable statistics as to t11e 
act 11al a111onnt of .1\..meric~u1 tobacco acla1)ted for consu1nptio11 by 
these d iffcrent <>ountrie~. On tl1e other l1a11d, it is quitt"' likely that 
tl1<· an1ount crcclited 1.o the Gnit0cl ICingdorn is largely consu1ne<l i11 
English tc•1Titory. I n Fra11ce, I taly, ancl 81>ail1, where the Rcgie 
syst t"'1n r)revaih;, tl1e tol)acco is lJillecl direct, and the estilnates gi,·e11 
u1tdouhtecll:r rt>pre5<'nt the quantity of .... \1nerica11 tobac(•o consun1ed 
in thosP countrit>s. rrhe Regie :,;ysten1 ]1as lately bl"'e11 introc1nccd 
into .Ta pan, bnt this l1as bee11 so recentlj donC' t11at tl1e quantity 
1ne11tionc 1 i11 the table l1as not been in any· ,,a)T afft>C'ted hy tl1e 
introduc1 ion of tl1e syste1n. '1'l1e trade \\·it11 Japan l1as increasc><l 
Yery 1nucl1 i11 the last fc,Y yc~rs; in 1 SD± tl1ere ,vere 11,0S-.l: pounds 
c'.xporte.>d fro1n the United States to that country, \Yhile in 1 K08 t l1e 
Pxportatio11 l1ad increase(l to ~,751,:?4G pounds. 'rrhl' t1·ade "·ith China 
has also increasetl du1·ing the sa1ne period, l)ut 11ot to suC'lt an extent. 
1'11e a1nou11ts credited. to .... \.ustria-I lungar;r, S,,itzerland, and .1\.frica 
arc certainly far belov: t.l1e actual an1ount of 1\1n('rican tobacco n~ed 
b)· tl1osc cn1.111trics, for the rc>a<:.on just statt'd-theil' distriuution frc)m 
Ger111an ports ratl1cr than t11eir direct importation fron1 this countr;r. 
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Average yearly e,i']Jort of leaf tobacco, 1894-1898. 

[Compiled from Bulletin Ne. 13, Section of Foreign Markets, Department of Agriculture.] 

, 

Country Pounds. 

' United Kingdom ........... ·--· 81.GDS,086 
Germany.. ..................... 5~, 948, 9i9 
France .......... ·------·---- . ... - ;30,553,56.5 
Italy ............................ 26, 1-30,lf.G 

Belgium ······-.-······ .... ...... 21,278.085 
Spain ........................ . 
Nether lands ................... . 
Canada ........................ . 
British Australasia ........... . 
Africa._ ... ____ ... _ ..... ___ ..... . 
Mexico ........................ . 
Gibraltar ....... __ ........... . 
British West Indies ........... . 
oaiti ........................... . 
J apan . . . . . . . . . . . . ............ . 
Sweden and Norway.-------·-· 
Canary Islands ............... . 
British Guiana ............... . 
French West Indies ........... . 
Denmark . . .................. . 
Austria-Hungary ........ ..... . 
.Argentina ..................... . 
China .......................... . 
Brazil ......................... . 
Other countries ............... . 

20,770,-1.57 
19 40-!, 1,9 
11,233,189 

1,846,~30 
1, 757,846 
1, 7iH, 181 

1. 3.;l 909 

J , 3.;0, 3,i5 

I 
' 

907, 7b5 

786,913 

721,438 

599,054 
580, 1!)5 
,nS,558 
176,{07 
120,773 
104. 751 1 

75,426 

38,214 
1,707,730 

Total. ......•.............. 
1 

279,li75,076 

Per cent. Dollars. Per cent 

29.21 8 181,050 3!.-1-! 
19.29 4,062,900 17. 11 
10. !);? 2. -i19, 59.j 10. 10 

9 <l.5 2, -195, 974 10.51 

7.61 l,9C0,958 8.~ 
7 4,'3 1,033. 192 4 35 

6 !H ], 154,040 4.86 

4. 0'2 1,093,638 4 60 
66 270,8.57 1 14 

63 158, ();J-! H7 
• 6:3 13.;.295 .57 

. 48 91, 29G 38 
·IB 12'J, 217 •,) 

;)-

32 102, lliS -1.3 
·)S ·- 54,654 23 

• 2!i 1m,802 .29 
91 i51, 2,8 •),) ·- . ..,_ 
21 44,301 .19 
17 38, 5.10 16 

06 16,605 . or 
(}t 10,305 (l4 

04 6. 386 G3 
.00 5 570 o·> . ,., 

. (•l 4,3:,3 ()2 

6·) . ,., 166, 7&l • 70 

100. 00 J 23, 751, O:?G 100.00 



AD:JIINIS1.'RATI, .. E ,,1 0RJ{ OF THE FEDERAL Go, rERNw 
MEN rt' IN RELA'fIO N 'l'O THE AXIJ\IAL INDCSTRY. 

Bv GEORGE F. THO~IPSO:N, 

Erlitori(ll Clel'k. Bureau of .~1ninial I11clust1·y. 

PRELI:\IIX.\.Rx· RE::\IARKS. 

Diseases of do1nestic anhna1s l1aYe bee11 the snl>jcct of n1an:r articles 
and letter~ ,,l1icb l1a,·e appeared in the .A.11nual R eports for the Depart-
1ne11t of Agricultl1re si11ce its orga11ization, and even previous to that 
tin1e in the agricl1ltural part of t11e Patent Office Reports. ,.I'he first 
in,·e~tigatio11s were l111clcrtal{en by D epartn1ent authoritJT in 1868, at 
a time " ·hen Texas fe,·er and contagious plel1ro-pneun1onia " 'ere cre
ating considerable alarm a1nong the cattle raisers of tl1e countr:r. I n 
1 8~ and 18b3 tl1e investigation of Texas feyer "·as taken up "'ith a 
vie,v to a-;certaining its causes aucl n1ethods of preYention and estab
lisJ1ing definitely the areas infected by it. IIo,,ever, no a(l1ninistrative 
"'ork: relative to the anin1al ind11str:r of the country ,Yas undcrtak:en 
hy the I•"edernl G0Yernn1cnt previous to the establish1nent of the 
BnrPau of Anin1al Industr.r i11 the Departn1ent of 1\.griculture in 1884, 
exce1)t the limited a1nonnt clone by the ~rrea. ury Depart1nent at the 
quarantine stations at the ports of import. 011e of the purposes of 
the establishmen t of the Bureau was to inaugurate ancl supervise the 
federal ad111inistrati,ve work relative to contagious diseases of animals, 
and the history of tl1e ,,ork in t l1e lJ"nited States for1ns a large portion 
of the history of the Bureau. 

The ,vork of t l1e State governments relat ive to aniinal uiseases can 
11ot be giYen ,vithi11 the lin1its of this paper, bnt it is ,yell to say that, 
eyen before the I<..,ederal Government took up the ,,ork, se,Teral States 
tad enacted la,vs for t he control of contagions diseases of ani1nals. 

ncl1 enact1uen ts, ,vhile they might not ha,,ve been i11efficient, "·ere 
found to he inadequate, since the regulatio11 of the 1nove1nent of 
aniu1als fro1n State to State could only be R,Ccon11Jlished by the lled
eral Government; J1ence, the neresf-;ity "·aR apparent th,:tt the latter 
shol1ld take up the great "·ork: and cooperate "·ith the States. 

A.1JTH ORITY CONFERRED A~D SCOPE OF TI-IE \\'ORK. 

1"h e autl1ority posse8sed b)· the Departn1ent of 1\ gricultnre for en
forcing measures ,vi1,11 r eference to contagiol1s diseases of don1e8tic 
ani1nals is conferred by "1-\.n act for the establishment of a Bureau of 
Animal I ndustry, to pre,ren t Lhe exportation of diseased cattle, and to 

441 



442 YE~\RBOOI( or TIIE l)EPAl{T1t1EX'r OF A.GRICUL'f"PRE. 

1)1·0,·id<> for the i-;upprc':-:sion and c,xtirpation of pleuro-pneun1011ia ancl 
other C'ontagious 1Jiscas0s a111ong clo1nc•<:;tic ani1nals," "·hicl1 "as ap
l)I'OY<'<l by the Pi-csi<lC'nt on :\fay ~n, 18~.J:. '1,hc po"·pr thus c·onfcrrC'cl 
is not in all c-ases ~uftlcient to effC'c-L the eradi<'a1ion of a di:::.ea<:;c•, for 
the rPason that the Ii,ederal Goycrnn1ent ea11 not cnforee n1easures 
"·it11in a Hi.ate "·ithout, the legislatiYe c·onsPnL of that State, unl.3ss tl10 
flnin1als affected are <:>nbjec·t~ of or e1Hlanger interstat0 eo1n1neree. 
Its ,,·ork, thcrefor0, ,vithout the eoopcratio11 of the States afCC'etc>c1, is 
linlitl'<l to intc>rstatc tr,1.ffic, and quarantine lines arc tl1us 1nadc to 
follo" State lines. It has al,Yay<.; hecn a 1nattcr of gratif1cation, ho\\' 
c,·0r, that " ·h c1•ey0r the I~nrca u of ..,_ \niinal I11d ust ry· ha'3 1111dert akc,11 
to suppre::is and eradicate n coniagious diseasC' tho authoritics of tl10 
affprt<>cl Htates ha.Ye readily lent their a-;si~tancc>. ...\ State, on tho 
other ha11d, <·an do nothin~ 11101·0 than guard its O\\ 11 tcrritor.\·; a11d, 
·,,·hil<' all of t,he States haY<' la,\·s for th0 C'ontrol of live-stock traffic 
with a, ie"· to the prcYention or 1-.,upprc'~~ion of dise tsP, it eould hardl)' 
l>e expeet0d tl1at the.)' \Youlcl unc_ler all circu111stanee~ c·ooperat0 "'ith 
each otl10r effectually. The ,vork of the 11\ !d<'ral (¾o, cr1uuent is 1 hc're
forc nccessar.\· to tho State, an<l the State la"·~ arc' 1H•ee!--sary to thP 
Ji'o<lc'ral Go,~er111nent, if succeRs il1 eradicating disease fro111 the eoun 
try is to be_~ Hsst1red; the federal and State po"·ers arc_, not 0111.\· s11p
J)lt•n1<'ntar:v, but iuter<lependcnt. 

COX'l'~\.GIOl ~ PLElTHO-PNEU::\IO~lA. "\i Ol{K. 

1,hr- suecess of the l}Ul'C:Hll of "'\nin1al Industry in eradicating eon
tagiou~ pleuro-pneu1nonia fro1n this conni l')' ,,·as a trin1npl1 that "'ill 
neYcr be forg-ottc11 hy th<' eattle O\Ync1·-; of tho U11ite<l States. 1,hi..., 
di::;Pasc l1acl h0ro111c established in se,·cra l State's east of th0 .. \.llc
gh<'ny l\Ionntaius, a11<l later l>rolce out, ii1 ()l1io, Illinois, a1H1 l(en
t nc ky, all gi-ea t c,1 tt lc-gro,,·ing· States of thc ::\Iis:-.i:-;sippi \ ... allc•y. };,ro1n 

tltt•sP StatC'., it, threatc11ed to spread O\'Cr the great cattle distriet..., of 
thP ,, .. est ,1:nd co1nvletcly to ruin tho incluslry. 1,he eountr.\ "as 
thoroughly alar1necl, an<l Congres::,; ,va::i 1>reYailccl upon to enlarge the 
po,YCI't; of the Jlurca1t of "'\nin1nl Inclnst.r:i· to denl ,vith contagious 
di-;r-a:-.es of clon1es t ic anin1als, <'Ontagious 1>lcnro-pncnn1011ia being 
especiall:r 1nontioned . 

..c\ tl1orough. Ht,nd}' ,vas in1111c•cliately l>egnn of the history of tl1c <lis
easc in tl1is conntry al!cl ab1·oad and of the n10ans and 1ne1holls 
e111ploye<l els0,vlu·rc for its eraclication. Dr. J). E. Snl1non, \Yho h<.'can1e 
the ehief of this 110,y T~urcau, ~Pf'nking of this dis<'ase i11 l8S3, h,Hl -,aid 
"that, tl1e only obj<'ct 1ccpt i11 vie" · shonhl l>o its C'.On11>leto e, tinct io11 
hj' tho 1nosL sun11nary 1nca.surcs at our <·01n1nand,'' and furthc'r: 
",\.,.0 can reeo1n111e11<.l no te1nporizing 1nc_•n~nre-, ,, ith regard 1o this 
affc<•tion. 'l,he 0111,y on<'s applit:nhlc' arc quarantine, re-;triC'tion of 
1110, c tnPnt of cattle, RlanghtPr o[ afTc'<'te<l a11iu1nls, and disinfection." 
1,hc ,·eterinary 1n·ofe-..;sio11 tho "'orltl over,, as agreed ·ts to the ellicacy 
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of th<>::--(' n1t•asures alone, a11<l the I{urPa11 lll•sirecl to adopt the1n at 
011eo in c11tl:'ring upon tl1c pleuro-pncu1nonia "orlr. I11 faci, rulp<; 
:u1<l rPgnlntion~ providing for the dc~tr11<·iio11 1>) l~nrt'an in~l)PCtors of 
affe('te<l anilual-., an<l the C'Prtifieation of tl1P as::..es~ed , al11e of ~ncl1 
n 11 i 1n ·1l-; to the ('01111nissio1101· of .\gricu 1 t 11r0, ,-vho, u 1)011 approval, "on ld 
order pa) nH·11t for the sa1ne, ,-verc i"-SU"<l hy tl1<' Co1n111issio11('l' of 
.1\~ri('ultnr<' 011 ... \.pril 22, 1885; lJut about th<' san10 tilne the _\t1orncy
(.;.enPral of the 1Jnitc(l 8t,1tp:-; rendered an opinion, l)af-:0<1 111)011 the 
organic aet creating 1110 Jl11r<>a11, that there arc "110 provisions for 
pu rel1asing the <lisease,l a11cl cxpose<l :n1iina l~," tl1 u.., re11c.lC'1·i11g 111111 
ancl ,roi<l t11c r11les ilIHl regulai ions of tl10 Co1nn1issio11cr. llo\YCYcr, 
in 111c a1>propriatio11 aet for tl1c fi..,cal ) <..;ar of 1887 the Co111111issioner 
,\·as autl1orizc11 to e.:'\.pPn<l. the a1)1>ropriatio11 "i11 sucl1 111,l11nc•r as he 
1nar 1 hinl'" 1)ec:;t to preYent the :--p1"~ad of 1>leuro-1>ne111no11ia * * * 
a1td to ex1)end an3· 1>art of thi~ 811111 in tl1e l)Urchase a11d dcst rn<-·1 ion 
of dis<"~ts<'d anhnals ,Yhercver i11 his j11clg1nent it is essential to 1n·rvP11t 
the spr<'atl of plouro-p11e111no11ia fro1n one State to a11otl1er." I•,ro1n 
that tin1c for,,rard thC' "-ork "as 1,nsl1ed vigorously a11d suc·cessfull)·. 

111 ac·eorc.lance \Yitl1 tl1c 01·ga11ic aet <·renting the Burc-,111 and also 
\\'it11 t110 appropriation act just qt1otec.l. r11les and rep;nlations, datecl 
1\ugust 12, 1886, \YCre for111ulated for 1n·osPenting thC' \YOrlc. I_)ro
\·i,;;;ion \Yas 1nade for the aeceptaneC' of these rules and reg11lation,;; l>y 
thC> goYPrnors of t 110 affc('ted Sta tC'8, ,, l1icl1 il1 111ost i1u,ta11CC''-i "as 
p1·01nptly donP. In il1c 111at ter of inspPction, the Bureau ,Yas to f11r
nish lh<' nele~sar,y inspectors, ,Yl10 \Yerc to 1·c->ceiYc fro1n th<' p1opt-r 
State offie(•r:-; the al1thorit.r to n1ak:e insp(•etions of cattle 11ncler the 
la,vs of the StatC', to rPcci,·e sucl1 l)rotectio11 ancl .assi:sta11ce as \Youl<.1 
he giYcn to State officer:s <:'ngaged in sin1ilnr \York, a11<l l)e l)er1nittC'<l 
to <>xan1inc quarantined l1crd<s ,Y11cre,·er so clirecte<l 1).r 1.he C'on1111i~
sio11er of .... \.gricult11re or tht' cl1ief of the I~nrea11 of .l\nin1al Industry. 
Reports upo11 i11spections \Yere to l>e nta<le to the Bnrea11 of .... \nin1al 
Industry and to the proper State anthoritic"'. \\'hP11 contagions 
ple11ro-pne111uo11ia ,vas cli~co,·ered in a J1erd, the o,\ ner or person in 
charge \Yas at 011cc 1.o notify tl1e inspector, "110 y;as to put in force 
the qnara11tine regulations of tl1e tate i11 \Yl1icl1 tl1e herd "'as locate<l. 
EYery animal of a11 i11feeted herd ,,a-, disti11ctivcly n1ark:ed \\'iih n loc·k: 

• < 

and c11a:11, "·hi<'11 "'ere furni::..hecl 1>y t11e Bureau, hut "·11icl1 hecnn1e 
t11(~ property of the State 1,y}1cn pla(•ed upon a11 anin1al, in order that 
anyo1tc ta111pering ,vitl1 thcn1 "·0111<1 heeon10 a1nl•nahlc to tht> lct\YS of 
th0 ~tntc. Qnaranti11e restrictions \\·ere for a l)('riod of not lcs~ than 
11inPty days, a11d \YCre not to lJc ren1ovecl \Yithout the consent of the 
Bureau. ....\11 affect.eel aud exposed a11i1nals ,-verc> to l>c slaug-hterecl as 
so,H1 af1c>r discovery as possiblt', ,,,.ere to be appraised at·c:ording to the 
provi~ions of the State la"T, and the rcpres<.'nta 1 i, <'"::i of 1.hP l~u1·eau 
11otified of the appraiscn1cnt. The D<.->part1nent of .,\gricult ure ,vas to 
l)ay to the o\\·110r s11ch portio11 of tL.e appraised value as \Ya-; provided 
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h~r th<' ht,vs of the State for <·attic con<lernnccl an<l slanghtPrc•d hy 
~1:lt<' authorit~·. .\II nec•Pssa1·y clisiuf('<·tion ,vas to bt• <·<nHluc:t<'cl b,· 

~ 

the• J{u1·L•a11. 'l'he Ilur~au c1icl 11ot l'('<'OJHIIH•nc1 inoeulation for the clis-
<'ast•, hnt rc•taiiH1cl supc•1·,·ision OV('I' the hc·rds \\ hic·h "'Pl'<' inoc·nlatC'd 
1111clc•1· State anthol'it v . 

• 

' I' h csc rcgnla t ions " <' I'<' 1n ocl i fi eel f ron1 t iJn P to ti n1 e as 11<:c•cssi t v a l'O'-P . 
• 

()n ... \pl'il 1:;, 1 S7, the c·hief of ·the l1t1l'cnn "as autho!'izcd to inspe<•t 
~toc·k yal'ds, ca1·.s, ,hoatH, .11111 olh<'I' vrhic•lc·s of trausportatiun lin<'s, 
and to n1akr the' nee<'ssary 1·Pgnlations for their qu:u·a11ti11c and di~in
fec •t,ion. 1-\ fp,v" <1Pks latc•r a 11oti<·0 ,,·as S<'llL to the 1nann~!;t1rs of trans
portation lines, C'alling th<'ir attention to th" exi tcnr·t• of <'Ontag-iou!:i 
pl<'t11'0-pnc~u1110I1ia a111011g l'att le in I llinois. :\l:trylancl, and Xe"· \~ork, 
l'l'(].UCsting their c·oopcration in pl'evcuting- th<.' sp1·(•a<l of the dis<·a,<· 
by n1t'a11s of disinf<,ction ancl li>• <l<•elini n~ to recc•iYc <·atth• for. hip
lll<'llt "h ic·h \\'Cl'O no t kuo\\'11 to he free f1·01ll in fec·t ion. . ti 11 lat Pl' t hi:, 
uoti<•c \Ya~ 1noclifiC'<l so as to appl,v to all ~tat es atl'(•<·l<·d. 

'l'h<'sc n1easu1· ·s ::-;0011 hcg-an to giY<> gootl results. Pnahlin!!' th(-' c·hief 
of tlh• J;lll'(':tll of .. \ nirnal I11clu~try to ni;1ke th'-' follo\\ inµ: tatP1nc nt in 
h i~ report fo1· 1 ~::;: 

The pro1npt erndicnt· on of I)lt1nro-puenn1onin fro1n Chicago and Yicinity is ,vorthy 
of 1norr than a sin1plo nn.rrat on of the fact. It: 111ay \\"ell he consiilerecl one of the 
1noi:,t iinportaut results e\'er accon1pli-:he<1 l>y the Depnrt1nent of ~\gricn1ture. 
Ili-.tory gives fe,v if any cases \\·here thP. <1airies of a city of the :,-ize of Chicago 
have once lJeen infectecl ,vith pleuro-pnen1nonia aucl ,vherc the cli:::ens~ has breu 
era1licn.tecl \\'ithont years of constant ,vork ancl the cxporuliturc of vast stuns of 
111 0110,·. Paris \\·as infected more than one h uudrecl years ago. ancl in spite of the 
lar~ nn1nber of veterinarians in that district. au,1 of the stringent 1:-nvs and reg• 
ulat1ous promulgated for itt:l suppression, the d1seuso still oxists, and the rn,ag-es 
cont1une from ) ear to year apparently undilniuishocl. 

.1\ l th<' sa111c t ilnc th<' <li::,0asc \Y:t!-i <'l'a<li<"atl'cl fro1n all afTeetccl dis-
t1·ict!-i in ~lal'vlancl out~ii<lc of 

• 

it ,va'j c·otnpl<'1<'1y s11pprcssecl. 
}1 a<l bc•cn 1110::-;t, ~ath,fneto1·y . 

• 

the <·ity of l~alti1norc, ancl in \~irginia 
In thl' otl1<•1· atTP<.·te<l States the ,York 

In l~S!J the pt·ogre~s of the \\"ot·k ,Yas 
no1 ahlt', h<'ing ha1111H'l'e<l only hy laek of full authority on the pal't of 
the 1;ul'l'Hll pt·operly to Pllf<.H'<•c its l'<'g·nlations. 'fhe pl,1g-ne had not 
rcappcal'c•d \\·e:st of the .. \ll<·ghcny :\fountains a rul no e'\.tc-n~ions 
occ•t1l'l'ecl in the 11:asl(•rn Statc•s. (..'atth• O\\'ll<'l'S a11cl shippers outside 
oft h<' inf PetP<l dist 1·iets had gniuccl ~uch c·onfic.le11<1c in the \York that 
the prcsc•nce of the 1lisPas<1 in this conntl'y uo long<'r intPrferccl \Yilh 

the• 11·aflie to any apJH'Pc·iahlo extent. In lbfJO 1 he t·hi0f of th<' I~urenn 
repo1'1 c<1 as follo\Y!-,: 

'l'ho yC'ar has passecl "iihout any tlisc.:overy of con tag-ions plonro-pnen1uouia out
side of the distr1cti; which \Ver e recognized in tl1t1 la.st report as in fecte d. The reg
nlations of tho Departn1ent have been enforced ,vithont 11ifficnlt}, ancl the progrt•ss 
of the "·ork for the eraclication of this plngne bas uocn cont in nous nnd rapid. 

* * * x-

The efri.cicucy of the regnlations and of tho 1notholls 01111>10~ ed uu<ler then1 
is de1nonstratecl by the fact thut for t,Yo yonrs thore bas not been a cuse of the 
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disease onts;de of the yery restricted areas on the 1\.tlantic seaboard ,vhich have 
fro:n the first been recognized as infected. These regulations are !'<t1ll in force, and 
with the almost co:nplete eraclication of the contagion the danger of any 1nfec
tion extending to other sections has practically disappeared. 

In 18!ll the clisrase had disappeared ft·on1 all of the Stc11es that hn<l 
uc>en infecter} except Xe\\· .Jersey, ,, here it ,, a:-; 1·estrictecl to a Yery 
s1nall area, enabling the Dureau to puhlisl1 the stat,e1nent that "the 
United RtatPs i<;; no,Y practically frt"e fro1n contagions p1enro-pnen-
1nonia." On }larch 25, 180.:?, the last casr of the disease disappearec.1 
fron1 the Unit eel States, and si~ 1no11tl1s later the [ollo,Ying; proclol.1na
t ion \YH', i5SUC<1: 

PROCLA:\lATI0X-f:R.\.DIC.\. TIO~ OF PLEGRO-PNEU~I0XIA. 

To all 1rlio1n it niay cone, rn · 

U. S. DEP.\.RT)IF:XT OF AGRICCLTURE, 

OFFICE OF THE SECRETARY. 

~otice is hereby given th.,t the quarantines heretofore existing in the counties 
of !{1ngs and Queens, State of Ne,;v York, and the counties of Esc;ex and Iluc1c;on, 
State of Xew Jersty, for the suppression of contug1ous plenro-pneu1nonia a1nong 
cattle, are tlns day re1noved. 

The remo\Tal of the aforesaicl quarantines con1pletes the d!ssolving of all quaran
tines establishe<l hy this Depart1nen t in the several sections of the United States 
for the suppression of the above-named d1sease. 

No ca.$e of this disease has occurred in the State of Illinois since December 20, 
18~7. a period of more than four years and eight months. 

No case bas occurred in the State of Pennsylvania since Septe1nber 29, 1888, a 
periocl of four years within a fe~v days. 

No case has occnrrecl in the State of ::.\Iary1and sinc.e September 18, 18~9. a 
period of th Tee) ears. 

No case has occurred in the State of Ne,v York s·nce April 30, 1801, a period of 
1nore than one year ancl four 1nonths. 

No case has occurred in the St'tte of New Jersey s:nce March 2.3. 1892, a period 
of six 1nonths. and no case has occnrreJ in any other porti.on of the United States 
within the past fiye years. 

I do therefore hereby officially cl..,clare tbat the United States is free from the 
disease 1,nown as contagious p}enr o-1,neumonia. 

,J. I\I. RcsK. Secreta1·y. 

Done at the city of \Vashiugton, D. C., this ~Gth cl·ty of Sept(mber, A. D. 1802. 

It n1ay be that those countries ,,hich are still afflicted "·ith the plague 
of co11tagious pleura-pneumonia are in position better to appreciate 
tl1e importance of the ,yo1·k. clone in this conn try than ,Ye are oursel ,·es. 
If the Bureau of Anin1al Incl11stry, by eradicating this disea!se fl'o1n 
the count1y, ,,ere to be giYe11 credit for tl1e value of all losses "'hicl1 
\Yon1ct ha, c rcs11lte<l fro1n a C'ontinuance of the disease, as ,,ell as foe 
t11e 1none) ,vhicl1 1nigl1t haYe been expended ineffectually by the State 
authorities toward suppressing it, ,vho can e~tin1ate wh~t it ,,ould he? 

In a sum1nary of tl1e \York: of the Dnreau, publis11ed in 1897, the 
cllief "'rote as follo,vs regarding the eradication of contagions plenro
pnen1non 1c1.: 

It is almost impossible at this time to give an idea of the danger with which the 
cattle industry ,vas menaced by the spread of that fatal and treacherous disease to 
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a point so far in the interior as Chicago or of the difficulties under our form of 
GoYernment of promptly and effectually meeting the emergency. Fortunately, 
although the cattle o\vners in the affected districts were not friendly, the State 
authorities cooperated in every case and suppliecl the po,ver which was lacking in 
federal legislation, ancl although there were m any ,vho questioned the existence 
of the European lung p1ague in this conutry, who c1id not helieve in the success of 
the 1neasures that ,vere adopted, ,vho ,,ere positive that the disease could not ue 
era licateu, or who "'ere certain that l1ntold 1nillions of money ,\·ould be squan
dered before the end "Tas reached, the result was accon1plished ,vith an expenditure 
of le.ss than five years of time and of t,1, '500,000-asum whieh is less than 3 per cent 
of the value of the beef exported in 1802. 

\Vhen ,ve consider that the Governments of Great Britain, France, and Germany 
all undertook the ,vork of eradicating l)lenro-pneumonia long before the establish-
111ent of our Bureau of Animal Inuustry, and that none of them have yet succeeded 
in freeing their territory from the plague, we can appreciate the fact that the 
co1npletion of our task in a comparatively short time was a notable achievement. 

I11 order to malce this re,Tie,v of the plel1ro-pneu1nonia ,,ork: co1n
lJlote an(l satisfactor.r, Lhe follo"Ting tables, taken fron1 the rrport of 
Lho Dureal1 for 1802, are giYe11: 

l ~~ork clone in the eradication of 1>le11ro-1n1eunionia, b!J yeors. 

ILLINOIS. 
----------

Sopt<'mber1 

Character of work. 1, 181'6, to 
December 

Herds inspected .... _ ....... ·····--···----•···--····-··· ...... ···-···· 
Cattle inspected ...... _ .... . .. ···- __ .... _-·-·· ... _.··- .... _ ....... -··· 
Po.,t·morte1n examinations ______ ·····-···-----···· ..•... --···· •..... 
:K un1ber cliseased on post•mortem. __ . ______ ..... __ - .. ··- __ . _. _. _ -- .. 

Premises disinfected_.··--_--···_ ..... _ ............. -···. __ ......... . 

Dlseal'e l cattle purchased.- .. ··--·-·····-···-······--···-·····--···· 
Exposed cattle purchased ...... ·-. _ ···- .... -·· ... --·-- __ ... . 

.MARYLAND 

Character of work. 1887. 

lier els inspected ......... _ ... _ ..... -· ...... ~ ........ 1 5, 70-1 

Cattle inspected--···-······--··------·-·-···---···· 57,868 
Cattle tagged ____ ----··---·--·······--····--···--··• --···-----
Post-mortem ex:uninations. _____ .. ·- ..... --· __ ... . 
:N'u1nber diseased on po,,t·mortem . --·- ____ ... . 
Premises disinfocted ....... ·····- --···· ...... _____ _ 
L>iseascd eattle purchasecl. ·-. _ .. __ •.... _. _ .. . 
Expm,,~J cuttle purchased ........ - .... --···· ...... 

1 

? NBS ,.., I 

1,137 

1!.5 
a 1, iJ2 
a 1,561 

-· 

1888. 

0,809 

60,312 
17,740 
5,820 

507 
14,5 
45:J 

1,036 

3, 1887. 

i, 41] 
21 059 

' 
7,267 

3YI 
6"N 
' ' 1~-, ·~ 

oiO 

18t:i9. 

10,DOJ 
70,606 
10,531 
11, mt 

';'tj 

3.'.> 
73 

310 
I 

1888. 

] 4.-0 

285 
1,712 

•i 

1 
4 

] :..'!l 

1600. 

4,210 
108, 3'iG 

5,-163 
12, !HO 

----------
1 

·--·----·-
20 

o Inclucles all purch:.ses of c..attle f1·01n .July 1, 18SG, to December 31, 1136G. 

Total. 

N ••1 f. ;)v 

24, 34! 
8, !Ji!) 

3;j! 

G7o 
lie; 

mJ.1 

Tutal. 

'JO 6')N , ' ..., ' 
:Jf!G, 1G2 

:>.l,ilG 
3.1 f'1'> J 

I ~-,o 
' '·--"). < • ) 

l, flit 
:!, l)uO 
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Tlvo,·k done i11 the cradicatiou of JJleuro-1n1eu1nonia, by ycars-Cont1nued. 

NE\V YORK. 

--
Ch~racter of work. 1S8i. 1888. 188(). 

'·--- - ,. -
Herds ins1Jected ............ ·- .... 1,511 19 "33 N) U' 15,861 
Cattle inspecteJ .................. 2.3,122 00,726 1!9,396 
Cattle tagged ............... ·- ............ 100,3,0 33,135 
Post•mortem examinations ...... 1,3!7 15,5;:!8 15,375 
N nm ber diseased on post·mortem 447 2,287 1,012 
Pre1uises disinfected ............. -------- 1,339 33() 
Diseased cattle purchased ....... 266 1,576 1,053 
Exposed cattle purchased ........ 736 3,1()6 2, 61() 

NEW JERSEY. 

Character of '\York. 1887. 

··· · ···, 1,428 . •..... 16,461 
Ilerds inspectecl .. _ .. _ .... . 
Cattle inspected ......... . 
Cattle tagged ............. . --- ...... - --------

s ............ 2t8 
ortem 113 

Post•mortem examination 
Xumbcrdiseasedoa post•m 
Premi,es disinfected ..... 
Diseased cattle purchnsed 
Expo.,cd eutt1o purchased 

·------- --------
------- 94 

---- ---- 117 
-

1888. 1689. 

8,018 8, 45.5 
"" 09-I .... , D 76,001 
13,318 11,672 

6,8-W 1!,242 
514 189 
?--
Nl,) 208 
502 116 
94.-5 714 

--
PE~:NSYLVANI.A. 

Character of w·ork. lSSS. 188(). 

1800. 
-

l!l,5G9 
150,474 
33,752 
18,338 

54.4 
434 
427 

1,()8! 

1800. 

8,492 
GO 659 ' 
8,817 

I 
9,41() 

4.J 
101 
44 

24-2 

1890. 
-------
Herds inspectecl .......................... 1 

---1--

Cattle inspected ................ ·- ..... ·-. 
Cattle tagged ..... ·-. ·- .................. . 

Post•mortem examinations····•·····-··· 
KumbQr diseased on post-mortem- ..... . 
Premises disinfected .................... . 
Di~eased ca.ttle purcha<;ed ...... ·-·· ..... . 

5,291 

51,820 
13 157 

1,311 
24,003 
1,513 

13,412 
17 
6 

1,915 
24 388 

' 

15,008 

. 
18()1. 

13,381 
136,111 
30,294 
26,953 

31 
49 
9-
N;) 

2b4: 

1891. 

8,124 
68,262 
12,818 I 
4,417 

G3 
57 
48 

2:·-.:, I 

lS!ll. 

-
a 1b9~. 

2, S:37 
49,925 
13,5:58 
18,871 

------ ---

·--- -----
,. _____ ,, __ 

--.... -----

Cl 1802. 
-

16,813 
128,017 
22,153 
5,562 

3•) ., 

100 
4-0 

2•><) ---
--

I 

I 

Total. 

65, l!t! 

610, ,51 
211, l<ID 

06, 42:-i 
,1, a:n 
2, Hil 
3,3./.j 
9.01!) 

·r otal. 

• 
51, "3') 

421 4.95 
6"i, 778 
40, 'i'H 

954 
810 
8!4 

2, 4(ij 

a lo!l2. I Total. 
----

1,006 
b.3,533 

55,200 

, 
2,G.38 

66,487 
12,251 

242,!Ji6 
53, 3-'33 

80,351 177,221 

Exposed cattle purchased ............... . 

117 
6.'3 

131 11 ···--· .... ···-······ ·····- .... 

S!l 
123 

G3 
1!2 

SU::.U:UARY. 

New 
I 

Charac·ter of work. Illinois. :l'i1arylaud. NP-w York. Jersey. 

Total herds inspected .......... 7,551 30,627 65,1()2 51, 3.'30 - .. 
T Jt.d cattle inspectecl ... __ ......... 24, 3-1--1 303,152 610. 754 421, 4()5 . 
Total cattle tagged ....... ·-·····-·· 33,746 211,109 cs --s I -·-··· ---- ' II 
Total post-mortem examinations._ 8,979 33,048 96, -!2'Z 40, 73! 
Total diseased on post•mortem .... 35-! 1,720 4,321 95! I 
Total premises disinfected ......... (jj8 326 2,161 810 j 
Total diseased cattle purchased ... 176 1,974 3,34-7 814 
Total exposed cattle purchased ... 999 2,930 9,019 2,-i67 

• 

Penn.syl-
van ta. 

-
J? 9•1 ,.,, _;) 

242,976 
53,33.'.l 

177,221 
89 

123 
G3 

142 
. 

Total. 
. -

166,951 
1 uo- ~-} , ,}, , _ 1 

G 
04 
38 

128 

3u•· n~ ' u, ' 
3:,;(j, 4 

7, 4' 

4, 
b6, 404 
1~ ~ ... C :,,0;)1 

a Tho figures for 18!)2 are brought down to Septe1nbcr 2tl, the data on "'hich the quarantine 
was r emoved. 

b Not including 45 diseased animal" purchased in \Tirginia anrl District of Columbia. 
c Not including 57 exposed animals purchased in Virginia and District of Columbia 
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