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HENRY COUNTY SOILS* 
By W. H. Stevenson and P. E. Brown, with the assistance of L. W. Forman and 

T. H. Benton 

llenry county is located in southeastern I o,va in the second tier of counties 
uorth of the l\Iissouri state line and the second tier west of the I llinois state 
line. It is entirely ,vithin the Mississippi loess soil- area and by far the largest 
prrcent of its soils are derived from loess. The area of the county is 427 square 
miles or 273,280 acres. Of this 242,642 acres, or 88.7 percent, is in farm land. 
The total nun1ber of farms is 1,718 and the average size is 141.2 acres. The 
f ollo,ving figures taken from the I owa Year Book of Agriculture for 1918, 
sho"· the utilization of the farm land of the county: 

Acreage in general farm crops ................................ 131,040 
Acreage in pasture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95,879 
Acreage io farm buildings, feed lots, and public highways. . . . . . 8,929 
Acreage in waste land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588 
~\.creage in crops not otherwise listed.......................... 1,570 

General farming is the type of agriculture practiced most extensively in 
Henry county and there is a large production of grain. The livestock indus­
try is very important, however, 'and the tendency at present is toward live­
stock farming, with emphasis on beef and pork production. Dairying is gr ad­
ually increasing in importance, and poultry is produced on most farms as a 
minor industry, ,vith some commercial production at various points. Gardens 
and orchards are usually maintained, principally to supply the home demand. 
Apples, plums and pears are the chief fruits grown. There are one or two 
comrnercial orchards and a few carloads of apples are shipped out of the 
county each season. The growing of truck crops has received some attention 
but hac:; been largely confined to supplying the local city and village demand. 

'J'he acreage in ,vaste land in the county is not large, but methods of treat­
ment houlcl be adopted to reclaim such land. The causes of infertility are 
various and special treatments to be followed in the case of individual soil 
types ,vill be given later in this r eport. Advice regarding the handling of 
such land in special cases will be given by the Soils Section of the Iowa Agri­
cultural Experiment Station upon request. 

The general farm crops grown in H enry county in the order of their im­
portance are corn, oats, hay, wheat, potatoes, rye, barley and alfalfa. The 
average yields and value of these crops in the county are shown in table I . 

Corn is the most extensively grown and the most valuable crop in the coun­
ty, over 26 percent of the total farm land being devoted to it. Average yields 
of 47.4 bushels per acre are secured. About one-half the corn produced is 
sold, the remainder being fed, largely to hogs and cattle, much of it as en­
silage, for the county has a large number of silos. 

Oats rank second in acreage and value, 13.5 percent of the farm land of 
the county being utilized for this crop. Average yields of 52.5 bushels per 

•see Soil Survey of Henry county by A. H. Meyer of the U. S. Department of Agriculture, and T. H. 
Benton of the Iowa Agricultural E.'C];leriment Station. 
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TABLE I. ACREAGE, YIELD AND VALUE OF CROPS GROWN IN H ENRY COUNTY• 

Percentage of I total farm Bushels or / Total Average I T otal value 
Crop Acres land or tons per bushels or price j of crop 

county acre I tons 
Corn 64,814 26.70 47.4 3,074,991 $1.23 $3,782,339 Aats 32,744 13.50 52.2 1,711,499 .64 1,711,360 Spring ,vheat 1,134 .40 18.3 20,738 1.99 42,269 Winter wheat 3,463 1.42 21.7 75,215 2.02 151,934 Barley 347 .14 31.8 11,040 .89 9,826 Rye 1,474 .60 11.7 17,297 1.48 28,600 
Potatoes 312 .12 90.5 28,214 1.32 27,242 Tame hay 26,680 10.90 1.4 37,469 19.57 734,368 
Alfalfa 72 .02 2.7 199 23.93 4,762 
Pasture 95,879 39.50 . . . . . . . . ........ 

acre are secured. A large portion of the crop is fed on the farms, the remainder 
being shipped out of the state. 

The production of hay in Henry county is considerable, the crop consisting 
chiefly of timothy and clover 1nixed. The average yield is 1.4 tons. Both 
timothy and clover are gro,vn alone to some extent, and occasionally for 
seed. The hay crop sometimes consists of other tame grasses or of millet. 
Practically the entire hay crop is fed to cattle and ,vork stock and only a 
small amount is sold. 

Wheat is gro,vn in the county to some extent, the winter varieties being 
used most generally. The average yield of ,vinter ,vheat is 21.7 bushels. The 
yield of spring wheat is some,vhat smaller. 

Potatoes are gro,vn on a small scale and yields of 90.5 bushels per acre are 
secured. The production is insufficient to meet the home demand and a con­
siderable quantity is shipped in annually. 

Rye and barley are gro,vn on small areas and are relatively unimportant 
crops. Alfalfa has been produced successfully on several areas and yields 
of 2.7 tons per acre have been secur ed. With proper preparation of the seed 
bed, especially ,vith the use of li1ne and inoculation, there should be no dif­
ficulty in securing a good gro,vth of this crop. 

The character and extent of the live stock industry in Henry county are 
shown in the follo,ving figures taken from the I o,va Year Book of Agricul­
ture for the year 1918: 

Horses (all ages) ............................................. 10,797 
Mules (all ages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623 
Swine (on farm s July 1, 1918) ................................. 66,110 
Cattle (cows and heifers kept for milk)..................... . . 6,169 
Cattle (other cattle not kept for milk) .......................... 26,086 
Cattle (total, all ages) ......... ............................... 34,119 
Sheep (all ages, on farms) .................................... 10,355 
Sheep (total pounds of ,vool clipped) ........................... 15,198 

The raising of hogs is the most important livestock industry in tbe county, 
nearly every farmer fattening 20 to 30 head each year, ,vhile many of the larger 
farmers raise several hundred head. rrhe beef cattle industry i receiving 
special attention in several comn1unities, particularly in the vicinity of Olds, 
W ayland, ancl l\Iount Pleasant. Dairying is increasing in irnportance, and there 
are rnany clairy farrns located near th<' to\\·ns and cities, altho as yet there is 
but one cr<'amery in the county, at :\Iount I>leasant. Practically all farmers 

•Iowa Year Book of A!lriculture, 101~. 
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kc:ep a few dairy cattle to supply the home demand . The breeding of draft 
horses is practiced to some extent but practically all the animals raised are 
utilized for the work on the farms of the county. Sheep raising is incr easing 
in in1portance but at present is confined mainly to the southwestern part of 
the county. The largest source of income from the livestock industry in the 
<'onnty comes from the sale of hogs and beef cattle. 

Land values in H enry coun ty are quite variable, depending on improve­
ments, topography, soil conditions, and location ,vith referen ce to railr oad 
facilities and to towns. The price usually ranges from $75 to $400 per acre, 
altho during the past year there has been a rather general increase over the 
preYious figures and some farms have sold for considerably more than $400 
per acre. 

'rhe crop yields secured on most of the farms in Henry county and the in­
comes derived from the farms have in general been quite satisfactory but 
grrater yields could he obtained in 1nany cases and larger incomes could be 
secured if proper methods of soil treatment " ' ere practiced. The soils of the 
county are in general some,vhat acid in reaction and the use of lime w ou ld 
undoubtedly bring about profitable increases in crop yields, especially in the 
case of legumes such as clover and alfalfa. 1\Iany of the soils, especially the 
lighter types, are in need of organic matter and the addition of farm manure 
proves ver:v valuable. Even on the soils ,vhich are apparently better sup­
pliE><l \Yith organic matter the use of farm manure brings about surprisingly 
large gains in crops. Some of the field experiments now under \Vay in the 
county sho,v very definite val1;1c from the application of manure. When farm 
1nanure is not available in sufficiently large amounts, green manure crops may 
be gro\,·n and turned under in the soils in order to supply the necessary or­
ganic n1atter. When legumes are used for such a purpose ( and such crops are 
u~ually the most desirable) and thoro inoculation is accomplished, the nitro­
gen content of the soil may also be increased. The nitrogen present in most 
of the soils is not very lo,v, but it is constantly decreasing and the use of 
leguminous green rnanure crops is often necessary in addition to farm manure 
in order to keep up the nitrogen supply. 

The phosphorus content of the soils of the county is not high in any case 
and in several instances it is quite low. Phosphorus fertilizers will certainly 
be needed on the soils of the county at no very distant date and the indications 
at present point to the fact that their use might be of considerable value in 
some cases no\v. The field experiment on the State Farm at 1\i ount Pleasant 
,vhich has been under \vay for several years sho\VS profitable increases in 
crops from the use of phosphorus fertilizers, and other field tests ,vhich have 
been started more recently already show the value from such materials.. Rock 
phosphate and acid phosphate are being used in all these tests in the field 
in the effort to ascertain ,vhich material will prove the more economic. At 
the present time, the results are not sufficiently complete to permit of the dra,v­
ing of definite conclusions. When the experiments ,vhich are scattered over the 
county on the more important soil types have been under way for a longPr 
ti1ne, definite recommendations can be made based upon the results secured. 

In the meantime, farmers are urged to test the t\vo materials on their own 
soils and thus determine for their own conditions the kind of phosphate fer-
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tilizer ,v hich is desirable. 'r ests on small areas on the farm ,vill show which 
material should be used on that particular farm and that .material may then 
be applied to large areas " ·ith the assurance of profit. Complete commercial 
fertilizers are not recommended for use on the soils of the county, for the reason 
that phosphate 1naterials ,vill probably give quite as satisfactory results at a 
less cost. If any complete fertilizer is shown to give profitable returns, hov>'­
ever, there "·ould be no objection to its use. When such materials are testet1, 
comparisons should ahvays be made " 'ith phosphate fertilizers. 

Drainage is needed for some of the soils and in that case, it should be the 
fir. t treatment practiced. The proper cultivation of the soil, the rotation of 
crops and the utilization of all crop residues produced on the farm. are other 
methods of soil treatment ,vhich should be practiced in addition to those men• 
tioned, if crop production is to be increased and the soils of the county kept 
permanently fertile. 

THE GEOLOGY OF HENRY COUNTY* 
The covering of drift and loess which overlie the bedrock material in H enr.v 

county are so thick that they comprise the only geological formation which need::; 
consideration in a study of the soils of the county. 

Probably three great glaciers S\\'ept over this county during the glacial age 
but there is little evidence remaining of the first, or pre-Kansan, ,vith the ex­
ception of layers of sand which are occasionally found bet,Yeen beds of bouldel' 
clay, in ,vell borings. These sand deposits represent the interval occurring be­
tween the retreat of the pre-Kansan ice . heet and the invasion of the Kansan 
or second glacier. 

Except for a narro,Y strip along the eastern edge of Ne,v London and Balti­
more to"·nships, the drift deposits in the county are the debris left by the KaL­
san glacier upon its retreat. In thick beds, the Kansan drift is a bluish clay, 
containing many small boulders and a few large ones. The upper layer of thij 
drift to a depth of one to three feet is red or reddish-brO\\'ll in color, o,ving to the 
oxidation ,vhich has occurred. The color gradualy changes to a ycllo,y and thcu 
io the typical blue of the original drift. 

-Tnst above the Kansan drift layer there occasionally occur a }aver of sand . . . 
and ~1·avel, kno,vn as the Buchanan gravels. These are ,rater-laid deposits 
made directly follo,ving the laying dow·n of the drift sheet. 

I 11 thE' eastern part of Baltimore and :Ne"" London tO\\'ll hip::s are found th~ 
remains of a third glaciation, the Illinoisan. The topography of the area men­
tioned is distinctly n1orainic, indicating the " 'estern edge of this glaciation. 
There is little difference in general characteristics bet,veen the Illinoisan drift 
and the I(ansan except for the occurrence of a greater amount of certain roc1~ 
materials. 

The drift deposits as a "·hole have coYered the rock material to varyin~ 
depths, in some places as much as 175 feet of drift being found, and in all cases 
the layer of drift is quite deep. 

Overlying the drift depo~its thei-e is found a layer of loe s, a fine silt-like 
material deposited by the "·ind at some previous geological time '"hen climatic 

•Iowa Geological Survey, Vol. XII. 
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conditions "'ere very different than at present. The entire area of the county 
\\ a~ cover<'d b., this loess deposit and thr upland soils of the county are therefore 
loessial in origin. The loess in an un,veathered condition is a yellow to light­
gray silt loam to silty ela~ loan1 bnt since its deposition, the "'eathering agen­
cies havE> caused it to lose its original lime content and the accumulation of plant 
residllPS has brought about a considerable darkening in color. The depth of 
this loess layer is variable, in many places being rather thin , ,Yhile in other in­
~tauces it may extend to a depth of 25 feet. 

In addition to the soils of loe sical origin in the county there are several · 
areas of terraee or second bottomland soils and of first bottom soils. These 
are formed by stream action and are extremely variable in character and in 
cl<'pth. They usually consist of mixtures of drift and loess, carried by the 
strearns and deposited in layers of varying composition. 

PHYSIOGRAPHY AND DRAINAGE 

There are t,Yo rather distinct topographic areas in H enry cunnty. One is 
the gently undulating prairie occurring in the northern and northeastern part 
of the <'Ounty. Over a considerable portion of this area, the natural drainage 
is poor and, tiling is frequently necessary. The level surface is broken by two 
old valleys, one-fourth to three-fourths of a mile in ,vidth and 15 to 20 feet i_ll 
depth. These are occupied thruout most of their courses by Crooked creek. 
Along the county line east of Ne,v London, in this region, there are numerous 
ronn<h.:d ridges and irregular hills. 

'fhruout the remainder of the county, the topography has been much modified 
by the action of the Skunk r iver, the principal stream of the county, and its 
various tributaries. These str eams have in general cut thru the drift layer and 
in some instances have gone deep into the underlying rocks. As a result of this 
stream action, the topography of this section of the county is rolling to steeply 
rolling or hilly, with small, isolated, level ar eas, the largest of ,vhich occurs 
near Salem. 'rhe slopes to the main streams are steep and much cut up by 
erosion, ,vhile in the areas between the str eams the slopes are more gentle. In 
general, the hilltops are flat and they are at about the same level thruout this 
section of the county. The southerly slopes are usually smooth and gentle, 
"·hile those facing north are broken and rough. 

In the sonth,\·e:--tern part of J efferson to,vnship and in the north,vesteru 
1,a1 t of TrPnton to,vnship, sand hills occur for .everal miles along the valley· 
of the Skunk river. These hills are 20 to 40 feet in height and consist of almost 
pure sand "'hich is yello,v in color, known as the Knox fine sand, which is 
probably formed by the action of the wind. In section 21 of Tippecanoe 
to,vnship and section 4 of Salem to,vnship and in section 6 of Jef ferson town­
~hip are similar sand areas of the same origin. 

Some small areas of flat terraces or second bottoms occur along Skunk river, 
l~ig Cedar creek and Little Cedar cr~ek. rrhcse are 5 to 20 feet above the pres­
ent flood plains an<l in genel'al are eroded very slightly. The area of first bot­
tom in the county is not extensive, clue to the narrowness of the valleys along 
the larger streams. The bottomland in general is quite level in topography. 

The drainage of Henry coun ty is practically all accomplished by the Skunk 
l'iver and it tributaries, the latge. t of ,vhich al'e Big Cedar creek, Big cr eek, 
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and 'rooked creek. The 'kunk riYPr enters the county 1n the northw·e:;teru 
corner an1l ,vi th 1uany "inding~, so1netimt>s to the south and again to the east, 
it maintains a gPnt•ral sou1hc>a~t<'r1y clirr.ction. pac;sing out of the southea:,tern 

part of the county. 
Big Cedar creek is the largest tributary of the Skunk riyer. It euters the 

t•onnty in the north,vest corner of aleru to,ync;hip, follo~s a southeasterly 

') 

" . ' . 
., 

' 
' - ~ 

' \ r .. ,.. 

t 

'!> 

- .. , ... 

• 
• .. 

' r.. ... -

• 

. 
\ 
I , . 
~ • 

-., 
' ' • 

.. , 
~ 

- ♦ 

·' 

' .. , 
-l.l. ... 

J t 
... -

• 

-.( 
t • 

• 
- ~~ 

r 

' 

~-~, 'i4" , • 

,. ' ' ' 
► • 

> 

.. . 

. 
'· 
-

J 
" -

..... ' 't.. 
t,. \ C' 

li' ig. 1. nralnngn 1na p of lll•nr) county 

• ....., 

.. 



• 

SOIL MAP 
OF 

HENRY COUN TY. 

U. S. DEPT. OF AGRICULTURE 
Bureau of Soils 

Milton Whitney, Chief 
Curtis F. Marbut, in charge Soil Survey 

IOWA AGRICULTURAL EXPERIMENT 
STATION 

C. F. Curtiss, Director 
W. H. Stevenson, in charge Soil Survey 

P. E . Brown, Associate in charge 

Thomas D. R ice, I nspector, Northern Div ision 
Soils surveyed by A. H . Meyer, of the U. S. 
Department of A~riculture, in charge~ and T . H . 
Benton, of the I owa Agricult u ral ~xperiment 
Sta t ion. 

64 

C rundy 
silt loam 

80 

Clinton 
silt loam 

65 

Lindley 
loam 

69 

Buckner 
very fine 11andy 

loam 

LEGEND 
l)rif t Soi ls 

33 

Knox 
fine sand 

Terrace Soils 

. 

• 
Jackson 
silt loam 

115 

Grundy 
silt y clay loam 

Clinton 
silt loam 

(bro ken phase) 

Marion 
silt loam 

4'2 

Calhoun 
silt loam 

Swamp and Bottom/and Soils 

'26 

Wabash 
i.ilt loam 

71 

Genesee 
silt loam 

48 

Wabash 
silty clay loam 

117 

Genesee 
fine sandy loam 

Scale: 1 Inch 2½ Miles. 

MIDLAND MAP AND ENGINEERING CO. 
CE& MOINES IOWA 





HJ.;).;HY COU~TY SOLLS 
9 

l'Ollt'"-t' fur :--0111r dist.\lll't' a1ul thl'II jo111, "ith IJittll' ( 'edar 1·l'P1•lc l t then tur:n.J 
.. 01·th\\ .11·d and. after l'1111-..idl'1·ahll' ,y11uh11g, joins thl' Hln111k ri\'er nt•ar Rome. 

1'hi!-. cl' 1•k drain th,· sonth\\est1•1·11 part of the 1•01111t). 
l~I!! er< k is thP -..,•cond laq.!1·-..t trihntary to th<.• ~l,n11k l'i\'1

1

1'. l t rist's itt 
the ea t<'rll part of C,1naall to\\·1.sl.1p antl flo\\·s \\'est\\ artl into :\l arion to,Ynslnp. 
'L'het·l: it unites "ith ,eYc·ral -..111all hra111·hl's anll fi11all,· "ith J .inn and };ittlc • 

]>oto1na · C'I rk £10111 th1· north. lt then turn-.; -..oulh\\·,1r1l a1ul flo\\t-i parallel 
,,·ith the ~kuuk riYe1· for ou1e distant•t', fiuall) Joinin~ this l'i\'1•r in llalti,nore 
tO\\ll hip. 'fhi Pl'Cf'k hrings a\ioul th<• drai1i.1~t• of th1• cast 1·r11tl'al portion of 

the rount). 
('1 ool\<' l t·rri>k l'lo\\'~ at•l'o":-.. tht• 11orl h< a:-..tPl'H t•o1·ncr of the 1•nunt v autl '"ith • 

it 111a11, brn11t·IH•s it hri11~, aho11t tht> dr,t111a~P of I hat part of the 1•<n1nt). 
'l'hi.: drainage systc1n of the r.onnty as a \Yholt• is sh0\\'11 in the a1·co1n1><111yi11~ 

n1ap. \\'1th th1• ,•xl·t•pti1111 of th1• arPa in tht• 1101·th1•a-..tPl'11 part of 1111• 1•oun1y, 
..,,,pal'atit1g- tlie di t1·i1·t dnti111·d Ii~ l '111ol·Pd 1·rc1•k a111l that 1lraini11r i1110 1hl' 
~k1111k 1 ivcl', artificial drainag1• is not nl'1·<•-..-..ary in ll1•n1·y 1•01111ty. 111 th1• art•a 
1111111innecl. ho"1-.,·,·r, \\·hi,·h is lar!.!Ply 111ad1· 11p of Crn111l) silty 1·lay loa111. tl11· 
1liain.i1?• co1Hlitio11s nrc poor an1l sati-..fa1•tor) 1•rop gr,nvth 111ay oft1•11 ht• en­
tirrl~ d,·pl'ntlcnt upon 1ulequat,· drainag1•. 'l'hi:-.. 1nay 111• a1•1·0111pii h1•1\ n·ndil) 

ancl hould h<> the fit t i1•catu1Pnt follo"·"d i11 fa1111ing -..H1•h la111l. 

'fl IE SOILS <)I◄ I Il~NRY COl'NTY 
1'1H• 011" of ll1•11r, 1•1111111 ,. ar,· .,.rou11ed i11to thl't 'I' ela-..,t•s a1•t•ordi11 1

,. to thei1· 
• • '"" C, 

< r1g1n n11d loC'atio11: Lo,•-..-.. -..oils, t1•1Ta1·1• soil:-.. a1Hl s\\a111p and bolto1nla11d soils. 
LoPs "-Oils Hit' f1111•, dn,t lil~ dPpo,it ... 1nad1• h~· till' ,ri11tl at a tin11• "'IH'll <·l11uati1• 
<•onditio11s ,,f•re Yl'l') dift1•1·c11t than at prrs1•nl. 'fe1·ra1·1• ,oils ar<• old hottcnn­
laucl ... "h1ch hnYe brl'n rai eel ahovl' 11\'t'l'flo,Y hy a llCl'rt asr. in the yol111nc of 
tlH· st11•a1n or by a cl4•1•pP11in~ of tlu.• str1•a111 c·ha1111<>l. """nip and h 1tt11111lantl 
oils are tho e ,rhich occur in )o\\·-lyin:,r. poo1·l~ drai111 d a1 t as or alon!,! st1 rams, 

and tlli') al'•' lll>jec:t to 111111'1' or }p-..-.. fl'Pqn<·nt 11Yt•1·fl11\\'. 
'l'lH• ('xte11t of' thPs1• µ-roups of sod, in II1•t1r) t•11\UII,\' i:-.. ho\\'11 i11 tahlt• l I 
)iy fnr the lar!.!1'"t portion of the l'OHnty, 11\'t'I' Lil pt>r1•1•11t of thr total a11•a, i • 

<'O\l'l'l'd h) thP }111•ss ._oils. '!'ht• t1•1'J',H'e a1Hl s\\·a1np a111l hott111nla11cl s11ils a1.­
n1ul'h lrss t'Xtf'Jl",J\ P 111 art•,l. '!'ht> t<•1Ta1·1• typ1-.. 1•0\'l'r ouly :L1 pPt'1•1•11t of th,• 
total .ir•·a of the 1·01111t)·, ,vhilc tl11• ,\\ antp an,l hott11nila1Hl typ1•s <'O\'t'l' only 11 

sli:.!h11~ larg1·r ar1•a, ;;_6 pl'l'C·t•11t. 
111 topography 1b1• loc ... :-.. .;;011:-. ar•· <•xe<•<•<li11µ.ly yariahlP. ra11gi11!! fro 11 al1110:-.I 

h•v .. l, in thP ca:-..r 11f tl1t• U I nn<l~ .... ilty l'lay loa111, to st rong-ly rollin1,. or hilly, i11 
\ht' ca,e of the ( linton silt loa111. Tht' tlraiuag-r of lht• lnPss ... oil" 1s also q11iti• 
,·a1 j;-ihle. In 111ost <·a .... 1•s l ht• natnral draina~t• is sc1tisl'a1·to1). lint 111 sotnl' i11 

'l',\BLE II. J\R l·~AS OF I>IFI•'EHE:"\T GROUPS 01•' SOIL~ IN llli;NRY C'OUNTY 

Soil group 

Loess son~ ...................................... 
Terrac<~ Roils .................................. . 
s~·an1p and l1otto1nland :--oilo..: ...........•........ 

T<>l~ll . .............................. . 

AcrPS 
24!1,5~6 

S,704 
15.0-10 

Pert·Pn t of total 
a rt•a 01 coun t y 

91 3 
3.1 
:i.6 
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Fig. 2. Field of oats on Grundy silty clay loam near l\'It. Union 

s tances, as for example many times on the Grundy silty clay loam, tiling 1s 
absolutely necessary for satisfactory crop production. The terrace soils al'e 
lE:vel to gently rolling and in general are ,vell drained. In the Calhoun silt 
loam, however, artificial drainage is often needed. The bottomland types are 
level in topography and are subject to overflow. They are usually in need. of 
drainage and in many cases the tiling of such soils and protection from overflow 
are the first and only t reatments needed now to make them very productive'. 

There are 14 distinct soil types in Henry county and these, ,Yith the broken 
phase of the Clinton silt loam, make a total of 15 separate soil areas. There 
are eight loess types, three terrace types and four bottomland soils. These var­
iou~ soil types are distinguished on the basis of certain definite characteristics 
,vhich are described. in the appendix to this report. The type names ,vhich are 
given to the individual soils denote certain group characteristics "·hich \Vill be 
described later. The areas of the different soil types in the county are given in 
table Ill . 

The Grundy silt loam is the most extensive loess soil in the county and the 
largest individual type. It covers over 39 percent of the total area of the county. 
The Clinton silt loam is somewhat smaller in extent than the Grundy but it i5 
also extensive in area. With the broken phase, which is small in extent, the Clin­
ton silt loam covers 26.9 percent of the total area of the county. The Grundy 
silty clay loam is the third largest type in the county, covering 14.9 percent o( 
the total area of the county. These three types constitute the mo t extensive 
upland soils in the county, the Grundy soils occupying the more or less l evel 
to gently undulating uplands, ,vhile the Clinton soils are found on the more roll­
ing to rough areas. 

The other soils in the county are all comparatively small in area, but many 
of them are of considerable interest locally because they are less productive in 
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TABLE III. AREAS OF DIFFERENT SOIL TYPES IN HENRY COUNTY 

Soil 
No. 

64 
80 
SOa 

115 
67 
65 
33 
66 

81 
42 
69 

--

Soil type _/ Acres 

LOESS SOILS 

Grundy silt loam ............................ I 
Clinton silt loam ................ .......... . 
Clinton silt loam (broken phase) ........... . 
Grundy silty clay loam ..................... . 
l\larion silt loam ........................... . 
Lindley loan1 . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
Knox fine sand ............................ . 
Putnam silt loam .......................... . 

TERRACE SOILS 
- -----

107,584 
66,560) 

6,912) 
40,768 
13,294 
13,056 

1,152 
210 

Jackson silt loam ........................... I 5,056 
Calhoun silt loam . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,304 
Buckner very fine sandy loam ............... r 1,344 

SWAl\fP AND BOTTOMLAND ·SOILS 

26 Wabash silt loam .......................... · I 
117 Genesee fine sandy loam .. ........ ... .. .... . 

7,296 
4,096 
2,688 71 Genesee silt loam .......................... . 

48 Wabash silty clay loam ........ ............. l 960 

Percent of total 
area of county 

39.4 

26.9 
14.9 

4.8 
4.8 
0.4 
0.1 

1.8 
0.8 
0.5 

2.7 
1.5 
1.0 
0.4 

11 

many cases and are in need of special treatment. The Marion silt loam and the 
Lindley loam occur in many small areas and are often quite unproductive. They 
each cover 4.8 percent of the total area of the county, and are larger in extent 
than any of the terrace or bottomland, types. The Knox fine sand and the Put­
nam silt loam are minor in extent, coYering only 0.4 and 0.1 percent of the total 
circa of the county, respectively. They are both relatively unimportant, there­
fore, but especially in the case of the Knox fine sand, they are in need of careful 
handling to make them satisfactorily productive. 

The terrace types are all small in area. The Jackson ~ilt loam is the largest 
c1nd it covers only 1.8 percent of the total area of the county. The Calhoun silt 
loam and the Buckner very fine sandy loam, the t\vo remaining terrace types, 
are both sn1all in extent, covering only 0.8 and 0.5 percent of the county, respect­
ively. 

The s,vamp and bottomland types are also all small in area. The Wabash silt 
loam is the largest, covering 2.7 percent of the total area of the county. The 
Genesee fine sandv loam and the Gene. ee silt loam arc smaller in extent and 

~ 

cover 1.5 and 1.0 percent of the total area of the county respectively. The Wa-
bash silty clay loam is the smallest bottomland, type, occurring in several nar­
row areaR along the streams ·and subject to overflow. This type occupies only 
960 acres, or 0.4 percent of the area of the county. 

The occurrence of these individual soil types in the county is shown on the 
map and the description of each type, together with recommendations rega1·ding 
the treatments needed in each case, are given later in the report. 

THE FERTILITY IN HENRY COUNTY SOILS 

In order to determine the plant food content of the various soil types in the 
county, samples ,vere drawn from all the soils in the county \vith the exception 
of the Putnan1 silt loam, 'Which is very minor in extent. The larger types \Vere 
sampled in triplicate, ,vhile the minor types ,vere repre. ented by on1y one sam-

.. 
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ple. The sampl<>s ,,·ere all taken '"ith the g-rf'atest C'are that they should, be rep­
r·esentative of thr types and that an.v variations clue to local c:onditionc; or special 
treatinents should he eliminatrd. The san1plings ,\·ere 1nade at three clepth"', 
0 to 6 2-:3 h1clH•s, 6 2-'.3 to 20 inches, and 20 10 ..J-0 inches, rt>pr(':-('nt111g th(• i-.nrfac~ 
soil, the subsnrfaec soil, and the snhsoil, rrspectively. 

The total phosphorus, total nitrog-eu, total organic carbon, inorg-anic carbon 
ancl linH•stonf' 1·rqnirrn1rnt, " ·a:- <1PtPr1ni11<'<1 on all sample-,. ThP oft'ic·ial n1eth­
ods "'<'rt> fol11nvrd in the c:asr of tht> phosphoi·us. nitrop:en and carbon cleter1ni11-
ations and the \ r eitc:h 1netho<l \\·as n~rcl for thr ch·tPr1ni11ation of the lilnestonP 
1·equir<>rn<1111. The results g-iven in the tablf's are the averages of 1 he cluplieatr 
<lPtrr1ninationi-; on all sa1nplrs of each type. "\\Then more than on0 c;;a1nple \Vas 
tak<'n, the 1·p-.;11lts ar<· the avc>ragrs of font' or six dcter111inations. 

Tl-IE SURFACE SOILS 

rl'he 1·csnlts of thr analysrs of th<' snrfa<'e soils appear in tahlc> I\'. The,v arc 
calculat<•<1 on the hac;is of 2,000,000 pcn1ncls of surfa<·e -;oil per a<·rr. The phos­
phorns content of the soils of the county is son1r"·hat Yariahl<', ranging- from 
916 to 1 ~J~:l r,01111d,c:; per a<·rc. In g-rneral, ho\\ 1·ver. th" a·1101111ts pre>s1•1it ,11·<• 
rathPr lcny and it ,vould see1n that phosphorus fertilizer.., should he distinctly 
profitahl<'. 1'1H'l'P h, 110 appar<•n1 1·clation bl•{\\t'<'ll th<· \·a, ions soil gr<>ttP!-. and 
their phosphorns content. The hotto1nlancl soil~ aYcra!!<' sonH1 "·hc1t higher than 
tho:--<' of thr othPr group..,, ,vhic.:h is nndonbtcclly a r1•:-11lt of the s1nal1P1· c·ro:) 
proclnc-(ion ancl h0nce smallPr re1n0Yal of phosphorus fro1n thrse soils. rl'ht> 1 er­
rac·r soi}.., arc rathPr lcnY in phosphorus, but thi"> is also trnc> of sonic of the up­
land lo1•ss ~oils. In g1->11e>ral it s<1<•1ns that the <.;ancly :-,oils al<' lo\\t'I' iu 1his Pl<·· 
111,,nt than 111<· loan1s an1l :--ilt loan1s, ,vhile th<' silt~· ('}a~ lon111-., ar<' still hPth•r 

supplit>cl "·it h phosphorus. 
In :rnost cases thP cliff('rC'nccs h1 phoc;phoru;, contc>nt are not verr great ancl as 

thr an1onnt JH'PSPllt in all case's is rathc•r small, phosphorus "•ill certainly be 

Soil 
No. 

64 
bO 
80a 

115 
6i 
65 
33 

61 
42 
69 

2 6 
117 

71 
48 --

TABLE IY. PLANT FOOD I ' IJENRY COU~TY, IO\\'A, SOILS 

Pounds per ac-re of two million pounds of surface soil (0·6 2 3") 

Soil type 

'-------

otal Total 
phos- nitro­

phoruR gen 

LOESS SOILS 

-Grundy silt loa1n . . . . . . . . . . . . . . . . . 1.3:,4 3,!ll2 
Clinton silt loan1 ................. 1,219 3,223 
Clinton silt loan1 (broken phase> .. 1.i92 1.501 
Grundy Ril ty clay loan1 . . . . . . . . . . .. 1.3i2 :i.408 
:\larion silt loam . . . . . . . . . . . . . . .... 1.296 3,226 
Lindley loam . . . . . . . . . . . . . . . . . . . .. 1.037 2,396 
Knox fine sand . . . . . . . . . . . . . . . . . . . 977 551 

TERRACE SOfLS 

Jackson silt loa1n . . . . . . . . . . . . . . . . 942 3,108 
Calhoun silt loa1n • • • • ••• ♦ • • • • • • • • 1.4i5 3.056 
Buckner very fine sandy loam 916 1,243 

Total Total Li1nestone 
organic inorganic require· 
carbon carbon n1ent 

54,073 0 2,602 
37.466 327 1,840 
21,002 258 2,802 
GS.!> 73 0 1,334 
40,472 0 1,768 
29,940 0 2,402 
13,110 0 1.201 

48.450 0~ 2,431 
41.130 0 2,502 
8,880 0 2,145 

S\VAi\lP AND BOTT0!\1LAND SOILS 

abash sil t loan1 ................ " 1,792 5,544 70.320 0 
I 

1.201 -
Genesee fine sandy loan1 ......... 1.024 1.569 18.885 () 1,201 
Genesee Silt loam ................ 1.lfi<; 2,036 25.160 2,080 _J_ Basic 
\Ya bash ~ilty clay loam . . . . . . . ... 1,953 5,682 72,460 () 800 
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I<'ig. 3. Terrace soil, J ackson silt loam. The narrow botto1nland along the river is 
indicated by the fr inge of trees 

needed in the near fnture if the soils are to be kept fe1·tile. The application of 
a oluble phosphate might indeed prove of value in son1e casrH at present. 1'es1'3 
should he n1ade on small areas for thev constitute the only defin ite means 

V < 

of determining the Yalue of phosphorus no"'· Later, definite recomn1endation 
"·ill be 1nade based on the field experimen1 s 110\\' nnde1· ,ray. 

The nitrogen content of the variou soils in the county is in ge1H'l'al C'Onsi\1-
erably higher than the phosphorus. The bottomlands and the Grundy silty 
clay loam sho,y especially large amounts of thi element, ,vhile in the l(nox fine 
and it i extre1nrly low·. There i. apparently no relation bet\\·een the various 

soil groups in nitrogen supply, but the soil type doc> . eem to influence to a cou­
siderable extent the amount of nitrogen present. As in the case of phosphorus, 
the sandy soils are lo"· in nitrogen, ,.,.hile the silt loa1ns and silty cla) loarns ar0 
l'ather \\"ell supplied. 

In gen<>ral the nitrogen present in the soils of the county is not lo,v and onl.r 
in a fe"' ca. e is there an actual deficiency. This <loes not 1nean, hO\VPYer, that 
nitrogen should not be considered in systems of permanent fertility. Regular 
application of nitrogenous materials should be made if the nitrogen supply 
in the soil is to be kept up. 'rhe use of farm manure, green mann1·es and crop 
residues is the natural n1ethod of supplying nitrogen. Farm 1nanures and cron 
rPRidues, ho"·ever , do no more than return a por tion of the nitrogen remove\.l 
by the crop. Leguminous green mannreR, on the other hand, if " ·pl] inoculated, 
as they should be, "' ill add nitrogen because of their abilitr to utilize nitrogen 
from the atmosphere. Legumes used as green nutnurf's alRo Rnpplr ol'gani<• 
1natter and hence have a double value. 

'l'he organic carbon present in soils is a n1easure of the a1nount of organic 
matter present and a large amount of organic carbon in<licates a considerable 
amoun t of nitrogen. The color of the soil in<licates fairly accurately the a1nount 
of org-anic 1natter present and usually gives a rongh i<lea of the nitrogen . npply. 

• 
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Fig. 4. T errace of Calhoun silt loam. Erosion of the hills in the background has exposed 
the drift. The soil is Lindley loam 

'1'be heavier soil types and those darker in color generally contain more organi~ 
carbon and more nitrogen than the light textured, light colored types. 

In Henry county the bottomland soils are, on the average, better supplied with 
organic carbon than the upland types, just as they are with nitrogen. In son1e 
instances, however, individual upland types are high in organic matter . This is 
true, for example, of the Grundy silty clay loam. About the same r elations pr e­
vail among the soil types in the case of the organic carbon content as wer e noted 
in the case of nitrogen. It may be said in general that the organic matter sup 
ply of the upland soils of the county is not particularly abundant and the ap­
plication of fertilizing materials supplying organic matter is de irable. The 
use of farm manure is of particular value, as has been shown by many experi­
ments and much farm experience. Frequently large increases in yields are se­
cured by the application of manure alone and its value in increasing crop pro 
duction should, therefore, be emphasized. When farm manure is not available 
for use in sufficient ~mounts, leguminous green manures should be turneJ 
under in the soil to keep up the organic matter supply. 

H enry county soils are in general lacking in inorganic carbon. Only in three 
cases "'as there sufficient present in the samples to shO\\' a test, and in t"·o of 
these, the amount ,Yas very small. In the Genesee silt loam, however, there was 
a rather considerable amount. In all the types, with the exception of this one 
mentioned, the '\r eitch test i:-ho,,·ed a limestone requirement, indicating a general 
need of applications of linH' if the beRt g-ro,vth of crops is to be secured, espel!­
ially of legun1es. The acidity in these soils ,vill undoubtedly increase as· crop­
ping continues and if lime i~ not applied, crop production will be gradually 
reduced. The amount of lime to use should be determined by special t~. 

EYery soil should be tested before lime is applied, as there is a "·i<le variation 
in the lime requirement of different soils. The r esulti:- given in the table should 



Soil I 
No. 

4 
80 
80a 

116 
67 
65 
33 

81 
42 
69 

26 
117 

71 
48 

-
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TABLE V. PLANT FOOD IN HENRY COUNTY, IOWA, SOILS 

Pounds per acre of four million pounds of subsurface soil (6 2/3"-20") 

I Total 
Soil type \ phos-

_ phorus 

LOESS SOILS 

Grun y silt loam . . . . . . . . . . . . . . . . . 1, 7 
Clinton silt loam . . . . . . . . . . . . . . . . . 1,442 
Clinton silt loam (broken phase). . 1,374 
Grundy silty clay loam . . . . . . . . . . . 1 ,295 
Marion silt loam . . . . . . . . . . . . . . . . . 1,373 
Lindley loam . . . . . . . . . . . . . . . . . . . . 1,010 
Knox fine sand . . . . . . . . . . . . . . . . . . 1,064 

·r otal 
nitro-
gen 

' 7 
2,384 
1,783 
5,781 
2,014 
1 ,9 48 

816 

TERRACE SOILS 

Jackson silt loam . . . . . . . . . . . . . . . . 1,6 3 
Calhoun silt loam . . . . . . . . . . . . . . . . . 1,340 
Buckner very fine sandy loam . . . . 1 ,885 

Total 
organic 
carbon 

,573 
24,900 
18,740 
75 ,045 
26,661 
24,680 
10,720 

' 34,116 
20,040 

SWAMP AND BOTTOMLAND SOILS 

Wabash silt loam . . . . . . . . . . . . . . . . 3,832 8,384 97,200 
Genesee fine sandy loam . . . . . . . . . . 1,374 2,162 23,580 
Genesee silt loam . . . . . . . . . . . . . . . . 1 ,944 3,738 67,264 
Wabash silty clay loam . . . . . ..... 2,196 6,528 146,048 

Total 
inorganic 
carbon 

0 
0 
0 
0 
0 
0 
0 

224 
0 

0 
0 

4,496 
252 

Limestone 
require-

ment 

4,461 
4,804 
5,604 
1,067 
8,274 
8,008 
1,600 

' 11,440 
4,290 

1,6-00 
3,603 
Basic 

800 

be regarded merely as an indication of the needs of the soils and applications 
should not be based upon the Tesults of these tests. The Soils Section will test 
samples for acidity without cha:rge and vvill make recommendations regarding the 
.amount of lime needed to put the soil in the best reaction for crop production. 

THE SUBSURFACE SOILS AND THE SUBSOILS 

The results of the analyses of the subsurface soils and the subsoils are given in 
tables V and VI. They are calculated on the bases of 4,000,000 pounds of sub­
surface soil and 6,000,000 pounds of subsoil. 

'l'he plant food present in the lower soil layers exerts some influence on the 
fertility or "life" of the soil. but unless the amount of a particular element 

Soil 
No. 

64 
80 
80a 

115 
67 
65 
33 

81 
42 
6J} 

26 
117 

71 
48 

TABLE VI. PLANT FOOD IN HENRY COUNTY, IOWA, SOILS 

Pounds pe r acre of six million pounds of s ubsoil (20"-40") 

Total Total Total Total 
Soil type phos- nitro- organic inorganic 

phorus gen carbon carbon 

LOESS SOILS 

Grundy silt loam . . . . . . . . . . . . . . . . . l ,91i 6 3,9 
Clinton silt loam . . . . . . . . . . . . . . . . . 2,000 2,5 
Clinton silt loam (broken pha'.lc) .. 3,273 1,9 
Grundy silty clay loam . . . . . . . . . . . . 1,778 3,2 
Marion silt loam . . . . . . . . . . . . . . . .. 2,505 2,6 
Lindley loam • • • ♦ • • • ♦ • • • • • • • • • • • • • 1,302 1,7 
Knox fine sand . . . . . . . . . . . . . . . . . . . 1,353 6 

24 48~ 40 0 
69 22,820 480 
00 17,340 660 
02 48 ,022 938 
39 21,480 0 
35 16,158 522 
24 9,060 0 

TERRACE SOILS 

L1mestone 
require-

ment 

4,690----
7,439 
8,406 
Basic 

13,212 
14,212 

2,400 

Jackson silt loam . . . . . . . . . . . . . . . . , 3,265 58,260 I O 7-;407-
Calhoun si lt loam ............... · / 1,340 2,790 33,078 0 23,596 
Buckner very fine sandy loam . . . . 2,020 1,686 37,800 0 6,435 ,__ __ ___.__ 

SWAl\1P AND BOTTOMLAND SOILS 

Wabash silt loam ................ , 5.196 
Genesee fine sandy loam . . . . . . . . . . 2,383 
Genesee silt loam . . . . . . . . . . . . . . . . 2,547 
Wabash silty clay loa1n . . . . . . . . . . . 2,334 

8,68 2, 8 
1,658 27,828 
4,472 56,982 
5,927 73,314 

402 
3498 

486 

2,4 
5,404 
Basic 
1,200 

.. 
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is very much higher or very much lo\ver than in the surface soil, the needs of 
the soil as indicated by the analyses of the surface soil are little modified. Tt 
i~ evident from tables V and VI that the plant food in the subsurface soils antl 
subsoils of Henry county is very little different from that in the surface except 
for the decr ease normally to be expected. It is hardly necessary, therefore, to 
consider these result.'- in detail. 

The conclusions reached from the results of the analyses of the surface soil'5 
are very largely confirmed. Phosphorus fertllizers might prove of profit 
now· and they certainly \Yill be needed in the near future, a:,, thel'e is no pho-, 
phorus supply in the lower soil layers. The organic carbon and nitrogen 
Rupply in these soils is not extremely low, yet neither is it vel')' high in mo<,t 
cases; hence, the use of fertilizing mate1--ials supplying these elements is very 
cle~irable. 

There i no large supply of lin1e in the lo\ver ~oil layers except in the ca~~ 
of the Genesee silt loam; hence, lime ,rill be needed on most of the soils of the 
c-ounty. \\rith the exception of the soil type jnst mentionetl, the sub:--urfae;P 
sa1nples and the subsoil samples "·ith the exception of the Grundy silty clay 
loam , are all acid, and in this latter ca. e there iR no large supply of lime 
present. It is eYident that the lime needs of the soil can not be met by any sup• 
ply from below. The oiL-, of the county should certainly be tested at regular 
jnterva}r,:; if the proper reac1 ion is to be maintained and the best crop growth 
secured. 

GREENHOUSE EXPERIMENTS 

In order to learn something regarding the fertilizer neecl. of the soils of 
Henry rounty and to get some idea of the value of applying the Yarious fer­
tilizing materials, four greenhouse experiment~ ,vere c:arrird ont 011 three of tbe 
soil types, three in J 91 ancl the fourth in 191 9. 

' 
l I 
I I ' 

I 

' 

Fig. 5. Wheat on ~Iarion silt loam 
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Fig. 6. Clover pot cultur e on l\1arion s ilt loam 
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• 

The soils used ,vere the J\Iarion silt loam, the Clinton silt loam, and the 
Grundy silty clay loam. The soil trea tments were the same in all the experi­
ments and consisted in the application of manure, lime, r ock phosphate, acid 
phosphate and a complete com1nercial fertilizer. The amounts us~d were the 
same as employed in the field experiments no,v under ,vay. H ence, the r e­
sults of the greenhouse tests may be consider ed indicative of the results to be 
expected in the field. 

l\Ianure ,,as applied at the rate of tons per acre. Li1ne \Vas added in an 
amount sufficient to neutralize the acidity as indicated by the , reitch test and 
2 tons additional "~ere supplied to put the soil in the best condition for the 
growth of crops. Rock phosphate " 'as applied at the rate of 2,000 pounds per 
acre, acid pho phate at the rate of 200 pounds per acre and a standard 2-8-2 
brand of complete comn1ercial fertilizer at the rate of 300 pounds per acre. 
Wheat and clover " ·ere gro"·n in all of these experin1ents, the clover being 
seeded about a month after the "·heat "·as up. rrhe ,vheat yields ,\·ere very 
unsatisfactory in all cases rxcept one. They proved so irregular that the r e­
sults are not given in the tables ('Xcept in the case of the l\Iarion silt loa1n. 
The cloYer yields, hO\Yever, -;ho\\· :--01ne intc•rcsting effects fro1u the treat1nents 
and the results n1ay be considered io indieate the cffeet of the~c matc1·ials on 
clover in the field. 

'f he result~ of the expe1·i1nent on the :\Iarion :--ilt loan1 are given in table 
\ ' II, the results bring the> average:-- of the duplicate pots. irannre brought 
about a distinct inerease in the yield of ,rJH,at and a still further increase ,vas 
noted by the aclllition of lin1e \Y1th tlH' HH111111·<•. ThP phosphate fertilizers 
:-,110\\·C'd no defiuitl' eff(•ct on this crop hut the c·o1n1ner<'ial fertilizer brought 
a bout a n1all in('rc>a-.e. ln thl' ea:--r of e lo\"(' i-, ho\\·C'vPr, the ef fret of treat-

TABLE \'II. GREENHOUSE EXPERil\IENT 

:\Iarion silt loa1u-Henry county 

P ot Weight of wheat / \\'eight of clover 
_N~ Treat1uent _J_ grain in grams in gr an1s - --

1 Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.50 8.0 
2 ::\Iaoure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.20 17.0 
3 :\Ianure+ Lin1e . . . . . . . . . . . . . . . . . . . . . . 11.85 12.0 
4 :i.\Ianure+Li1ne+ Rock phosphate . . . . . 11.45 25.0 
5 l\Ianure+Lime+Acid phosphate . . . . . 11.10 39.0 
6 l\Ianure+ Lin1e+Co1n1nercial fertilizer. 12.22 36 0 ..,__ _______ __.____ . --
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Fig. 7. Clover pot culture on Clinton silt loam 

ment " 'ere much more noticeable. The applications of manure more than 
doubled the yield. Lime vtith manure sho"·ed no increase over the manure 
alone. Rock phosphate used ,vith lime and manure gave an increase in the 
yield of clover, but a much larger increase was obtained with acid phosphate 
and only a slightly smaller effect with the commercial fertilizer. The yield 
with acid phosphate " ·as over twice as large as with the manure alone and the 
same ,vas true of the commercial fertilizer. 

These results show quite definitely that manure is a very valuable material 
for use on this soil and that the application of a phosphate fertilizer may bring 
about a large increase in the yields of c]ovel'. This soil type is deficient in 
organic matte1· and also low· in phosphorus and the results indicate that 
these 1naterials would prove of special value in making the type more produc-
tive. 

The results of the experiment on 1he Clinton silt loam are giYen in table 
VIII, the average yields of clover only being sho,Yn. The data given in this 
table sho,Y a beneficial effect from the use of 1nanure and a very distinct in­
crease from the application of lime. Rock phosphate u!'-ed with manure and 
lime sho,\"ed no influence. The same ,ras true of the commercial fertilizer. 
Acid phosphate, ho,vever, brought about an increase in the crop yield, indi­
cating that phosphorus fertilizers might be of value on this soil type. The 
effect of manure is very evident and this 1naterial should certainly be used. 
Phosphate fertilizers should also be tested in order to determine the possibility 
of their beneficial effect. 

The r esults of the greenhouse experiment on the Grundy silty clay loam in 
1918 are given in table IX. Again the yield of clover only ,vas secured. It 
will be noted that the application of manure brought about a large increase 
and lime ,vith mauure also gave a very considerable increase. The rock phos­
phate used with manure and lime sho,ved no effect, but the acid phosphate 

TABLE VIII. GREENHOUSE EXPERil.\1ENT 

Clinton silt loam-Henry county 

Pot No.I Treatment !Weight of clover in g rams 
1 \ Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.0 
2 Manure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40.0 
3 lManure+ Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56.0 
4 Manure+Lime+Rock phosphate . . . . . . . . . . . . . . . . . . 49.0 
5 Manure+Llme+Acid phosphate . . . . . . . . . . . . . . . . . . . 63.0 

__ 6 Manure+Lime+Commercial fertilizer . . . . . . . . . . . . . 56.0 ----

• 
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TABLE IX. GREENHOUSE EXPERL\1'ENT 

Grundy silty clay loan1- H enry county-1918 
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Pot No.I Treatment !Weight of clover in grams 

2 
3 
4 
5 
6 

Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40.0 
Manure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53.0 
Manure+Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66.5 
Manure+Lime+Rock phosphate . . . . . . . • . . . . . . . . . . 66.5 
Manure+ Lime+Acid phosphate . . . . . . . . . . . . . . . . . . 80.0 
Manure+Lime+Commercial fertilizer . . . . . . . . . . . . . 79.0 

increased the yield considerably over the manure and lime and the commer­
cial fertilizer sho\ved just about the same effect as the acid phosphate. 

It is apparent from these results that manure is of considerable value on 
this soil, probably due very largely to its physical effect and to the intro­
duction of bacteria. The soil is high in organic 1natter and is a heavy type 
in which bacterial action is probably rather r estricted. The increase in crop 
yield may be a direct result of the better air conditions in the soil and the 
larger production of available plant food. Lime is sbo\vn to be of value 
and whenever this soil type is acid, it should certainly be t r eated with the 
required amount of lime. Rock phosphate sho"'ed no influence in the short 
time of the experiment, but might have given some effect if the experiment 
had been continued over a longer period. rrhe beneficial effect of acid phos­
phate is particularly noticeable and serves to indicate that phosphate fertili­
zers may be particularly valuable on this soil. It ,vould seem from these re­
sults that there ,vould be no grPater benefit from the use of commercial fer­
tilizer than from acid phosphate. 

The second greenhouse experiment on this same soil type ,vas carried out iu 
1919 and the results are giYen in table X. Again the large beneficial effect 
of manure may be noted. Li1ne did not ~ho,v up here as it did in the sample 

TABLE X. GREENHOUSE EXPERIMENT 
Grundy silty clay loam- Henry county-1919 

Pot No.I Treatment __ I W eight of clover in grams 
- --.1-~---,...h,---e-c.--k-. -.. -.-. -.. - .-.-. -...... -:-: ......................... I 40-:-8-2 

2 Man ure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72.57 
3 Manure+ Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65.76 
4 Manure+Lime+Rock phosphate . . . . . . . . . . . . . . . . . 77.11 
5 Manure+Lime+Acid phosphate . . . . . . . . . . . . . . . . . . 69.80 
6 Manure+Lime+Commercial fertilizer ............ L 86.18 

Fig. 8. Clover pot culture on Grundy silty clay loa1n 
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tested the preceding year, due perhaps to a difference in the r eaction of the 
t"·o samples. R ock phosphate showed a small gain over manur e and Jime, 
but acid pho phate sho"·ed no effect. Commercial fertilizer , ho,vever, brought 
about a distinct increase in the yield of clover. 

These results 1nay be considered to confirm those of the previous year and 
the general conclusion seem justified that this soil ,vill respond profitably to 
manuring and liming and probably also to phosphorus fertilizers. Definite con­
clu ion regarding the value of the addition of these materials should be based 
on field results rather than on greenhouse experiments, however, and for thl' 
present it is urged that farmer te t the use of pho phate fe r tilizers on their 
own soils and determine " ·hich material is n1ore profitable. The field exp eri­
n1C'uts ,vhich follow throw some light on this question, but individual te t. ar•' 
necessary before definite conclusions should, be drawn. 

FIELD EXPERIMENTS 
Several field experiments are now under way in H enry count~· and ,~hil~ 

1nost of them have not run for long periods of time, some intere"ting data hav1' 
already been secured. The e tests " 'ere all planned ,vith the idea of determin­
ing the value of variou~ n1ethods of soil treatn1ent. They are laid out on land 
which is tboroly representative of the most important indivi<lual soil types i11 
the county. TlH')' are per111anent 1~· lot·a lt•d by the insta11atiou of corner stakes 
and care i~ taken in the application of fertilizers and in the harve ting of the 
crops to br l'l'rtain that th<> re"nlts s{'l'\ll'<'<l are al·<•nratr. 

On each field there are one or more series of plots which lHtYC been a1-rangP I 
to include te,:;ts under thr liYc>stol·k ...,~·:--te1n of fanning a1Hl 1uuler tlu• grain s.,·"­
tem. In the for111er, n1anure is applied, "-bile in the latter, crop residues are 
11tilized as a sour ce of organic matter. The other applications te,:;ted are hnh'­
stonc, roek pho~phatt>, a1·id pho:--phate a1ul a co111pletr eonnnereial ft,rtilizer. 
The B1c111nre has bc<'n applied in all ca"es at the rate of 8 tons pe1· a(·re once 1n 
a -l- yrar rotation. J;i1uestonc ha-; brcn applied in a ,:;nfficirnt ,unonnt to nrn­
tralize the acidity of the soil and supply 2 tons additional. Rock phosphate 
is applied at the rate of 2,000 ponnds per acre once in the rotation, ,vhile acid 
phosphate is applied at the rate of 200 ponuds per acre annually. A stanllar<l 
2 -2 c•on1plete co111111ert·ial frrtilizer has been used at the rate of 300 pounds 
per acre auuuallr. In the case of the grain system plots, "·here the crop res­
idues are e1nployed in pla<'e of n1anurc, the second crop of clover is plo"·ell 
undt>r iu all cases. The corn stalks are cut "·ith a c1ic;e and plo,,etl under 
ancl the thrt>~hecl ..,fra" fro1n the sn1all gl'ain is returned to the soil. 

I n all the expcri1nenti:. there are 13 plots, :1 of ,,hich are nnh·eated, or 
chec•k plots. 1'hese arc nnn1bcrc•tl 1, 7, and 13. Plot~ 1 to 7 inl·Jn..,iYt' arc 
therefore includ<'cl in the liYestork syste1n, '"'hile plots 7 to ]3 are in th<' 
~rain systen1. 

'1'111' fir~t field "as laid out 11<'Hr ~<'" London in 191-l a1Hl the plot, are 
1~8 f<'l'1, ~ inc·hc>s, by 6S feet, or 1-~ of an acre in size. They are ..,eparatcd h~ 
4 f Pet diYision strips. 1'hc second field, at l\It. Pleasant, "·as laid out in 
191:i in d11pli1·at<' se1·i(•s. 'l'hesc plots are 136 feet. 6 inl'he,:;, br 2' ft>rt, or 
1-10 of au acrr in ..,jz<>. 'l'he duta st•<·nrcd to datr on the ~e,Y I,ondon an<l :\It. 
Plrasant fic>l<h, arr giYPll for thr fnll srries, hut in tht• <'\.prri1nents "tart•'1l in 
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] 9]7, tht' data for tht' live:::.tock systc1n onl:· arl' pre:--,c>lltl'cl inas1nnch as there 
ha· been no opp ortunity a· yet for an: utiliza tiou of crop re:::.idue:::. 

I n the ~e" I J011<lon fiC'ld the corn : if:'ld in 191--1 is not gi, en and in the :\It. 
l>lea ant f ield the crop yiel<l in l!JJ "i a1Hl 1916 are not ineluLled. rrhese results 
for the fir:::.t year~ of the experi1neut1:, arc Plin1inatt"C1 heeause of the irregular­
ity in the oil condition", \Yhieh led to s1u·h variation" in erop ~ ields a:-. to lcav<' 

the effect of trrat1nent in qucstiou. 

THE l\IT PLEASANT FIELD 

The re-:,ul1 ob1ai1u'cl on the :\[t. J>Jpa-,ant field arr given in table X I. rl'his 
field j.., locatecl on th<.' Grnn<1y "ilt loan1. the larg:<-'st soil type in thr eonntr. and 
the re .... ult secur0d for the : ear" 1!ll7. 101~ and l!)lD 011 thr t,Yo st>rie.., of plot-, 
. ho,Y ..,ome interc"ting rPsults of trrat1nent. In the east' of thP <·or11 a1l(l o,tt~ 
erop. the :·ield on the chrck plot 1.., c1Ptcr111i11etl hy a, t•raging the :1 th( <·k > H•lcls. 
"\"\Tith the clover, ho"·cyer, this can onl:· be done in the livestock syste1n plots. 
In thP ~rain s:·st<'lll plot~ the t'hrek,;, arf' the avr1·a~e of plots 7 ancl 1:J. ,rhich 
a1ljoin the crop r1'"i1lnt> t1·eatl'<l plots. ancl arr thr av<'ragt> of thc> fir-;t cutting 
yi1·lcls only. I t has been neee-;sarr to eli1niuatc the oat yield in one instanee, 
o" ing to the ver: rYi<1ent error "hieh 111n-,t havP oc·enrrr(l in obtaining the 

"·eif;ht of the san1plc. 
In one 01· t"o c·ast>" the pffl'<·t, of trl'aln1Put arc> not <>vidPnt. or at lrast, 

they are not" hat \\oul1l hP e~pc•ct<•<l, prohahl:· 1lne 1o una,oic1ali11• itT('!!llla1·1tit•'­
in thr "oil contlit1011s in th<' plots li'or instan<·c plot :2, trPatPcl \Yith 111annre, 
sho\\·s a "lightl:· lo" l'l' yield of 1·or11 than the average c·hel'k:--, a lightl: lo" er 
, ield of oat-; than thr c·lH'<'l\s <11111 cl ..,JightlY lo\\t'l' Yit,1<1 of. c·lo,er than th<• . . . 
c•heek..,. 'l'his variation 01·c·nr'-> <>"-pel'1Hll> in tht> 100 series, hut i" al,o not~:>d 

in thc> ~00 ic-i>l'ie,. 
In general. ho\\ev<•r, th<' pff(•1·t..., of th t> appli1·ation c,f f<'rt1lizi11:.r n1at<'rinl -., 

is really ,rr: clefinit<' and attention shonlc1 l'speviall:· he t'allecl to th0 effeet 

TABLE XI illT PLE \SAXT FIJ<JLD EXPERI\IE:'\'T 

Grundy slit loa1n 

1917 1918 1919 

Plot Treat111ent 100 200 100 200 100 200 

No corn oats oats clover ~ lover corn 

1 Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4S 1 !l3 1 73 7 7S"3 300 57 3 

2 ~Ianure 37 5 S!i.O ~r: l 9650 75f>O 66.3 . . . . . . . . . . . . . . . . . . . .. I.) • 

3 :\Ianure, L1111estone . . . . . .... 52.2 !)0,0 71.8 10600 7990 74.1 

5 :\lanure, Lin1estone .• \.cid phosphate .... 73 6 9~ r; 85 1 12575 12950 75.3 '. ,) 

4 l\Ianure, Ln11es ton e. Rock phosphate .. 66 0 107.5 76 5 11450 9860 78.6 

6 :\lanure, Lin1estone, Conunercial ferti-
liZf'r . . . . .. . . . . . . . . . . . .... 76 S 97 .5 S0.8 10850 13870 66 5 

,., 
Check 4 '3 l 93.1 '"3 ~ 4575 4380 57 3 

' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . I ~ • I 

Crop residues . . . . . . . . . . . . . . . . . . . . . . . . 50 S 91 3 81.3 5650 4600 65 .3 

9 Crop rc>sidues, Li1nestone 47 l 9 •) ~ 93.2 4250 4450 71.0 . . . . . . . ,.,,;) 

10 Crop residues. Li n1 estone. Rock phos-
phatE> . . . . . . . . . . . . . . . . . . . . . . . 52.7 100 0 96.4 598!i 5700 7fi.1 

11 Crop res1cl ues. LnnestonC', .\.c1d phos-
phate 

~ 4 ,., 92.5 9!l.9 6515 6420 81.1 . . . . . . . . . . . . . . . . . . . . . . .. ;) I 

12 Crop rE>sidut's , Li111estonc> , Con1111Prc1al 
fertilizers . . . . . . . . . . . . . . . . . . . .. 52.S 107.5 93.6 G:3!10 6301) 78.5 

•The check yields given und<•r 'i are the same as under 1 in the cli.se of the corn and oats the figures 
being the averaJ.!'<'>' of the three check ploL" In the cast· of the clover however the ywlds in 7 are the 
average of the first clov<.'r crop on ploL-- 'i and 13-lhe st-<'ond hC'ing turned un<le1 on the C'rop residue 
plot.-<. The clover y1el,L-, in 1 however are the avt-rage of both dover crop~ on all three check plot.'i, 
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Plate I Field Experiinent at :'llt Pleasant on Grundy silt loam-lh·estock system, 
1919 Yield of corn per acre, check plot. 55.7; with manure. 66 3, manure and limeston e, 
74 1, manure, limestone and rock phosphate. 78.6. manure, limestone and acid phospha te, 
75 3 Center piles. good. markttable corn. to the right. seed corn; to the left, nubbins. 
Check plot Xo 1 sho,\n Results in the text are the average of all checks (1, 7 and 13). 



---
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P late II. Field experiment at l\It Ple1sant on Grundy silt loam grain system, 1919. 
Yield o[ corn per acre, check plot, 50.6; wi th crop residues and lin1estone, 65.3; crop 
r esidues, lin1estone and rock phosphate, 71.0; crop residues, limestone a nd acid phos­
phate, 75.1 ; crop residues. li111estone and commer cial fer tilizer, 78.5. Center piles, good 
mar ketable corn; to the right. seed corn; to the left, nubbin., Check plot No. 7 shown. 
R esults in the text are the average of a ll checks (1, 7 and 13). 
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of the pho. phate fertilizers. It "·ill be noted that the rock phosphate and 
the acid, pho8phate brought about considerable increases in yields of corn, oats, 
and clover in each test, both under the livestock . ystc1n and under the grain 
i--yste1n. The rec,ults are hardly con1plete enough, ho\vever, to permit of definite 
<·onclu. ions r<>garding the l'clative n1erits of these t"·o materjals. In son1e cases 
the rock seems to be a little better, but in most instance. the acid phosphate 
seen1s io sho\,. the larger gains. The cliffrrencei-., ho,reve1·, are not very large 
and unle:s succeeding years' results enlal'ge consid,erably the gains from the 
acid phosphate, it is hardly likely that the material ,Yill prove to be as econ­
omically profitably as the rock phosphate. Fron1 these results, ho'\\·ever, it 
,vould see1n quite evident i hat s01ne phospha 1 e fertilizer should be used on the 
Grnndy silt loa1n and farn1ers al'e urged to test the t"·o 1naterials side by side 
in order to determine " ·hich is the mo1·e valuable for their particular con­

ditions. 

The con1plete commercial fertilizer "·ith fe"· exceptions showed no superiority 
over acid phosphate and in so1nc instance!-- it gave a smaller effect than the 
rock phosphate. It ,,oulcl see1n, th<'r<'forr, that thr larger cost of the con1pletc 
fertilizer ,,ou1c1 hardly he ,varrantrd on this particular type of soil and quite 

as satisfac·tory r<",nlt~ 1nay hr se<·u1·rd h.'· using one or thr othrr of th<' eheaprr 

phosphat<' n1atl'rial'i. 

O"·ing to the irregular soil c·ond it ions in plot '.2, a 1 l'eaclr 1ne11 tiont•tl, t hP 
applieation of 1nanure docs not sho,Y up so "·ell as "·ould be expected nor so -n·ell 
as is con1rnonly the ease in genc>ral farm practice. The cloYer yic>ld in 191 
sho\\'S a lar~c incl'ease f1·om the use of manurP, ho"·ever, and, the corn in 1919 
also sho\YS the effect of u1anure. 'l'lu?re is no question but that manure is a very 
valuable fC'rtilizing material for use on this soil and it should be applied in as 
la1·ge a1nounts as practicable to insure the continued fert ility of the soil. Lime 
sho"·s some increase in crop yields, pa1·ticularlr in the case of clover, and this 
\\•ould indiC'at<' the need of testing the Grund.'· silt loa1n to determine its re­
action and the a1no11nt of lime required to put it in a basic condition. 

The experiment has not been continued long enough for the crop residues 
to give 1nuch effect. 'l'he corn yield in l 919, ho"·ever, showed a distinct in­
crrasr on the crop re idne plots " 'h<'re the second crop of clover ,Yas plowed 
under. rrht• yield for the next t,Yo or three vears should sho,Y even more def-. ' 

inite rff rcts fro1n this 1n<'thod of handling the clover crop. The e result a 
a "·hol<' giv<" a goo<l indication of the require1ncnts of the Grundr silt loan1 
for iuc•rras<'<l a11cl conti11nrd fertility, indicating as thr.'· do the value of 111an­
ur<', lin1r , and a phosphate frrtilizer. 

THE NE\V LONDON r"IELD NO. 1 

The second field rxperimrni on the Gruncly silt loa1u "as carried out on a 
far1n t,vo 1niles north of N e,v London. The results of the experiment arc 
givrn iu tablf XI f. The cxperiinent "·as ~tarted in 1914, but the yield of 
corn for that year i~ not given in the table, O\ring to the irregularities in 
thr soil, ,,·hic-h ,rPr<' n1ueh the san1l<' as thosr occn1Ting in the ~It. Pleasant 
field. 1\.~ain the )~it•lcl of the untreatrd plot or check plot is determined 
by averaging plots l , 7 and 1:1 and this average only is recorded in the table. 
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Plot 
No. 

1 
2 
3 
4 
5 
6 
8 
9 

10 
11 
12 
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TABLE XII. FIELD EXPERIMENT 

New London Field No. 1 

Grundy silt loam-Henry county• 

25 

I oars--/ Clover Corn - Corn 
bushels tons bushels bushels 

Treatment I per per per per 
acre acre acre acre 
1915 1916 1917 1919 - -

Check (Av. of plots 1, 7 and 13) ............... . 58.3 2.2 50.0 51.5 
l\,1anure ........................ . ............. . 63.6 2.9 61.7 52.9 
Manure+Lime ............................... . 69.2 3.0 64.8 55.2 
Manure+Lime+Rock phosphate .............. . 69.7 2.8 63.7 60.0 
Manure+Lime+Acid phosphate .............. . 72.0 2.8 68.6 64.0 
Manure+Lime+Commercial fertilizer ....... . . . 78.9 2.5 55.0 56.5 
Crop residues ................ . ............... . 64.2 1.9 47.7 50.1 
Crop residues+Lime ......................... . 66.4 2.2 51.3 57.8 
Crop residues+Lime+Rock phosphate ........ . 70.0 2.4 59.5 58.0 
Crop residues+Lime+Acid phosphate ........ . 60.6 2.1 56.4 52.4 
Crop residues+Lime+Comn1ercial fertilizer .... . 86.8 3.0 53.2 47 3 

•The yield of corn for 1918 was not secured. 

In a general way the results secured in this experiment confirm the indi­
cations observed in the experiment at 1\It. Pleasant. The effect of the ap­
plication of manure is much more evident, ho\vever, in this test, considerable 
increases in crop yields being noted each year. The application of lime in­
creased the yields of every crop gro,vn, showing a surprising effect upon 
corn and oats, as well as the expected effect upon clover. 

· The phosphate fertilizers in general increased the yields of all of the 
crops. There are some exceptions to this general rule, in a £ew instances 
no beneficial effects being sec111·ed either from the rock phosphate or the acid 
phosphate. The data in this experiment are hardly sufficient to warrant 
conclusions regarding the relative value of the two materials. In the live­
stock system plots, acid phosphate seemed somewhat superior but on the crop 
residue plots there not only seemed to be no superior value but the results 
were somewhat smaller than those secur ed from the rock phosphate. 

Again it should be emphasized that the value of these two materials will 
depend very largely upon the cost and the cheaper rock phosphate may ac­
tually prove more economical than the more quickly acting acid phosphate. 
These results, like the former, therefore, indicate the desirability of farmers 
testing the phosphate fertilizer on the Grundy silt loam and, by using the two 
materials mentioned, determining for their own conditions which is the more 
economical. The complete commercial fertilizer in one or two cases showed 
up a little better than the phosphate fertilizer but in general it was not as 
effective in increasing crops as were the phosphate materials. 

These results on this field confirm those obtained at Mt. Plea!-ant and altho 
the data is not as definite as will be secured in the next few years, yet the indica­
tions point strongly to the value of the use of lime and phosphate fertilizers in 
making this soil more productive. 

THE ROME FIELD 

In table XIII there appear the results secured in 1918 and 1919 on the field 
experiment on the Clinton silt loam located near Rome. The plots under the 
grain system are not included in this data inasmuch as the results are extremely 
irregular and no clover has been turned under as yet. While this is a new field 

, 
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Plot\ 
No. 
1 
2 
3 
4 
5 
6 
7 

SOIL SURVEY OF 1O\VA 

TABLE XIII. FIELD EXPERI1\1ENT 

Clin ton silt loam-Henry county-Rome field 

Treatment 
I Oats, bushels Clover, tons 
1 per acre 1918 per acre 1919 

Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.0 1.75 
1\-lan ure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46. 7 1.80 
I\lanure+Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44.6 2.10 
l\1anure+Lime+Rock phosphate . . . . . . . . . . . . . . 46.5 1.70 
Manure+ L ime+ Acid phosphate . . . . . . . . . . . . . . 44.6 2.60 
Manure+Lin1e+Commercia:l fertilizer . . . . . . . . 48.8 2.30 
Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.9 1.75 _. ______ ..1-__ .:...__:_ __ 

and the results ,vhich arre b17iven on the livestock 8vstem are rather mea<Ter vet 
&. 0 ' J 

there are some jndication!-< of the effects of treatment ,vhich it is interesting to 
note. Beneficial effects of manure are sho"·n quite distinctly in the ca e of the 
oats an<l also in the ca8e of clover . Lime gave an increase on the clovrr but 
had practically no influence on the oats. Acid phosphate had con~idt>rable ef­
fect on the clover and the commercial fertilizer sho\ved up almost as ,vell. The 
commercial fe1·tilizer also increased the oat yield but only to a small extent. 
Rock phosphate sho\ved no effect on either crop. This is probably due to the 
fact that this soil is r ather poo L"ly supplied "·ith organic matter and there has 
been an insufficient a1nount of available phosphorus produced. This soil is not 
very "'ell supplied ,vith this element and it might be expected that phosphati> 
fertilizers ,,,ould prove of some value. 

These r esults indicate in general the value of manure in improving the fertility 
of the Clinton silt loam and of applications of lime and phosphate ferti lizer to 
bring about the be t gro,vth of clover particularly. Results on these plots for 
the next fe,v yearR will undoubtedly pern1it of more definite conclusions but the 
treatments suggested,, particularly the use of manure and lime, are kno,Yn to be 
of considerable value from farm practice. The use of a phosphale fertilizer 
should be determined by tests on a small scale in order to select ~hat material 
which will be the most profitable. 

THE MT. UNION FIELD 

The result8 secured on the Grundy silty clay loam in Serie I at !\It. Uniou 
are given in table XIV. The yield of corn ,vas obtained in 1918 and the yield 
of wheat in 1919. Again only the livestock system plots are included for the 
reasons that were given before. It will be noted that manure gave a consider • 
able increase in the yield of corn and in the yield of ,vheat. Lime showed some 
effect but only increased the crop to a small extent. Rock phosphate gave a 
small increase in the corn yield but had no effect on the wheat. Acid phosphate 

TABLE XIV. FIELD EXPERil\1ENT 

Grundy s ilty clay loam- Henry county 

l\1ount Union field-Series I 
Plot! Corn bushels I Wheat bushels 
No. Treatment per acre 1918 I per acre 1919 
1 Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57.2 8.3 
~ Manure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61.3 11.8 
3 Manure+Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62.0 12.0 
4 Manure+Lime+Rock phosphate . . . . . . . . . . . . . 63.1 11.3 
5 l\1anure+Lime+Acid phosphate . . . . . . . . . . . . . . 65.5 13.1 
6 Manu re+Lime+Commercial fertilizer . . . . . . . . 59 .4 12.2 

_7 __.1..___:C_h_e..:..c k_...:.· ..:..· ·..:..·..:..· ...:.· :....:· ·...:.· ..:..· ..:..· ·..:..·...:.· ...:.· :....:· ·..:..·..:..· ...:.· :....:· ._. _. _. ·..:..·..:..· ...:.· ..:..· ·..:..·..:..· _. ...:.· ·...:.· ..:..· .J" ___ 5:......:.7 .4 10. 2 



Plot 
No. 
1 
2 
3 
4 
5 
6 
7 

HENRY COUNTY SOILS 

TABLE XV. FIELD EXPERil\1ENT 

Grundy silty clay loa1n- Henry county 

l\1ount Union field-Series II 

Treatment 

Check ...................................... . 
l\1anure ..................................... . 
i\lanure+ Lime .............................. . 
l\Ianure+Lime+Rock phosphate ............ . 
l\lanure+Lime+Acid phosphate ............. . 
:\'Ianure+Lin1e+Commercial fertilizer ....... . 
Check ...................................... . 

Oats bushels 
per acre 

1918 --
65.8 
72.1 
74.2 
74.2 
72.1 
78.5 
65.8 ---

27 

Clover and 
timothy tons 
per acre 1919 

2.28 
3.22 
2.65 
2.89 
3.33 
3.07 
2.30 ---

ho"·eyer , sho\\·ed a distinct increa e in both c1·op!--. The co1nrnercial fertilizer 
had no effect on either crop. 

The e results indicate a considerable beneficial effect fron1 manure on this 
soil type, \Yhich is well supplied ,rith organic n1atter, sho,Ying that there is a 
need for a sti1nulation in the p1·oduction of ayailablc plant foo<l in this soil. 
"\Vhen the soil is acid lime ~hould undoubtedly be applied and this application 
\Yould be much more effective on the legume in the rotation than is apparent in 
the e results on the grain cr op. Phosphorus is not particularly high in this 
soi l and the application of a phosphate fertilizer may prove distinctly profitable. 
F urther results are needed to determine ,vhether acid phosphate or rock phos­
phate should be employed. There are no indication~ of value from the use of 
the commercial fe r tilizer and it seems unlikely that it "·ould prove of as much 
economic value as the phosphate materials. 

The second series of this same field experiment on the Grundy silty clay loam 
at l\It. Union shO\\'S resul ts ,vhich very lar gely confirm those in serie~ I. The 
results of this experiment appear in table XV, and the crop yields of oats and 
clover and timothy are given. Manure again sho,ved a very decitled effect on 
crop growth. Lime showed some influence on the oat crop but there is no evi­
dence of any effect on the clover and timothy. It seems probable that the yield 
on plot 2 i~ abnormally high so the absence of any effect of li1ne should not be 
taken to sho,Y that this soil does not need liming \Vhen it is acid. Farm exper­
ience has indicated the need of lime on this soil, especially ,vhen it is brought 
under more intensive cultivation. either rock phosphate nor acid phosphate 
sho\ved any considerable effect on these crops except in the case of the acid 
phosphate on clover, ,Yhere a very large benefit was evidenced. The commercial 
ferti lize r gave some effect on both of these crops, smaller effect being shown 
than ,vith the acid phosphate in the case of clover and timothy. Apparently 
the Grundy silty clay loam is particularly in need of applications of manure, 
lime and pos~ibly also a phosphate fertilizer . This is a comparatively fertile 
soil type and " ·ith treatment.<:; as ind.icatetl can be made highly productive. 

THE NEW LONDON FIELD NO. 2 

The fourth field experiment eRtablished in 1917 in H enry county i nenr Ne,v 
London and is located on the :\Iarion sil t loam. It is kno\vn as the N e\v London 
field No. 2. Results obtained from this field in 1918 and 1919 are given in table 
XVI. The beneficial effect of manure is sho,vn quite distinctly in the ca. e of 
both crops. Lime also gives evidence of some value. Rock phosphate and acid 
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TABLE XVI. FIELD EXPERI:\IENT 

l\1arion silt loam-Henry county 

New London field No. II 

Treatment 
Oats bushels 

per acre 
1918 
38.2 
42.5 
48.8 
65.8 
73.3 
68.0 
42.5 

Clover and ­
timothy tons 
per acre 1919 

2.92 
3.44 
3.30 
2.96 
2.50 
2.70 
2.20 

phosphate both brought about large increases in the yields of oats but for some 
reason showed no effect on the clover and timothy. The acid phosphate seemed 
to sho,v some superior ef feet over the rock. The commercial fertilizer benefited 
the oats about the same as the phosphate materiah, and like them sho,Yed no in­
fluence on the clover and timothy. It had some,vhat less effect than the acid 
phosphate and slightly more than the rock but the differences are hardly suf­
ficient to warrant any definite conclusions. These results are indicative of tlie 

• 
needs of the :tl'larion silt loan1, ho,vcver, in shov>'ing benefits fro1n the use of 
manure, lime and a phosphate fertilizer. This type is parlicularly deficient in 
orianic matter and it "·onld be expected that manure ,vould prove especially 
valuable. Just ,vhich phosphate fertilizer should be used must be left to be de­
termined by individual tests as in the case of the other soil types. 

'l'hese field experimen1s are to be continued and the results i-;ecnrcd in th0 
next fe,v years, it is hoped, will permit of more definite conclusion regarding 
the needi-; of the individual soil types. The data gi\'en in the table8 a1·e incln(lrd 
in this 1·eport, however. becansc, of the very striking- indications "·hieh they gi"c 
of the value of certain treatment<;. The results ~hould not be interpreted too 
definitely nor too broadly at this time and as a general conclusion from the f ield 
experiments so far, it " 'Oulu be quite justifiable to call attention to the need of 
manure and lime on these soils and the probahle valne of applications of phos­
phate fertilizers. Farmers should also be urged to test these latter materials 
and determine "·hethrr rock phosphate or acid phosphate should be used. 

THE NEEDS OF HENRY COUNTY SOILS AS INDI­
CATED BY LABORATORY, GREENHOUSE 

AND FIELD TESTS 

The general treat1nents rcco1nn1cnded in this report for the soils of the 
county arc based upon th<' lahoratory, greenhouse and field cxpC'ri1n<.>nts r<'port­
e<l in the previous I)agrs. Th<'y arr bast><l ali-;o, ho\\'C'Y<'l\ npon the ge11rral ex­
peric•nt·e of fa1·n1ers a11cl thr s11g-grstions n1adr are only those ,vhieh haYc bee11 
pro, <>n h.' pra<'ti('al c,perirJH'<' to be> of , al ue. 

The rrsults of thr firld <'Xpc>rin11•nts ,Yhi<'h ha\'f.' b(>t'n ~iYc>n arr far front <•0111 -
plete and se\'c1·al .' C'ars additional r<'sults arr nr<•t>ssary before absolutely defi­
nite conclusions from the111 may be dra"'n. 'l'his is especially true in the case of 
rec•on1nH•ndations rC'garding- the> r<'al n1crits of tlH· two phosphatl' frrtilizers. 
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The complete data from these tests ,vill be published later in a supplementary 
r epor t. A general statement may be given at this time, however, r egarding the 
needs of Henry county soils. 

LIMING • 

The need of lime on the soils of Henry county has been shown by many tests 
of field soils and the analyses of the typical soil types given earlier in this r e­
port. With one exception the soils are acid in reaction and should be supplied 
with lime if the best crop growth is to be secured. The acidity of the samples 
taken in this work ,vas not nearly as large as has been found in other counties 
but with the_ one exception mentioned, where the soil was basic in reaction, there 
was no inorganic carbon present in the soil and hence the conclusion w·ould be 
warranted that the acidity would increase rapidly "'ith continued cropping. In 
the subsur face and subsoil samples, acidity was also indicated except in the 
Genesee silt loam, the type "·hich was basic at the surface, and the Grundy silty 
clay loam, which showed a basic r eaction in the subsoil. Even in this latter case, 
however, there was no appreciable amount of carbonate p1·esent in the soil. I t is 
possible alRo that other samples of the Genesee silt loam might sho"' acidity and 
this soil type should be tested for its reaction in order to be certain that the best 
crop growth, particularly of legumes, n1ay be secnred. 

In general it 1nay be saic.1, that the soils of this county are in need of liming 
and test.s should be made in all cases nolr and also at r egular intervals in the fut­
ure, if satiRfactory crop production is to be secured. Farmers may test their own 
soils for acidity but it ,Yill be n1ore satisfactor)' if they ,vill send a small sample to 
the Soils Section to have it tested 1nore accurately, free of charge. Soils which 
are cropped tend to lose their lime content rather rapidly and it is necessary, 
therefore, that applications be made at certain definite times in the rotation. It 
is be~t to test the soil once in a four year rotation, preferably just prior to seeding 
to clover, and apply the lime neec1ec1 at that time. In this \Vay it is possible to 
keep the soil supplied "·ith the proper a111ount of liine to prevent any accumula­
tion of acidity, ,rhich has been sho"·n by many experiments to reduce crop pro­
duction. 

The exact amount of li1ne to be used on any soil must be determined for that 
particular soil. The lin1e requirement~ of soils will yary ,videly and even aver­
age tests made on a large number of samples "'ould not nece~sarily sho,v ho,v 
much lime shoul<l be used in the field on any particular soil. The r esults given 
earlier in this report likewise should not be consi<lered to show definitely the 
needs of the particular soil types evcr _v,,here in the county, but they should be 
looked upon merely as indicating the average acidity of the types and the aver­
age lime require1nent. Farmers should test for the liine requirement in the var­
ious fields on their far1n and not appl) li1ne according to the r esults of the test 
of a sample fro1n one fieltl. Further information regarcling the loss of lilJlP from 
soil, the need of li1ne for the best erop gro"·th, the use of lirne and other points 
connected ,rilh lin1ing in genrral, are g-i,·en in bulletin 151 and circular 58 of 
the Io~·a Agricultural Experi1nent Station. The latter publication also indi­
cates where limestone may be procured and the approximate cost of the material. 
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MANURING 
) fauy of tht• soils in IIenry t·onnty are quite lo\\· in organi<' 111atter and, \\·bile 

only a fe,r are st1·ikiugl) <l<>ficient, tht need of manuri ng i::. quite generally CYi­
d<>nt thrnont the countY. 011ly in the ea<.;e of the Grund,· silty claY loan1 and .. .. ... .. ... 

t\\ o of the bottomland type<; is there any large a1nount of org-anie 1natter pre­
sent. The grPenhousP experin1ent::. on three of the soil type"•; and t i,:. field ex­
pe1·i1nent-; on fotu· of the types have i-;bo"·n sorne very striking rE• .... ult fron1 th<• 
applieation of farn1 manure. Thr praetieal experience of 1uany fa1·111rr-. aJ..,o 
g-i\'PS rather drfinite proof that far111 1nanurc is an exceedingly valualJl(' fp1·tili­
zing material for use on the <.;Oils of the c·ounty. In , ir,r of it.., c;1naJ1 c-o..,t and 
la1·ge pr·oduc·tiou on the li, estoek fa1·1n, it prove:-; a very profitable f Prtili7.er an<l 
it should be u.,cd <'veu "·hen other fertilizer.., are en1ployed, if tht>:-(' latter 1nate­
rials ar<' expPC'l<'d to <'Xert an~ large inflnenc·e on crop procln<..:tion. 

}'ar111 1nanurr apparrntlr has a hPnt>fic·ia I pf fret on all th<' soil-; in H<•n1·y 
county, .... ho,,·ing- nn<'xpcetedl) la1·ge in<'reasc in crops eYen on thoi;e tJ pe" ,,·hich 
art> ,,·<•11 suppliPcl ,\'ith organil' 1natt<>1·. ancl on th,, light<'l' eolorc><l .... oil-. its iufln­
<'ll<'<' i:-; V<'1',\ ... triking. 'fhP r<'ason for it" henPfic·ial pff Ptt Oil this ,,·id<> Yariety of 
... oil.., unclC't' Yar~·ing <·01Hlition-. i-; that it influ<>nc<':,; thl' phy::.ieal, l'h<•1ni<·al antl 
bac·ic•1·iolo,!!il'al <'Onditions in thc> .... oil. It opc•n.., up h<'av~, i1nper, iou.., soils, 111ak­
i11g th<'1n Jr-;-. r<'lc11ti,·c• of 1noi..,tnre. hrttc1· at•ratC>d and in a bc>tt<'r c·o11<lition in 
general for the prodtu:tion of available plant food. It makes light, open soils 
111orc• rc·t<•11tiY<' of n1oisturr, le:-.s open and porous an cl less apt to lo:-.e ,alnahlc 
plant foocl by )Pal'hing. 'l'hr eh<•1niral <>ffe<'t-; of 1nannrc are clnc to the a<·tual 
aclclition of plant foo<l. It may eontain a la1·ge portion of the plant food c·on­
stittH•11ts c-ontainecl in the fPrd of the ani111als and hrnc·c• it serve.., 1o prolong th<' 
'· lif <'" of th<' soil'-i by lengthening- th<' periocl of ti1ne ,, hich "·ill elap..,r he for~ 
anv on<> of the rs:,;rntial (•lr1uC'nts ,rill beeorue ('ntirely drficieut. ::\Iannre con-. . 
tain~ also a la l'gc a1nonnt of organi(' 1nattcr, ,Yhieh has an in1porta11t influence 
ou th<> <·h<'tnical. physic·al ancl bat't<•rial C'Onclitions of the ..,oil. Th(• 11un1hrr of 
ha<·tPria in 1nanure i:- enorn1ous a111l thP procluC'tion of avai]ahlP plant food n1ay 
be inc·1·easC'cl to a larg<' <'xtent by the n1rr<' introduction of orirani-.111..... The or­
ganic• 1nattf'r, ho\\rver, alc;o stin111lates haetl•ria l g-ro,,·th ancl n1a11urc' often 
provr, hC'nC'fi<'ial n1C'rely brea11"" of its inflnruc•f' in n1aking plant food a,,ulahlc. 
I t i .... probably thr ha<·te1·ial pfft>t't ot' nu1nnr<' "·hieh c\l'c-onts for it .... lic>11efic·ia] in­
fhH•1JC•<' 011 the soil typrs \\hic·h ,11·<' \\l'll supplit•d ,yi1h organi<' rnatt<'r. 

~\, inanut·<' i.., a "·ast<' pl'oclnt't on th<' fann. YC'r~ oft<'ll it .... valtu• is o,Prlonk<•il 
audit j.., not proprrh 1•arPcl for hel'orP appli1•ation to the ... oil an<l ..,uffer.., 1·011 .... id­
Prahl<' loss. TPsts hav<' ~ho" n that "·hen n1annre is stored in nneovcrrd he<lps, 
<•xpo:-.Pd to llH· ,,eath<>r ,uid th<' liqni<l portion i.., allo,,C',l to ";1:,;h a,,ay, the loss 
of ,ah1ahlP c•onstitue11ts 1na~· an1ou11t 1o f1·0111 7:i to 00 prr<•Pnt of the total v,lhH' 
of th<' c·on .... tit11C'11t.., p1·('..,c•nL Thus it.., pffc·<..:t in prolong:ing thr life of thP soil is 
r"dn<·Pd to a n1i11in111111. \Yh<•n proppr]> .... torrcl and appli<'<l, ho,veYl'l'. th<' 1nan-
111·r 1na) l't•t11r11 to th(' soil 7:i to ..:;o p<'l'<'<'llt of th<> plant footl ren10,·r<l liy thn 
<·rnps !!ro,, 11. Proper· pt·<•e;111tio11.., ..,J,oulcl hf' tak<'n on <'Y<'r., farn1 to prote<·t nu111-

11rP fro111 loss. It uu1~ be ston•<l in a c·oV('rt'cl yard or pit or in son,<' othPr llUlll­

ll<'l' '\o dPfi11it1· 111Ptho1l of ,torin~ c·an hp rt•c·on1nH•111l<'d fol' all <·01Hlition .... , hut 
a1Jy 1n<·thod n1a.v he' c·cH1 .... 1<l<'rPcl ..,atist'a<·to1·) "hi<·h kerps tb1' 111c111n1·p 1uo1..,t and 
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co111paet and protected fron1 thr "·eather. TlH' Yalnc of nulnure in in<'reasing 
l'rop production h, ~o great, as ha-- bt1rn indi<·atE'l1 in thr fit>ld exprrin1ents 1·e­
ferr~1l to and in p1·aetic·al tl~sts on 1uany fa1·1n:-:, that 1ht> diffil·nlt.,· inYnl,Pd in 
the proper storing and the s1nall r~pt>nse llCl'Cssita I Pd arl' \\·ell "ort h ,vhile. 

The aYeragl~ applie:-1 t ion of 1nanurl' a1nounts to about 8 to 10 to11.., per al'l'C' 
once in a fonr-year rotation. 1'his an1onnt 111ay he inl•J·Pa,rd "·ith profit in son1c 
eases, bnt in general it i:-, not adYisablr to Hpply 111orP than 16 to 20 tons prr ac·rt> 
for ordinary farn1 crops. On the aYerage farn1, in fact, the production of man­
nr,· is insnfl'ieir•nt to per1nit of any PXt'l''-siY<' applications of thl' n1ale1·ial, pro­
Yided thr a1nonnt prollnerd is dislributrtl uniforn1l.,· O\'('l' thr far1n. :\Ian111·p 
alone cannot be considerell, therefore, to ke<>p up the fe1·tility of the soil, but 

it goe a long " ·ay to\\·ard doing so. 
In gardening or truck farn1in~, ,vhei·t- it i-.; net•rs~ar~· to fo1·1·<' a <;,oil to a high 

produc1 iYity, Yt-ry n1ul'h larger a111ounts of nu1nnrr nuty be used. to aclYantag-t-. 
In , nc:h cases, of l'OUl'">(', it ht-con1<-' a 1nattt>r of the pnrc·hast> of nun1urr locally 

or £1·0111 cities. 
On the grain farn1 tht>re is a YC'r~· sn1all prodn1·tion of 111cu1urp a1H1 hPnce in 

this ra. e :-.on1e other 1n<_>ans 1n1u,t b1~ r1•sort1~d to to ... upply tht> 01·g-anil' 1nat1<>r. 
Green 1uannri11g is the pral·tice \\ hic·h should be P111ployt•d in snc·h instance's. On 
the liYc>stoc:k far111, also, g1·een n1annring is nt>rdl•<l in n1c111y c·as1's to supp1en1eut 
the farm manure. ]..,rgnn1es or non-legnn1cs 111a~· he ns<•<l as g-rr<'ll 111auurcs, hut 
the fo1·1ner crops are eon-.;iderecl prpferahlr, inas111uch as ,Yhen \\·c·ll i11oc:nlnte<l 
they haYe thC' ability of taking nitrog<>n l'nHn the at1nosphrr,· an<l thn~ of in­

Crf'asing the a1nount of this l'Onstitu<•nt in 1hP soil. ~.,ron1 the sta11dpoint of 
maintaining the nitrogt>n supply in tlH' soil, tht> use of l(,gn1U<''- as grPP11 n1an­
ures is thereforp essential. In son1<' eases non-le~un1rs n1ay be n:--rc1 to ,H1Yant 
age. if the addition of 01·ga11i<' 111att<•r is of pri1nar) in1po1·tan(•p an<l th<' nitrog{ln 
snpply is src·onda1·y. :\Iany 1egun1rs arc aYailahJt, for nse as gT<'('ll n1an11r<>s a11,l 
they 111ay b<.> gro\Yll un<lrr a "•jtlc> range of conditions. It il-i therefore po:-.sible 
to (•hoos<' one ,Yhieh ,\·ill fit in "·ith ahnost an)· rotation. In se\eral inshtll<'e8 
in the fiel<l rxperin1rnts, thr h<•nc•fi<'ial t>ffc~ts of turning under tlH' R<'ro1Hl c•rop 
of (•lovrr on the <•rop rPsidnr plot" is Y<'l'Y clefinitP]y sho\\·n by c·on':>idrrable in­
creaRes in the succeeding erop. 1'his practi('t' 111ay be eonsil1Cr<•d, as a par1ial sub­
stitute for green manuring. Thr e]oYer serd 1nay br 1·e1n0Yed "·ithont a s0rious 
reduction in its value as a grren n1a11nrc <'rop. ll may also b<-' a p1·ofitahlP prar­
ti<·P n11d€'r '>On1r c•n1Hlition-., to sPl•d a lPg11n1<> in th<' <•orn at th<' last 1•nlti\·ation 
and thrreb)· JH'OYicle for th<' intro<llll'tion of nitrogp11 a111l organi<· 1natte1· in the 
soil. It may he ~aicl that in g<'ll<'ral grr<•n 1nan11ri11g- nut)· prov<' a valnahlP farn1 
practice in }Irnry c·onn1y, ln1t it shonl<l not hr follo,,·c>tl eat·e)ps,d., no1· hli1Hll~·. 
for it nu-t~· prOYC' qnit<' 11nd1•-..irahlP llll<h•r i1nproppr <'Onditions. Sugg-l•-.,1 ions in 
cases of special soil conditions ,,ill bP ~i,pn hy thP Roils 8l'l•tion 11po11 r<'qurst. 

There is a 1hircl nH'ans h~· ,,·hic·h organic n1attPr 1na~· hr applit>d to thr soil and 
that is hy thP proper ntilizat ion of <'l'O}) 1·rsich1<·:--. s111·h ns ~trH\\ nnd sto\'<•r. 'l'h<> 
Yalnr· of thesC' materialR is Yer~· apt to bP ovp1·look<•d ancl th<'.,. ar<> oft(•11 h11rtH'd 

or otbPr\\ isr cl<>:--iroyrd inst<>a<1 of b<.>ing rrtnr1H'<l to the> soil. 011 the liYcstock 
farrn 11H•~· 111,1~· h<• utilizPcl for fc•<><l or lH'dding- an<1 1·rturnrcl to tiH• soil 1nix<'tl 
,,·ith thP 111a11ur1•. Th" grc•at0••it l'fft•c·t 1'1·0111 thc•ir nsc• is prohnhl~- s<'<'lll'<'d hr thi:--
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method of application because of the stimulation of the decomposition of the 
materials. In grain farming they may be applied directly, or they may be stored 
and allowed to decompose partially, but in either case they should all be r eturned 
to the soil, as it is particularly important in grain farming that the crop r esidues 
be used to keep up the organic matter supply. Crop residues also have some ef­
fect on the life of the soil because of the plant food which they contain, but their 
chief value lies in the organic matter which they supply. By the proper use of 
all r esidues, the careful storing and application of all manure produced and the 
utilization of leguminous cr ops as green manures, it will be possible to keep the 
soils of Henry county in a high state of fertility and in many cases at the pre­
sent time the addition of these materials ,vill bring about large increases in crop 
production. 

THE USE OF COMMERCIAL FERTILIZERS 

The analyses of the soils of Henry count~· sho,ved that the pho. phorus supply 
\\·as not high and in sever al cases it was rather low. I t "·ould ~rein, therPforc, 
quite probable that phosphorus fertilizers 1night prove of -value in many cases. 
Even if they do not prove profitable at presrnt, the analyses indic·ate that th" 
materials ,vill be needed in the near future as the phosphorus supply gradually 
decreases. The greenhouse experiments indicated the possibility of the benefi­
cial effects from the use of rock phosphate or acid phosphate on clover, on three 
soil types. The field tests on four of the main types also gave indications of con­
siderable influences f rom these materials on general farm crops. The r elative 
effects of the rock phosphate and the acid phosphate "·ere some,Yhat different 
in the different experiments and hence it is ilnpossible to dra,v definite conclu­
sions regarding these t"·o materials. It see1ns eYident, ho,vever, that acid phos­
phate may be n1ore valuable for some crops on sonic soili:-, ,vhile rock phosphate 
"'ill prove n1orc valuable for other crops or for the san1e crops nncler different 
soil conditions. Farmers are urged to test these materials on their own farms 
and determine " ·hich should be usecl for their particular conditions. 

In determining thr rrlatiYe value of these material!-, it is essential that the 
cost be considerrd. Acid phosphate is much 1nore expensive than rock; hence it 
must bring about a considerably larger effect than rock if it is to prove more 
profitahll'. 1\ny far1ner n1ay test thrse 1natrrials by si111ple experi1nents and de­
te1mine b~· 111easnre1ncnt of the actual crop increaseR the profit f1·0111 their use. 

The general conclusion regarding the use of phosphorns fertilizers at the 
prrf>ent ti1nr in ll<'nry county n1ay be snn11narized in the statr1nr11t that there i~ 
every indication that the soils of the county "·ill respond profitably to phos­
phorus fertilization. 

The soils of IIenr~· county are not strikingly deficient in nitrogen, but the 
amount of this const ituent present is not hii:rh except in one or t,vo instances. 
It is evident, therefore, that any syste1n of pern1anent fertility n1nst consider 
the need of adding nitrogen to the soil. Crop residues and far1n n1anurr supply 
nitrogen and they aid materially in keeping up the content of this constituent in 
the soil. , ·~tell inoculated legun1es ,YlH•n used ac; green manures often prove a 
satisfactor~ n1cans of incl'eac;ing th<' ni1 rog<'n in the soil. Snch materials haYe 
a double effect, in that they also snpplr organic n1atter. Commercial nitrogen-
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Fig. 9. Applying raw rock phosphate 

ous fertilizer s cannot, therefore, be recommended at the present ti1ne as econom­
ical. In small amounts, as top dressings, they may prove of value by stimulat­
ing the early growth of some crops but in general, if used at all, they should 
be con~idered a supplen1entary to leguminous green manures. Tests of such 
materials should al\\·ays be carried out on a small scale before any large applica­
tions are made, in order that definite information my be available regarding the 
value of the materials. 

Analyses* of 1nan)· of the soils of the state have sho,vn a large supply of potas­
sium and it is hardly likely that potassium fer tilizers would prove profitable 
on any of the soils in 1-Ienry county. I f the soil is kept iu the best physieal con­
dition and ,vell supplied ,vith organic matter, there should be a sufficient pro­
duction of available potassium to keep crops supplied. I n other ,vords, if the 
soil is prepared and kept in condition for the best cir op gr owth, th er e should be 
no deficiency of available potassium. P otassium fertilizers n1ight be used prof . 
itably in small amounts as top dressings and they might also prove highly valua­
ble in trucking or market gardening. I n growing general farm crops, ho,vever , 
it is rather unlikely that they would prove of value. 

'l'he use of complete commercial fertilizers is being tested in th0 fiPl<l <>xper­
imrnts in H enry county and from the results alread.·v secured, ,Yhich a1·e giY('ll 

earlier in this report, it seems evident that phosphorus fertilizers are quite 
as valuable in increasing cr op yields as t he more expensive co1npl<>tt> brands. l f 
nit rogen can be supplied more cheaply by the nse of legu1ninou.., ~rP<'n nuun1res 
an d potassium is unnrcessar)·, the conclusion \\'Ould ce1·tainl_v sreu1 to hl' ,var­
ranted that a phosphor us fertilizer shonld prove 1nore profitable than a com­
plete bl'anll. I◄\1r1nrrs n1a.'· t rst the \'ahH· of complete frrtilizers on their o,vn 
soils at the same time that they test phosphate materials and, if some special 

*Bulletin 150, low& Agricultural E,-periment Station 
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hran<l proYes profitable under special conditions, it 1nay be used "'ithout fear of 
: 11j nry to the soil. Such tests should be made on a small seale. The complete 
hrand tested should be chosen from among tho~e recommended by the fE:'rtilizer 
companies for the particular crop and general soil condition. There is no ob­
jection to the use of complete commercial fertilizers if they ·prove profitable, but 
in interpreting the results care should be taken to determine whether or not they 
are more profitable than the phosphate material~. In deciding upon their use, 
the cost of the t"·o 1naterials should be considered. At the pre ent time it seems 
that phoi:;phorus materials ,vill probably proye profitable for use on the soils 
of IlenrY C'onnty and otht>r 1naterials can not be recommendecl. . ' 

DRAINAGE 

Some of lhe soil types in H enry county are rather poorly drained ancl the in­
~talla t ion of tile is one of the fi 1·st treatn1ent-; ueecled to 1nake the1n prodnctiYe. 
This is particularly true in the ca-.,es of the "o-called gun1bo soils, \\'hich include 
the Grundy silty clay ]oa1u an<l thP \Vahash ,ilty clay loau1. There are also, ho,\­

ever, other type~ in the c-ountr that a1·e occasionally in need of tiling in order to 
perrni I of 1 he rc,111oval of excess 1noistnrc~. 'I'he :.\Iarion !->ilt loan1, the G rnncly si It 
loa1n, the ( 'alhonn silt loa1n and the "\\Taha~h silt loa1n c>ach contain areas ,YherP 
rrop g:ro\\·th is not enti1ely :-.atisfactory, dne to i1nproper n1oistnrr conditions. 

In all of these cases, and Psprl•ia l]y in the gn1nbo soils, thE:' installation of tile 
drains has brought ahont large increasPs in erop yieldi:;. In fact, it is prac-tieally 
i1npossiblr to SC'c·nre anything likr satisl'ac-tory t·rops OH tht>'>e soil~ "·ithonl 
d1·aining-. "\Yhilr the exprnse inYolYed 1nay br consi<lrrahle it is ahrays ,rell 
\Yar:ranted and it always proves profitable. Xo othrr soil treatn1t,nt "·ill proYe 
effectiYe 011 poorly drained lanll and no othe1· trea11ne11t "·ill takr the ph1<'e of 

draina~r. 

THE ROTATION OF CROPS 

The results obtained in n1any rxpC'rin1r11ts ha\'e ~h0\\'11 that the C'Ontinuons 
gro\\·in~ of any one crop rcduees the fertility of the soil ,:ery rapidly; hence, 
it is al\\·a)'i-. a<lYisahlr that so1ne sort of a rotation be pl'acticed on eYery farID:. 
Fnrthermorc>, rxpe1·i1ne11ts and far111 experience haYe <len1onstratrd that rotation 
of c1·ops is ac·tually n101·r vrofitabl<> than a continuous gro\\·ing of any one crop, 
eYen if the latter is a 111onr)· crop. , "arions rotations are in use thruont the state 
a1ul \\'hi IP no special tests of tht>1n haYP bec_>n n1acle in F-Ienry eount), a ehoie(:' of 
our ,rhic♦h ,rill prove satisfactory fro111 a1nong tbosP suggested may readily be 
made. In case those' suggc. ted do uot see111 to snit the con<litions, n1inor 1noclifi­
cat ions 1na) he introllnc<>(l as de-.,i1·cd. ThC' chirf point to hl' oh'-<'l'Yed, howt-,·t:>r, 

in choosing a rotation, is that it shoul<l contain a legn1ne, as \\·ell a those crop. 
\\ hi(•h exp<'ric•11<•f' has ,ho\\ n arr thC' n1ost profitahl<'. I(rrping: thl''-l' points i11 
1nincl, a rotation HHl) he :-.c'l<•(·tr<l \\ hit•h \\·ill fit n10,t any conditions. 

1-FOUR OR FIVE-YEAR ROTATIOX 

First year -Corn. 
Scconcl Y<'Or -Corn. 
Thi rd year -Oats ( with clover or with clo,·er and timothy). 
Fourth y,•ar-Clover (if timothy was seeded with the cloYer th-e preceding year, the ro­

tation may be extended to five years. The last crop will consist principal­
ly of timothy). 
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First year -C'orn. 
Second year -Oats. 
Third year -Clover. 
Pourth year-\Ybeat. 
Fifth year -Alfalfa (The crop may re1nain on the land five years. This field should 

then be used for the four-year rotation outlined above). 

3-THREE-Y•EAR ROTATION 
First 1Jear ~Corn. 
Second year -Oats or wheat ( with clover seeded in the grain). 
Third year -Clover (Only the grain and clover seed should be sold. In grain farming 

most of the crop residues such as corn stover and straw should be plowed 
under. The clover may be clipped and left on the land to be returned to 
the soil.) 

THE PREVENTION OF EROSION 

Erosion is ihe carrying a,Yay of f:..Oil th1·u the free moYement of "'ater 0Yel' the 
~urfaee of the lanc.1. I f all the rain falling on the gronn<l ,Yere abRorbec.1, erosion 
conJd not occur. Hence, it is evident that the a1no1u1t and distribution of l'ain­
fall, the character of the soil, the topography or the '' lay of the land '' and the 
cropping of the soil are the factors ,Yhich determine the occurrence of this injur­
io11s action. 

Slo,vly falling rain 1nay be vel'y largely absorbed by the soil, provided it is 
not already saturated ,Yith ,vater, ,Yhilc the sau1e amount of rain in one Rtorn1 
,vill wash the soil badly. ,Vhen the soil iR thoroly ,ret, the rain falling on it ,vill, 
of course, "'ash over it and muC'h soil 111a~· be carried a,Yay in this n1anner to the 
detriment of the land. 

I,iight, open soils "'hich absorb ,vat<'r readily are not apt to be; subject to ero­
sion, while heavy soils, such as loa1ns, silt loams and clays may suffer much from 
heavy or long-continued rainR. J_;oess soils arc apt to be injured by erosion ,vhen 
the topography is hilly or rough and it is this gl'oup of soils which is affected 
to the greatest extent ju Io"·a. Flat land is, of course, little jnfluf'nced by ero-

. sion. Cultivated fields or bare bluffs ant1 hilli;;ides are especially suited for ero­
sion, ,vhile land in sod is not affected. The character of the croppin@: of the soil 
may, therefore, detern1ine the occurrence of the injurious action. The careless 
management of land is quite gc>neral1)· the can.:;e of erosion in Io,Ya. In the first 
place, the direction of plo,ring shonld be such that ihe clead fnrro,Ys run at right 
angles to the f:..lope, 01·, if thai is i1np1·a<'ticable, the dead fnrro"·s should ht> 
"plo,ved in" or acl'oss in sneh a 1nanner as to hloC"k the1n. Fall plo,ving is to be 
recommencle<l ,rhenever possihlr- cic;; a n1Pans of preventing erosion. Onl)' "·hr11 
the soil is clayey and absorption of "·atrr is Yer)· slo\\' ,vill spring plo\\·ing h<· 
advisable. The organic n1att<>r c·onten1 of soil<.; <.;hould be kept up by thr ad­
dition of far111 manure, green 1nannr<?s autl c·rop resiclues if soil snbject to c>ro ­
sion is to be properly proteete<1. By the ns<' of c;uch n1aterials the ab:--ol'hin~ 
po,vcr of the soil is increased ancl the>· also hind the soil pai-t iclC's l ogeth<'r and 
prevent their ,vaRhing a,,ay as raphU.,· as 1ni~ht other,Yise be the ca~<'- B) a 11 
these treatments the danger of erosion is consider a bl)? reduced and expensive 
methods of control 1nay be rende1·ecl 11nnr<'e:-;sary. 

There are t"·o t)'T)CS of Prosion, sheet "ashing an<1. ~ullying. The fornh'r ma.v 
occur over a rather large area and the snrfaee soil n1ay be rr111oved to such au 
extent that the snbsoil ,vill be Pxposecl and ci-op gro,,·th prc,entt'c1. Sheet ,vash ­
ing often o<'c•nrs so slo,,ly ihat the far111Pr is not a"·arc of the graclual rr1noval 
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of fertility from his soil until it has actually resulted in lower crop yields. 
Gullying i more striking in appearance, but it is le s harmful and it is usually 
more easily controlled. If, however , a rapidly widening gully is allowed to grow 
unchecked, an entire field may soon be made useless for farming purposes. 
Fields may be cut up into several portions and the farming of such tracts is 
co tly and inconvenient. 

Several of the soils in 'H enry county are injured considerably by a destructivd 
action of er osion. The Clinton silt loam in particular is apt to be badly washed 
in some localiti es. Occasionally the Lindley loam, J ackson silt loam and Grundy 
silt loam are badly eroded. It is of intere!-t, therefore, and of considerable im 
portance in the county to consider briefly the causes of ero ion and the methods 
which may be en1ployed to prevent or control "·aqhing. 

The means ,,·hich may be employed t o control or prevent erosion in I o"·a may 
be considerable under five headings as applicable to "dead furrows", to small 
gullies, to large gullies, to bottoms and t o hillside erosion. 

EROSION DUE TO DEAD FURROWS 

Dead fnrro,,s or back furro,Ys, ,rhen running ,vith the slope or at a consid­
erable angle to it, frequently result in the formation of gullies. 

"Plowing In." I t is quite customary to "plow in" the small gullies that re­
sult fro111 these dead ftuTO\\ ~ a11c.l in level a1·eas "here the ~oil i.., tleep. thi~ .. plo\\·­
ing in" process may be effective. I n the more rolling areas, ho,vever , where the 
l--oil is ralher shallo,Y, the gullies for1nell fron1 dead ftu-ro,rs may not be entirely 
filled np by "plo,ring in." Then it is best to supplement the '· plo"·ing in" 
,vith a srries of '' staked in'' da1ns or eal'th dams. 

"Staking In." The method of "st aking in" is better, as it requires less work 
an<l th<'r0 is l<.•ss danger of "ashing ont. Th<.• prol•rss eon,ist-: in driving in l-ev 
era! series of stakes across the gully and up the entire hillside at intervals of 
f ron1 l 0 to :iO )·a rcls. acc·or11 i ng to th<' slop<.'. The ~takes in each series should 
be plal'l'<l three to four inehe~ apart and the tops of the stakes should extend 
\Yell above the surrounding land. It is then usually advisable to w·eave some 
brush about the stakes, allo"·ing the tops of the brush to point up-stream. Ad­
ditional brush n1ay also be placed above the stake , with the tops pointing up­
stream, pern1itting the ,vater to filter thru, hut holding the fine soil. 

Earth Dains. Earth dan1s consist of mound!- of soil placed at interval along 
the slope. They are made somewhat higher than the i:.urrounding land and act 
in 1nnch the sa1ne "·a, as the stakes used in the "~taking in·• operation. There 

• 
are some objections to the u!-e of earth dan1s, but in many cases they 1nay be 
quit<' eff<'r1i,c in pr<'venting e1·0..,ion in <l<"ad f11rro\\·s. 

S:\IALL GULLIES 

Gullies l'esult from the cnlarge1nent of surface drainagr"·ay~ and thl') 1nay oc­
cur in cultivated lancl , on steep hillsides, in grass or other vegetation, in bot­
tomlancls, or at any placf' "·hrrc ,vater rnns oYer the snrf ace of the land. Small 
gnllie~ 111ay b<' fillc<l in a n,nuher of ways, but it is not practicable to fill then1 
by clumping soil into then1; that takes u1uch " 'ork and is not lasting. 

"Staking In." The simplest method of controlling small or moderate sized 
gulli€'~ and the one that gives the n1ost general satiRfaction is the "staking in" 
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operation recom1nended for the control of deac1 furro,v gullies. 'l'he stakes 
should vary in size "·ith the size of the gully, as should also the size aud quantity 
of brush ,Yoven about the stakes. A modification of the system of "staking in'' 
,•;hich has been used \\'1th succc s in one case consists in using the brush without 
stakes. The brush is cut so that a heavy branch pointing do"'n,vard is left near 
the top. This heavy b1·anch is caught bet,veen a fork on the lo"·er part of the 
brush pile, or hooked over one of the main stems and driven ,vell into the 
ground. Enough brush i placed in this manner to extend entirely across the 
gully with the tops pointed do,Yn tream instead of up stream, ,vhich keeps it 
from being ,va bed a,vay readily by the action of a large volume of ,vater. A 
series of these brush piles 111ay be installed up the course of the gully and with 
the regular i-epair of ,vashouts or undercuttings, may prove very effective. 

The Straw Dam. A simple method of preventing erosion in small gullies is to 
fill them ,vith stra\\'. This n1ay be <lone at thre hing time "'ith s01ne saving of 
time and labor. The stra\\' is usually piled near the lower part oE the gully, but 
if the gully i rather long or branching, it should be placed near the middle or 
belo,v the junction of the branches, or more than one dam should be used. The 
pile should be made so large that it ,vill not wash out readily ,vhen it gets smaller 
thru decomposition and settling. One great objection to the use of straw is the 
loss of it as feed, as a bedding material and as a fertilizer. Yet its use may be 
warranted on large farms \Yhich are operated on an extensive scale, because o.f 
the saving in tin1e, labor and inspection. 

The E arth Darn. The use of an earth dam or mound of earth across a gully 
may be a satisfactory method of controlling erosion under some conditions. It 
will prove neither efficient nor permanent, ho,vever, unless the soi l above the 
dam is sufficiently open and porous to allo"' of a rather rapid removal of water 
by drainage thru the soil. Other,,ise large an1ounts of \\'ater may accumulate 
above the dam and ,vash it out. In general it may be said that ,vhen not pro­
vided "·ith a suitable outlet under the ua1u for surplus "·ater, the earth darn 
cannot be recommended. ,,'hen such an outlet is provided, the clan1 is called a 
''Christopher'' or '' Dickey'' dam. 

The Christopher or Dickey Dani. This modification of the earth dam con-
sists merely in laying a line of tile do\\'n the gully and beneath the dam, an el­
bo,v, or a "T" being inserted in the tile just above the dam. This "T ", called 
the surface inlet, usually extends t\\'0 or three feet aboYe the bottom of the gully. 
A large ized tile should be used in order to provide for flood '\vaters and the 
dam should be provided ,vith a cement or board spil1'vay or runoff to prevent 
any cutting back by the water flo,ving from the tile. The earth c1am should be 
made some\\·hat higher and ,vider than the gully and higher in the center than 
at the sides to reduce the danger of \\'ashing. I t is advisable to gro"· so1ne crop 
upon it, such as sorghum, or even oats or rye, and later seed it to grass. Consid­
ering the cof-t, maintenance, permanence and efficiency, the Christopher or 
Dickey dam, especially ,vhen arranged in a series of t,vo or more, may he re­
garded as the best mE>thoc1 of filling ditches and gullies and as especially adapted 
to large gullies. 

The Stone or R ubble DanL Where stones abound, they are frequently used in 
constructing- dam~ for the C'Ontrol of erol>ion. '\\Tith propt>1· care in making f-uch 



' 

3S SOIL SURVEY OF 10\\.A 

dauis. th<· 11•,11lts in ,1nall g-ulli<-s 111a.,· h<- Yl'l'.' ,ali,fa1·tory, p-,p1•1·ially \\'h1•11 tile 
openings hH\I' lw1·n p1·0YidPd in th" cla111 at ,arious h<'ight,. ThP effi<·i<•tH:y of 
thL· -;ton<> dan1 dl'JH'IH.ls 1·athe1· dt•finitelr 11po11 the 1nethod of construction. If 
it is lai, 1 up too loost>I.", it, 1•fl'i1•i1•1H·.v is rt'du1·Pd and it 1na.,· ht> \\t1,ht>1l ont. ~ut·lt 
dani.... 1·an IH• nst'cl 011l.v, 1•1 .' i11fr1·qtH·11tl.v ill lo\\·a. 

'l'lte Ilubbish f)a111. Th<· u..,r of 1·uhhi-,h in eontrolling ero::-iou is a 1:uethou 
::--01netnnP-, l'ollo,,,,cl a11d a grPat varit>ty of 11u1tl·rial-, rnay be e1uplo.' eLl. The re­
~nlt, ,lre in the 1nain rather nn,atisfaC'to1·y anu it is a ver.'· unsightly methoLL 
I,ittl<> eff<><'t in prcvrnting t•rosiou rc•-,nlts fron1 the, 1·arel<'-,s use of rubbish even 
if a c...nffici\.'ut an101111t is ust•d to fill tlH' 1·ut. The 1·ubhish <lain 1naY he u. ed . • 

ho\\ 1•v1•1·. \\'h<'n 1·01uhin1•cl "·ith 1ht> l)i1·k<'.' ,ystt'lll, just a.., tht• earth tla1n or ~tone 
clan1, provi<lP<l it i-; rnaclc ,uffi,·ic•ntl., <·<nnpa<'t to retain "ecli1nrnt autl to "ith­
stancl th<' "a-,hiu~ pffc•C't of tht> \\·H1<>1·. 

The 1roi·cn lrire Da111. rfh<' use of ,Yoven ,Yirt>, e">pt>cially in connection 
"ith hru-,h or rnhbish. has so1neti111I:'.., proYetl -..atisfaetory for prc,,·entiug t•ro,iou 
in -,,nall g-nlli.,-,. The "·o,•pn \\·ir1' takP.., the plac(• of tlH· stak<..>s, the pL·inciple of 
eon st ruction hriui othP r"· isc t hl• ..,a 1ue a-, in the ··.'la king in .. s~ stein. It eau 
only be recommeutl<>tl for shallo\\·, flat ditches an<l in general other method 
a1·c• ~on11•,Yhat prrf<>t'able. 

~ od. trips. ThP n. e of na1-ro"· strips of :-;ocl along natural surface drainage-
,ray, nut~ oft<•n pre,·t'llt thP-;e <·lu-1n1u•l, fro1n \\·a..,hing into g-nllit•s, as the sod 
Pl'Y<'s 10 hold thr '>Oil in place. The a1nount of lantl lost from culti,·ation in 

this \\·ay is rplati,t>l., ',!llall cl'> the :-.trip~ are u:-.ually only a l'OU or t,Yo in ,viuth. 
J1h1t>gra-;s is the• h<"'-t l'J·op to ni-;e for 1ht- :-;ocl, but timothy, red top. <.'lOYer or al­
falfa n1a~· c...erYt> quite as \\'Cll ancl for quick results sorghum n1ay b<' en1ploy<>t1 
if it i'> planted thickly. This n1ethotl of controlling ero ion is in common u e in 
certain a1·eas and it 1night be employrd to advantage in 1nan.'· othrr t·ase,. 

The Concrete Dani. One of the most effective mean of controllin~ ero ion 
is by th<• <•oncretr tla1n, p1·ovi1lecl th<• I)ickey system is usetl in connection \\·ith 
it. They are, ho"·eve1·, rather expensive. 'I'ht•n too. they may overturn if not 
properly designed and the service· of an expert engineer are requirecL to insure a 
correct design. O"·ing to their high cost a1ul the difficulty involved in se­
c·nring a cor1·ect clc•sign anll const1·uction, ·ueh cla1ns cannot be consiclrretl as 
adapted to grneral use on thr farm. 

Drainage. The ready removal of excess "'ater may be accompli hed by a 
systern of tile drainage proper!.' inl-ltalled. Thi re1noval of " 'a ter to the tlepth 
of the tile increases the "·ater absorbing- po\\·er of the soil and thus decreai-es 
the tendency to\\·arcl ero ion. Cateh "·ells properly located over the ur face 
ancl eonsisting of depressions or hole. filled ,vith coar. e gravel ancl connectetl 
" 'ith the tilr, help to ca teh an<l t•a1-ry a\\·ay the exerss "·ater. Tn so111e plael'~ 
tiling alone n1ay be sufficient to control erosion, but generall~· other mean. are 
also reqnirecl. 

LARGE GULLIES 

'fhr 1>rosion in large gnllie, whic·h arp oflrn eallecl 1·aYHH'.s 111ay 1n general be 
controllrcl by the .san1e 1nethods a~ in the ca. r of s1nall gullies. The Christo­
pht>r <lain, alrl'a<ly de~Cl'ibr<l, niay also srrv{:' in 1 he <>ase of large gullies. The 
preeanlion~ to h<> ohsrrv<>d in th<' n.sr of this n1t'lho1l of <'Ontrol haYe alreadr 
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been describecl aud e1npha~is need, only be placed here upon the importance of 
carrying the tile some dil,,tancP do"·u the gully to protcl't it fi-01u \\'a!-.hing. 'l'hc 
Dickey da1n i the onl:· 111ethod that c:an be reton11nl'tHlecl for controlliug anu 
filling large gullies and it seen1s to be giYing Yer_\· satisfactory results at the 

pre ent time. 
BOTTO:\ILANDS 

Ero~ion frequently occn1·s in hotton1]ands and cspeciall.' \Yherc ~nch lo,Y 
lying- area~ a1·e crol- eel b:· s,uall strea1ns, tlfe land 111a_\· be very baclly cnt up 
and rendered almo t entirely valucle . for fa1·ming purposes. 

Straightening and Tili11g. The straightening of the larger treams in bot-
tomlancl area may be accompli~hed iu any comn1unity and "·hile the cost i. con­
siderable, Jarge areas- of land n1a-'· thus be 1·eclaimed. In the case of small 
strean1s-, tiling ma_\· be the only n1cthod necessary for reclaiining uselrss bottom­
land ancl it often proves Yer_\· efficient. 

Trees. Ero ion is sometimes controlle<l by rows of such treeR as willo,vs, 
,Yhich extc>nd up the drainage thannels. "\-Y'hi lr thc> 1nethod has so1ne good feat­
ure , it is not generally desirable. The l'O\\' of trees often extends much further 
into cultivated areas than i. necessary and tillage operations are interfered 
,Yith. Furthermore thP tree 1nay :-rrions1y injure the crops in their i1n1nediate 
vicinity becausP of their shade and because of the ,Yater ,vhich they remove f rom 
the soil. In general it may be said that in paRture~, bottomlancls and gulches 
the presence of tree may be effective in contr olling erosion, but a ro,Y of trees 
aero cultivated land or even exteuL1iug ont into it, cannot be recommended. 

HILLSIDE EROSION 

H illside ero ion may be con trolled by certain methods of soil t reatment ,vhich 
are of Yalue, not only in preventing the injurious \\'ashing of soi l but in aiding 
materially in securing. atisfactory crop grov:th. 

Fig. 10. Se rious erosion in Clinton silt loam 
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Use of Organic Matter. Organic matter or humus is the most effective 
means of increasing the absorbing po"'er of the soil and, hence, proves very ef­
fective in preventing erosion. Farm manure may be used for this purpose, or 
green manures may be employed if farm manur e is not available in sufficient 
amounts. Crop residues such as straw, corn stalks, etc., may also be turned 
under to increase the organic matter content. In general it may be said that all 
means " 'hich may be employed to increase the organic matter content of soils 
"'ill have an important influence in preventing erosion. 

Growing of Crops. The growing of crops, such as alfalfa, that remain on the 
land continuously for a period of t,vo years or more, is often advisable on steep 
hillside~. Al$ike clover, s,reet clover, timothy and red top are also desirable for 
use in such locat ions. The r oot system of such crops as these holds the soil to­
gether and the "·ashing action of rainfall is reduced to a marked extent. 

Contour Discing. Discing around a hill instead of up and down the slope 
or at an angle to it, is frequently very effective in preventing eroRion. This 
practice is called "contour discing" and has proven quite satisfactory in many 
cases in Io,va. Contour discing is practiced to advantage on stalk ground in 
the spring, preparatory to seeding srnall grain, and also on fal1 plo"·ed ]and 
that is to be planted to corn. I t is advisable in contour di::.cing to do the turning 
row along the fence, up the ~lope, first, as the ho1'ses and dis1~ when turning 
\\' ill pack and cover the center mark of the disc, thus leaving no depression to 
form a " 'ater channel. 

Deep Plowing. Deep plowing incr eases the absorptive po,ver of the soil and 
hence decreases erosion. I t is especia1ly advantageous if it is done in the fall, as 
the soil is then put in condition to absorb and hold the largest possible amount 
of the late fall and early spring rains. I t is not advisable, ho"~ever, to change 
from shallo,v plowing to deep plowing at a single operation, as too much subsoil 
may be mixed ,vi1h the surface soil and the productive po,Yer of the ~oil will 
be reduced. A gradual deepening of the surface soil by incrt>asing the depth 
of plo,ving " 'ill be of value both in increasing the feeding zone of plant roots and 
in making the soil more ab5-orptive and, therefore, less subject to er osion. 

INDIVIDUAL SOIL TYPES IN HENRY COUNTY* 
LOESS SOILS 

There are seven loess soils in H enry county and these, together ,Yith the brok­
en phase of the Clinton silt loam, make up eight loess soil ar eas in the county. 
'l'hese soils are classif ied in the Grundy, Clinton, 1\Iar ion, Lindley, Knox and 
P utnam series. 

GRUNDY S ILT LOAl\1 (64) 

The Grundy silt loam is by far the larg-e~t individual ~oil type in the county. 
I t covers an area of 107,584 acres, or 39. ! percent of the total area. I t occurs in 
all parts of the county, covering many extensive individual a reas. Thr uont the 
entire northeast portion of the county it is the chief ~oi I type, being asc;ociateJ 
in that section '"ith the more Jevcl to depressed Grundy silty clay loam. 

The ~urface soil is a dark bro"·n to nearly black heavy silt loam 10 to 15 

• The descriptions of the individual soil types given in the Bureau of Soils report have been rather 
closely followed in this section of the report. 
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inche in depth. It gea<lei-. ~raclnally into a friahl<'. heayy silt loa1n or ,ilty cla,· 
loam, bro"·n to dark bro\\·n in color and freqn<>ntly possessing faint 1nottlings of 
bro"·n and . uggestions of a gray coloration. In tht> sonthPrn part of the county, 
the type generally contains this g1 ay la~ er, ,Yhilc in the north<'rn part it i:-. 
found only infrequent!~·. At 11. to 20 inchC's this inter1nediate layer change-. 
abruptly into a gra~ silt~ cla~· n1ottled ,rith ye11o", yello,Yish-bro,Yn or rnsty 
bro\\·n. ,,~ith increasing depths the <'Olor becon1es lighter, " ·hile i.he i<'xtnre bc­
con1e · more co111pact. hard and i1npervions. The subl--oil i~ fr<'qnentl~ bO tongh 
that it is knol,n locally as hartlpan. In genC'ral, ho\\·eye1·, the ~oil 1nay be readily 
cnltiYated and little llifficnlty is experi<'nt·ed fro111 the ilnperYiou. ness of the 
subsoil. 

In topography this t~ pe is nncln la ting to gpntly rolling antl in the 111or<' i-olliug 
areas some erosion has occurred. Drainage i:-. u~nally "·ell established, but iu 
s01ne in~tances tiling is nece..,....,ary. rI'his is partienla1·ly true in the area'i "·here 
the subsoil is extremely in1perYions. 1">001· drainage is 1nore connnon in th<~ ~onth­
ern part of the county and tiling- il-- 1norc· gent>rall~· needell there than is the ca:-;e 

on the type in the northrrn part. 
The Grnndy silt loa1n is praeti<·ally all under c·ultiYatiou. It has bePn esti­

matecl that only about 5 percent of thC' type is not cnltiYatetl. 1'he lari:r<>r por­
tion of the land in this type is de, oted to corn, the re1nainder being largely in 
oats, c-loYer and timothy. Corn ) i0lcls on i.hr aYerag-P -1:5 io 60 hn~hels prr ac-re 
and in fayorable ~easons 111ay go son1ew·hat hi~hPr. Oats yirld :~;'i to 40 bushels 
per acre ancl the rrop i-., :-;ecoud in i1nportnn<:e to rorn. "\\Theat jc; not gro\\·11 <'X­
tensiYely. but yielch; of 20 to ::l0 bnsh<'ls per acr(> are sel'nrcd. f'lo, rr and 1 iinothy 
n1ixr<l <·onstitutr th<' l'hit•f hay <·rop g1·0"·11 on thii-. soil. Nonie alsikP eloYer, 
1nill<>t a11<1 sor~hn111 arP ali-.o gT0"·11. JJi1t lP alfalfa 1-, gro\\n, hut "·ith a <·lrarer 
kno,,·ledge of i1npr0Yed 111etho,ls of preparing for this erop, the ar•1·<>ag1• ,vill nn­
donbiedly he increasrll. A lit tlE' barley ancl rye are al~o procln('E'<l. hut the:· arc> 
of 111inor i1nportance. 

The Grundy silt loa111 i:-. a vt>t·~ prodnct ive type, but the <'!'Op :·ieh1s 011 it 111ay 
be inc1.·easecl thru prope1· 1n<'thocls of treat111ent. ,,Thilc it is not particularly lo"· 
in or~anic matter, applications of fa1·n1 111annre 1n·ove dishnrtl~· profitable. The 
soil is slightly acid in rraC'tion and for the brst gro"·th of (•rops. particn]arl:· of 
leg11111rs. snrh as clovPr and alfalfa, li111r shonl<1 b<' appliecl. This 111ate1:ial may 
bring about di),;iinct gains in crop )·iclcls. ThP soil is not ve1·y " ·ell snpp]iE>cl ,Yith 
pho..,phorns and tlH· fip],1 tl'-.t-., inc1ieat<• that nppli1·ation:-: of roC'k phosphatr or 
acid pho<;phatc ma:· prove profitabl<'. EYen if the~r 1naterials arr not of value 
at lh<' p1·r..,Pllt tin11·. t h1·y "ill <·<>rtainlr h<> n<>edr<l in thr n<'ar fntnre. In some 
areas the type is in ne<>d of <lraina~e to ren10Ye the ex<·essive 1nois1 nre ,vhich 
oftC'n acc·n11111lat<>s ancl in othrr src·tions thrrp ha~ heru <'Onsidrrablc "ashing. In 
thr,;.;<' plarrc; son10 mrtho11 of pr<',·rnting <>rosion shonl(1 h<> prarti<•<-'11. 

CLINTON SILT LOAI\I (80) 

rfh<' ('linton silt loa1n i-; ihP ..... rrontl largest <.;oil type in II<>111·y connt)·. I t COYers 
66,560 ac-,·e-. and, ioge1hrr " 'ith th<-' hroken phas<', ,vhich is rather sn1all in aere­
a~e, 1nakrs up 26.!'l pr1·c·ent of th<' total arPa of the rount)·. It orrnrs in narro,Y, 
irr<>gnlar area~ on <'aC"h si<1P of the> Skunk riv<'r Yaller, ,·a1·ying in these locations 
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from one to two miles in width. It is found in narrow strips along each side of 
Big Cedar and Little Cedar creeks. Small areas also occur along many of the 
larger drainageways. 

The surface soil is a light brown to grayish-brown silt loam. This extends 
to a depth of 8 to 12 inches, at which point it grades into a layer of yello,vi h­
brown or yel10'1Yish-gray silty clay mottled with yellowish-brow·u. This inter­
mediate layer is usually 4 to 8 inches in depth and changes abruptly into a yel­
lowish-gray silty clay mottled ,vith yello"'i h-bro,vn and rusty brown. This sub­
soil is very plastic when ,vet and compact and hard when dry. 

In topography the Clinton silt loam is rolling to steeply rolling or hilly. 1\1:uch 
of the area in this type has been badly washed and there are many gullies which 
need attention. Care must be taken in handling this type to prevent a serious 
washing away of the surface soil. In many cases special methods of reclamation 
are needed to make the type properly productive. Drainage is good thruout the 
type. 

Originally this soil ,vas practically all forested with a gro,vth of bur oak, black 
oak, black and shagbark hickory, elm and evergreen. About 25 percent of the 
type is still in forest, but it is gradually being cleared anc1 cultivated. The 
chief crops gro,vn are corn, oats, clover and timothy. Average yields of 30 to 40 
bushels per acre of corn are secured. Oats yield 30 to 35 bushels per acre on the 
average. CloYer and timothy produce 1 ½ to 2 tons per acre under ordinary 
conditions. Alfalfa, Sudan grass and millet are also grow·n in a ::;mall ,vay for 
hay. Potatoes, sorghum and many veietables arc gTO\\ n for home consumption. 
Fruit is grown to a small extent on nearly every farm, apples and pears being 
produced for home use. 

This soil is materially less fertile than the Grundy silt loam. It is low' in 
organic matter, as indicated by its light color. Analyses also show a rather re­
duced amount of organic carbon and nitrogen. Applications of far1n manure 
prove distinctly valuable on this soil, as indicated by the greenhouse and some 
field experiments carried out on the same type. It is acid in reaction and applica­
tions of lime \\'Ould be necessary to permit of the proper gro,vth of clover and oth­
er legumes. I t is lo,v in phosphorus and should 'l'espond to application of phos­
phorus fertilizers. E xperiments thns far secured indicate this to be true. Fur­
ther tests are necessary before definite recommendations can be made regarding 
the kind of phosphorus fertilizer to use. This soil is particularly in need of 
reclan1ation from the frequent gullies and "·ashed areas and in many cases the 
first t reatment necessary to make it more productive is to prevent the washing 
away of the surface soi l. After this is accomplished the next treatment needed 
is the incorporation of org-anic matter. Applications of farm manure are par­
ticularly valuable and \vhen this material is not available, leguminous green man­
ures may be used as a substitute. 

CLINTON SILT LOAl\f (broken phase) (80a) 

'rhis phase of the Clinton silt loam is rather minor in extent covering only 
6,912 acres or 2.6 percent of the total area of the county. ~1:uch of the badly 
eroded portions of the Clinton are included under this phase. It is found in 
narrow strips and small patches alon~ the slopes to the larger treams in t.!le 
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west ern and southern parts of the county. It occurs in association ,vith th~ 
typical Clinton and is very similar to it, except that the surface soil is very much 
shallower . I t is much the same as the Clinton silt loam in color and texture, 
but in many cases there is practically no sur face soil remaining and in some lo­
cali ties, the heavy, compact subsoil is exposed at the surface. In general these 
eroded areas are covered "rith a growth of weeds and grass. 

1\Iost of the type i in timber and is used for pasture. O\ving to the danger 
of washing and gullying "·hen the soil is cultivated, it i8 little used for cropping 
purposes. I ts value is largely determined by the amount of pasture \Yhich it 
provides. 

GRUNDY SILTY CLAY LOA.i\l (115) 

This is the third largest soil type in the county, covering 40,76 acres or 14.a 
percent of the total area of the county. I t is a very extensi,e uplan<l type, oc­
curr ing particularly in a sociation ,vith the Grundy silt loam in the northeai--t 
and southwest parts of the county. The largest development of this type is 
found between Crooked creek and Big creek. Another extensive area occu1·s just 
north and east of Mt. Pleasant. There are also a fe,v small areas scattered thru 
the northeast and south,,·est parts of the county. 

The surface soil of the Grundy silty clay loam is a black silty clay loam 6 to 
8 inches in depth. I t grades into a pitch black, plastic, tenacious silty clay. ...t\t 
a depth varying from 18 to 24 inches, there is a change to a blue or yello,vish­
gray silty clay mottled ,vith yellow, yellowish-brown and rusty bro,vn. 

This soil is locally kno,vn as "gumbo'', because of the difficulty ,vhich it fre­
quently causes in farming operations. The term ''gumbo'' is not a recognized 
name for a pa1·ticular class of soils, according to any accepted cheme of soil class­
ification. It is a popular name for a g1·onp of soils ,vhich possess characteristics 
well known and dreaded by farmers. I t is very different from the gumbo re­
ferred to in geological reports, which includes almost impervious gray or yellow 
clay subsurface soils. The soil that I owa farmers call "gumbo" is a heavy, 
"greasy", black clay soil, occurring in flat areas, either river botton1s or level 
uplands. I t is usually inky black and is stickier and bakes more easily than any 
other type of soil in the state. If such soil is plo"'ed ,vhen too ,vet it balls up 
before the plo,v point in such a ,vay that the implement rannot be made to stay 
in the ground. On the other band, if it becomes too dry it ,vill turn up in clods 
which cannot be worked do,vn during the ,vhole season. Where such clods are 
formed, f reezing and thawing is the only process which ,vill restore the loose, 
mealy structure. This soil can, ho,vever, be put into excellent tilth, ,vith a fine, 
mealy appearance, and kept so during the entire season, provided it is not culti-
vated ,vhen too wet. 

The Grundy silty clay loam is an upland gumbo and ,vhile the entire area of 
the type is not typical gumbo, it is all heavy and impervious in th~ snbsoil anrl 
must be carefully handled. I n topography the type is level to flat or depressed. 
The natural drainage is very poor and the first t reatment ,vhich the 1~oil needs 
is the r emoval of the excessive moisture thru proper tiling. 

This soi l is now all under cultivation, corn being the most important crop 
gro,vn. Over three-fourths of the area in thi type is estimated to be devoted 
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to this crop. Average yields of 50 bu he ls per ac1·e are reported, \Yhile, in many 
cases much larger yields than thi may be. ecured. Oats are second in importance 
to corn and yield 35 to 4:0 bushels pe1· acre. Clover and timothy mixed constitute 
the chief hay crop and satisfactory yields of these crops are gro,vn. The type 
is not ,vell adapted for the gTowth of potatoes and similar crops. 

The needs of the Grundy silty clay loam are chiefly for drainage as is true in 
the case of all '' gumbo '' soils. Tile should generally be laid 8 or 10 rods apart 
to_ secure thoro drainage. ,,Then properly tiled out this type is very productive. 
I t is ,vell supplied "·ith organic matter and nit1·ogen as indicated in the analyses. 
It ,yilJ be noted in the greenhouse and field, expe1·iments, how·ever, that even 
in spite of its high content of organic matter, applications of farm manure have 
proven distinctly profitable. In fact, this material bas sho\\'ll up better than 
any of the other treatinents practiced. It may be noted also that "·hile the phos­
phorus . upply i. not extren1ely lo"·· phosphorus ff'rtilizers seem to be of Yalue 
and applications of these materials ,vonld probably prove profitable. They ,vill 
certainly be needed in the near future. This soil i . slightly acid in reaction 
and ,Yill need a small application of lime. The greate t car e must be taken in 
handling it. Fall plo,ving is Yery desirable and the use of clover or some other 
green manure al o improYes the physical condition of the type. In general it 
may be aid that this soil may be made as productive or eyen more productivP. 
than the surronnding upland if it is properly drained, manured and cultivated. 

l\1ARION SILT LOAl\I (67) 

The l\Iarion silt loam is of rather extensiYe occurrence in Henry county, co,·­
ering 13,29-! acrc- or 4.8 percent of the county. It occurs as ociated "·ith th!' 
Clinton silt loan1, chiefly on flat topped hills and narro,v level strips of upland. 
It is al.'o found in areas separating the Clinton and Grundy silt loam . The 
largest developnu>nt of this type is found in Baltimore township, but there a1·e 
many other ~1uall areas scattered t:hrnout the souther'll part of the county. ancl 
a fe"· in the northern part. 

The urface soil is a light gray to ahnost "·hite, flour~· silt ]oa1n, "hich extend-. 
to a depth of -1 to inches. ~\.t that point there occurs a layer of a still lighter­
colored, co1upact. flour-like silt loa1n, sometimes faintly mottled ,Yith rns1.,· 
bro,Yn. This '"hite layer is the characteri. tic featur e of the )Iarion soils. At 
depth · Yarying from 15 to 1 inrhes it changes abrnptly into a bluiRh-g-ray or 
yello,vish-gray silty clay ,vhich is mottled ,vith ~·ellowish-bro,Yn and rust)' bro"'n. 
The subsoil is very imperviou. "'hen "·et. and tenaciou , tough. and hard "·hen 
dry. This type is lo,Y in organic matter and because of its lig-ht color is locall5· 
called cc white ash" or cc chalk" land. 

The 1\Iarion silt loam ,ya originall)· a forested soi], but at the prcsrnt tiine it 
is practically all nncler cultivation and is deYoted to the production of general 
farm crops. Corn is the n1ol-t in1portant, ~·if'lding- 1!5 to -!O buc;;hels per acrr. Oats 
is of secon<lar~· importance, yielding 20 to 30 hnc;hrlc;; per acre. ,,'"heat, barle~·. 
rye. an<l millet are also gro"·n to so1ne rxtent. C'lovrr ancl timoth~· n1ixe<l, C'onsti­
tnte the chief hay crop. 

Thi~ soil is lo,Y in organic C'arhon and nitrogen and is Yc-ry 1nuch in need of 
thr appliration of org-anir n1atter. Thf' grernhouse an<l firl<l cxreriinents hoth 
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showed ver y definite increases in crops by the addition of farm manure. Thi'3 
n1ater ial should undoubtedly be applied in as large amounts as practicable to 
build, the soil up to a higher productivity. I t is acid in reaction and lime should 
be applied as needed. lt is lo,v in phosphorus and the greenhouse and field 
experiments show evidences of considerable value from the application of rock 
phosphate and acid phosphate. The soil is apt to be in need of drainage and 
when this is true, the fir t treatment needed to make it productive is proper 

tiling. 
LINDLEY LOAM (65) 

The Lindley loam is a co1nparatiYely minor type in Henry county covering 
13,056 acres or 4.8 percent of the total area of the county. I t occurs in small 
areas cattered thruout the Clinton silt loam. I t is usually found on slopes 
lying between the bottomlancl and the loess upland. The areas consi t of narr o,v 
strips and they occut mainly along the larger, more or le s steep, slopes. 

The surface soil is a reddish-bro\\·n to light l;ro,v-n si lty loam to loam, extending 
to a depth of to 12 inches. In 0111P places the soil contains considerable silt 
and there ar e included in the type a few areas of silt loam ,vhich ,vere too small 
to map sep ar ately. The subsurface soil is a light bro,vn or reddish-brown, ten­
acious, gritty clay. There is little change until a depth of 2 to 30 inches is 
reached, where the subsoil becomes bro,YniRh-yello"' in color, son1e,vhat mottler1 

,Yith light gray, and the texture is . omewhat lighter. 
In topography the Lindley loam is rough and, occurring as it cloeR ou th,~ 

lopes, it is subject to considerable erosion. Gullies 5 to 15 feet in depth ar~ 
f1·eqnently foun.d and when not checked, may extend for considerable distance 
back into the uplands. In places on the steeper slopes, the surface soil has been 
vet')' largely removed and the heavy texture of the subsoil is frcqne11tl5· ex 

posed. 
1rhis type is not in general cultivation, owing to its topographic posii.ion, ancl 

is generally used for pasture. On the steeper slopes there is frequently a growth 
of oak, hickory and elm. On the 1nore gentle slopes, general far111 crops are som~­
times p:ro,Yn satisfaciorily. Corn in such places ~·ields 20 to 40 bushels and oats 
20 to 35 bushels per acre. Clover and blue-grass also do \Yell. 

The chief need of the Lindley loam, ,vhether it is ust><l for pasture or for crop­
ping- purposes, is the prevention of erosion. Wherever gullies are formed, s0111•· 
one of the 1nethods 1nentioned earlier in this report should be adopted to check 
their gro,vth and to fill them. The steep slopes should probab1~· he kept in per­
manent pasture in or,ler to prevent the formation of gullies. In the cultivated 
areas the soil should receive liberal applications of farm mannre in or<ler to 
build it up in org-aniC' 1natter and nitrogen. I n case farm manu1·r is not avail­
able, g1·een 1nannrin~ i;hould be practicrd. It is also acid and in need of li1ne. 
The pho.:;phorns c·ontrnt is lo,v and applirations of phosphorus fertilizer s are 

desirable, if not ahsolntelr necessary. 
K 10X FINE SAND (33) 

The Knox fine sand i~ a very 111inor type in the county, covering only 1,152 
acres or 0.4 percent of the total area of the county. It is found in small areas 
along the eastern bank of the Skunk ri,,er in ,Jefferson and Trenton townships 
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and along the eastern bank of Big Cedar creek. The surface soil is a light bro\vn, 
loamy fine sand to fine sand, to a depth of 8 to 12 inches. Below this point the 
soil becomes a yellowish-brown fine sand which at 24 inches grades into a 
brownish-yellow sand. 

In topography the Knox fine sand is gently rolling to rolling and the drainage 
is excessive, owing to the loose, open structure. Yields of general farm crops 
on this type are generally low, owing to injury by drought. About 80 percent 
of the type is under cultivation and, except for a few areas northwest of Trenton 
where watermelons and muskmelons are gr own, general farm crops are pro­
duced. 

This soil is extremely low in organic matter, nitrogen and phosphorus. It is 
also subJect to more or less blowing and extensive leaching. I t is very much 
in need, therefore, of large applications of barn yard manure in order to build 
up the organic matter and nitrogen content and to make it more r etentive of 
moisture and less subject to blowing. The use of leguminous green manures 
would, also prove of much value and green manuring should be used, particularly 
in case farm manure is not available in sufficient amounts. The phosphorus 
content is lovv and phosphorus fertilizers should undoubtedly be used in order 
to bring about more satisfactory crop growth. The soil is also acid in reaction 
and Rhould receive an application of lime. 

PUTNAl\1 SILT LOAM: (66) 

The Putnam silt loam is of very minor extent in the county, covering only 
210 acres or 0.1 percent of the total area of the county. It occurs in several very 
small areas along the northern boundary of the county. The ~urface soi l is n 
grayish-bro,vn silt loam, extending to a depth of 8 to 14 inches. From this point 
to a depth of 20 or 22 inches, there is a gray to dark gray silty clay loam. Belo,\> 
thiR layer the Roil changes abruptly to a clay loam or a silty clay, dark brown in 
color, mottled "'ith yellO\Yish-brown, r usty bro"'n and bluish-gray. This soil is 
ver:v much the same as the Marion mapped in this county and a separation is 
made in order to join up ,vith the surveys in adjoining counties. In pr oduction 
it is about the same as the Marion and its needs to make it more productive are 
applicationR of manure, lime, and phosphate fertilizers. 

TERRACE SOILS 

There are three terrace types in the county, classified in the Jackson, Calhoun, 
and Buckner series. The areas covered by these types are all small and the total 
extent of the terrace soils in the county amounts to only 8,704 acres or 3.1 per­
cent of ihe entire area. 

JACKSON SILT LOAI\1 (81) 

The J ackson silt loam is the most extensive terrace type covering 5,056 acres 
or 1.8 percent of the total area of the county. It occurs on low terraces along 
the Skunk river, chiefly south and southwest of Ro1ne, following the course of 
the river to the county line south of Lo"1 ell. The surface soil is a light bro\vn, 
smooth ~nt loam, 8 to 12 inches in depth, passing gradually into a yellowish . 
brown silty clav loam to siltv cla,·. The subsoil is rather compact. In a few ' . ... .._ ... 
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places the surface material approaches a very fine sandy loam or fine sandy 
loam in texture. There are included in this type small areas of a dark colored 
silt loam which might have been separated out as the Bremer silt loam. These 
areas were, however, too small in extent for such a separation to be made. In 
them the soil is a dark gray heavy silt loam 12 to 15 inches ip. depth, grading 
into a very dark gray silty clay, somewhat mottled with rusty brown. At 28 to 
30 inches the subsoil changes to a gray or light gray, with considerable mottling. 
In places the surface soil is almost black. 

The typical areas of this type are rather level in topography and the drainag~ 
is everywhere adequate. In some places there has been some erosion and the 
type has been some\vhat modified by washing. In the dark colored variation 
mentioned above, the topography is also level and, o,ving to the heavier texture 
of the subsoil, the drainage is apt to be deficient. In these areas practically no 
washing has occurred. 

Nearly all of the Jackson silt loam is under cultivation. Corn yields 40 to 50 
bushels per acre and oats 35 to 40 bushels. Hay crops also yield, satisfactorily. 
On the darker colored, heavier areas, the soil is more generally devoted to corn 
and yields of 45 to 60 bushels per acre are secured. Some oats and so1ne hay are 
grown also on these areas and the yields are very much the same as on the typical 
t;Oil. 

The needs of the typical Jackson to make it more productive, are protection 
from washing, the addition of organic matter, either as farm manure or green 
manure, the application of lime to remedy acidity conditions, and probably al.so 
the application of pho~phorus fertilizers. On the heavier areas erosion is not 
of importance, but drainage is quite necessary. The other treatments mentioned 
should all be followed on these darker colored areas to insure better crop pro-

duction. 
CALHOUN SILT LOAM (42) 

The Calhoun silt loam is a minor terrace type covering 2,304 acres or 0.8 per­
cent of the total area of the county. I t occurs chiefly along Little Cedar creek 
and Big Cedar creek. Two areas are found, also, along Crooked creek. The sur­
f ace soil is a brownish-gray to light gray, floury silt loam, extending to a depth 
of 8 to 10 inches. At this point there is found a light gray to almost white silt 
loam, which continues to about 20 inches. There an abrupt change occurs into 
a tenacious, plastic, yello"' ish-gray silty clay, mottled with yellowish-bro\vn and 

rusty brown. 
This type occurs 10 to 15 feet above the bottomlands and it is level in topog-

raphy. Drainage is not well established and frequently tiling would be of value 
l\1ost of the type is under cultivation, corn, oats, and hay being the chief crops 
grown. Corn yields 25 to 40 bushel~ per acre, oats 30 to 40 bushels and clover 

and timothv 1 to 2 tons . • 
This soil is in need particularly of more organic matter and \Vould be bene-

fited, by liberal applications of farm manure or the turning under of leguminous 
green manures. It is acid and in need of lime, and phosphorus fertilizers will 
be needed in the near future if they do not prove of value now. In most cases 
drainage is quite necessary. 



48 SOIL SURVEY OF 1O\\.A 

BUCKNER VERY FINE SANDY LOAM (69) 

This is a minor terrace type, covering 1,344 acres or 0.5 percent of the total 
ar ea of the county. I t occurs on terraces along the kunk river in the western 
part of the county, the largest area being found northwest of Trenton. 

The sur f ace soil to a depth of 12 to 15 inches, is a brown to dark brown, very 
fine, sandy loam. In places the color is almost black. The ubsoil is an open, 
friable and very fine sandy loam, yellowiF-h-br o"'n in color. With this type there 
is included an area of Buckner loam in sections 6 and 7 of J efferson township. 
This ar ea was not separated, owing to its small extent. 

In topography this type is nearly level or only F-lightly undulating, but drain­
age is exces ive and the type is u ually droughty. In some instance there has 
been more or less blo,ving and drifting of the surface soils. 

The Buckner very fine . andy loam is practically all under cultivation and in 
favorable i-eason general far1n crops, as well as truck cr ops, grow "·ell. Corn 
and oats are the chief crop~ gro"·n, but watermelons and strawberries give ex­
cellent yields. This type is very low in organic matter, nitrogen and phosphor­
us, and it i~ parti<'nlarly in need of large applications of farm manure or legu-
111inon~ green n1anures to put it in better condition for crop grow·th. P hosphor­
us fe1iiliz(lrs ,,·onld aL o prove of con1--id(lrable value. 

SW AMP AND BOTTOMLAND SOILS 

There are four s,Yamp antl bottomland t~·pe!') in H enry county belonging in 
the ,, .... abash and Gcuc~ee ·erif>s. TogE>ther thE>~- cover 15.0-:1:0 acr(>S or 5.6 percent 

of the total area of the count~·-

\Y ABASH SILT LOA:\1 I 26) 

Th(> ,,Tahac:;h silt loa1n is the 1nost extensive bottomland type. co\'ering 7,296 

acres or 2.7 p<>rc•pnt of the total arra of the count~·. It occur~ in the bottomlandi­
along- ('rooked <•r(>Pk, I~ig ('l'f(lk, ~knnk 1·i,·e1', and the sn1allt"r strPan1-.., of the 

('0\lllty. 

The surfa<·r -;oil j-.., a 11rarlY blac·k, hcavv, <.,mouth ),.ilt loa1u. extl'1Hling- to a . . 
depth of about 1-, ineh<•s. The underlying 111at<'rial i' a slightl.,· hravier and 
1uor<> C'01npaet silt loa1n, usually so1nc"·hat lighter in color, altho often the eolol· 
of tht> soil <'hangC's very little in the 3-foot section. 

In topograph~· the -..,oil is genera1ly flat and 1101,nally 1hc llt·ainage j..., poo1·. 
ThP straightPning of the . trea111s has ilnproYed the drainage conditions, ho" eYer, 
and "hrn not o\'rrflo,Yed this soil ic:; highly produ<'tive . 

• \hont {i~ p<>rt•ent of the type i~ uncler cultivation and areas are constantl:· 
l,Ping 1•l<'at'P<l a111l hro11ght nncler 1hr plo,Y. ..\long the , 1naller strt>,nu, much 
of the• original ti1nlH•r gro\\-th ren1ain. . This c·onsists of cotton,Yood. " ·illo". (lhu. 
hlac·k "·a lnnt and a ... h. Corn is the C'hief c•1·op gJ.'O\\ n on the c•nltiYat(•cl arPa~ anll 
,·i,,lcl:,.; of :'iO 1o GO hnslu,ls p<'r acre a1'(> secured. In favorable sea,on .... ~-i<•l<ls of 
00 l111shpl.., }H' I' ac•1·11 ha\'P lH'<>n S(l<'Ur(lcl. Oatc:; ~·irlcl :10 to -10 bushels p(lr a1'l'l'. 

Th<' soil is ehi(lfl_, in nerd of bt•tter drainage and protrrtion front OYerflo,v 
10 111ake it 1norr procluc·ti\'C'. ~tnall applications of fanu mannrP 1ni!?'ht also 
pr<"·" of , ahtP i11 so1u1' ins1 a1H•rs. The phosphorn ... suppl_,. i:-- not high ancl phos 
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phorus fertilizer~ ,rill be needed in the near fntnrr. The soil is acid and in 

n eed of lime. 

GENESEE FINE SANDY LOAJ\1 (117> 

Thi is the . econd largest bottomland type in the county coveriug 4,096 acres 

or 1.5 percent of the total area. I t is found chiefly along the banks of the Skunk 
r iver and in the first bottoms of the ,nnaller i--trea1ns. 

The surface oil is a light bro,,n to bro,rn fine sandy loa1n, underlaid at 12 
to 15 inch es by a yel10,Yish-hrow'l1 to rn:-1ty bro" n fine sandy loa1n ,vith light 

gray mottlings in the lo,re1· part. In thr area~ along Big Cedar creek and along: 
Skunk river in the southeaste1·n part of the count.', tht> soil is really a , ery fin<• 

sandy loa1n and \\·oulcl haY<' been 1napped ...,cparat1·l.' r.xeept that the area is 
so small. H er e the 8oil is a bro"·n, very fine ~a111ly loa1n, 15 to 1 inl'ht•s deep, 

underlaid by a lig-hter colore<l material, lighte1· in t1•xtnre. 

In topography the typieal soil i~ flat and snbj <•<·t to frcqnPnt over flo,v, but 
between stageR of hig-h ,vatrr the drainage is a<leqnatt>, o,ving to the sandy 

character of the subsoil. 
,T ery little of the t.'·pc• j..., .u1clcr (•ultivation, the <•hier crop ~ro"·u being corn. 

which yields 40 to 55 bushels per acre. Thr "oil is , Pry lo\\· in organic• matter 
and nitrogen and shouh1 receivc> liberal applirations of farin n1an1n·t> or ]egu1nin­

ous green 1nanures to n1ake it 1nore proclucti, r. 11 is ac·id in rPaC'tion and lin1t• 
~hould he applied. "\"\Tith the~e treatrnents and protPction fron1 oYerflo,v. the soil 
ma~· be nse,1 fn1· the gro,Yth of general far1n erops \Yith rutire snC'rrss. 

GENESEE SILT LOA~I < 71) 

'rhe Genrsee silt loa1n is a 1ninor hotto1nlan<1 soil, <'Overing 2,68~ acres or 1.0 
percent of the total ar<>a of the eount.'·· It is found <'hiefly in the botto1ns along 
Slnmk river, Big Cedar crec>k, J;ittle f1etlar errrk an<l their tributaries. 

In topography this type is flat, hut b<'t" een the ti1nes of high ,vatcr, it is ad­
equately drained, O\\-ing to its sandy snb8oil. The greater part of i he soil i~ 
under cultivation, corn and oats being- the <'hief crops grown. Corn yields -1-0 
to 60 bushels per acre ancl oab~ ~Oto 40 bnc;hr1~. 

This soil is chiefly in neecl of additions of organic n1atter such as farm n1a11ure 
• 

or leguminous green manures, to bring about greater crop production. It is not 
high in phosphorus cont ent and phosphorus fertilizers ,vould undoubted}.'' 
prove of value. The sample of this soil tested ,vas basic in react ion and sho,Yc•d 

a lime content. Other samples of the type n1ight be acid. ho,veYer , and tes1~ 

should al,vays be made to insur e the best gro,vth of crops. 

WABASI-I SILTY CLAY LOAM (48) 

This is a ve ry minor botto1nland t_'\'pe, covering only 960 acrE>s or 0.4 percent 
of the total area of the eonnt~·. I t orc•nr~ along Rig Cl'eek and the head ,vaters 

of Crooked creek in the eastern and northc>ast<.>rn parts of tbe coun t_\'. 
Thc> Rurface soil is a blac·k silty rlay loan1, 6 to 8 inches in depth, ,vhirh ~rade~ 

gracluall)· into a hlaC'k si l1 .'· C'lay loa1n to silt.,· c•lar. I~t->lo,v 2-1- inches it is a dark 
gray. silty clay. faintly n1ot1lc>cl " ' ilh hro\\' ll or rust)' hrc)\vn. The subsoil is 
plastic and stjcky " 'hen " 'et ancl harrl and granular ,vhen dry. Thie; typE> 1s 
known locally as "gumbo" and it i:-- representative of bottomland gumbo. I n 
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topography it is flat to depressed and is naturally poorly drained. It is rarely 
overflowed except after very heavy rains. 

Practically all of the type is under cultivation, corn, oats, and hay being pro­
duced. Corn is the most important crop, yielding 40 to 60 bushels per acre. 
Oats are apt to lodge. Clover and timothy, which are grown for hay, ordinarily 
yield 2 to 2 1-2 tons per acre. 

This soil is particularly in need of drainage to make it more productive. Tile 
should be laid rather close together and, a suitable outlet provided if thoro drain­
age is to be secured. Fall plowing is of value and the application of small 
amounts of farm manure or the turning under of leguminous green manures 
would also prove of value. The soil is fairly well supplied with organic matter, 
but the small applications suggested are of value in improving its physical con­
dition. With proper care in handling, especially in avoiding plowing when too, 

wet, very sati~factory crop yields may be secured, as the type is naturally very 
productive. 
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APPENDIX 
THE SOIL SURVEY OF IOWA 

What soils need to make them highly productive and to keep them so, and how their 
needs may be supplied are problems which are met constantly on the farm today. 

To enable every Iowa farmer to solve these problems for his local oondit!ons, a com• 
plete survey and study of the soils of the state has been undertaken the res:dts of which 
will be published in a series of county reports. This work inc· ude5 a detailed survey of 
the soils of each county, following which all the soil types, streams, roads, railroads, et.:., 
are accurately located on a soil map. This portion of the work is being carried on in 
cooperation with the Bureau of Soils of the United States Department of Agriculture. 

Samples of soils are taken and examined mechanically and chemically to determine 
their character and composition and to learn their needs. Pot experiments with these 
samples are conducted in the greenhouse to ascertain the value of the use of manure, 
fertilizers, lime and other materials on the various soils. These pot tests are followed 
in many cases by field experiments to check the results secured in the greenhouse. 
The meagerness of the funds available for such work has limited the extent of these 
field studies and tests have not been possible in each county surveyed. Fairly complete 
results have been secured, however, on the main soil types in the large soil areas. 

Following the survey, systems of soil management which should be adopted in the 
various counties and on the different soils are worked out, old methods of treatment 
are emphasized as necessary or their discontinuance advised, and new methods of prov­
en value are suggested. The published reports as a whole will outline the methods 
which the farmers of the state must employ if they wish to maintain the fer t ility of 
their soils and insure the best crop production. 

,----_;,;.~·-----...:;:"-' ____ __:,.•·:...· -·-------;"· • 

I OWA 
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Fig. 11. Map showing the principal soil areas in Iowa 
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The various counties of the state will be surveyed as rapidly as funds will permit, 
the number included each year determined entirely by the size ot the appropriation 
available for the work. The order in which individual counties will be chosen depends 
very largely upon the interest and demand in the county for the work. Petitions signed 
by the residents, and especially by the farmers or farmers' organizations ot the county, 
should be submitted to indicate the sentiment favorable to the undertaking. Such 
petitions are filed in the order of their receipt and aid materially in the annual selec­
tion of counties. 

The repor ts giving complete results of the surveys and soil studies in the various 
countiec; will be published in a special series of bulletins, as rapidly as the work is 
completed. Some general information regarding the principles of permanent soil fer· 
tility and the character, needs and treatment of Iowa soils, gathered from varioas pub­
lished and unpublished data accumulated in less specific experimental work will be 
included in or appended to all the reports. 

PLA1VT FOODS IN SOILS 

Fifteen different chemical elements are essential for plant food, but many of these 
occur so extensively in soils and are used in such small quantities that there is prac­
tically no danger of their ever running out. Such, for example, is the case with iron 
and aluminum, past experience showing that the amount of these elements in the soil 
remains practically constant. 

Furthermore, there can never be a shortage in the elements which come primarily 
from the air, such as carbon and oxygen, for the supply of these in the atmosphere is 
practically inexhaustible. The same is true of nitrogen, which is now known to be 
taken directly from the atmosphere by well-inoculated legumes and by certain micro­
scopic organism. Hence, altho many crops are unable to secure nitrogen from the air 
and are forced to draw on the soil supply, it is possible by the proper and frequent 
growing of well-inoculated legumes and their use as green manures, to store up suffi­
cient of this element to supply all the needs of succeeding non-legumes. 

Knowledge of the nitrogen content of soils is important in showing whether suffi­
cient green manure or barnyard manure has been applied to the soil. Commercial nitro­
genous fertilizers are now known to be unnecessary where the soil is not abnormal, and 
green manures may be used in practically all cases. Where a crop must be "forced," as 
in market gardening, some nitrogenous fertilizer may be of value. 

THE "SOIL DERIVED" ELEl\1ENTS 

Phosphorus, potassium, calcium and sulfur, known as "soil-derived" elements, may 
frequently be lacking in soils, and then a fertilizing material carrying the necessary 
element must be used. Phosphorus is the element most likely to be deficient in all 
soils. This is especially true in Iowa soils. Potassium frequently is lacking in peats 
and swampy soils, but normal soils in Iowa and elsewhere are usually well supplied with 
this element. Calcium may be low in soils which have borne a heavy growth of a 
legume, especially alfalfa; but a shortage in this element is very unlikely. It seems 
possible from recent tests that sulfur may be lacking in many soils, for applications ot 
sulfur fertilizers have proven of value in some cases. However, little is known as 
yet regarding the relation of this element to soil fertility. If later studies show its 
importance for plant growth and its deficiency in soils, sulfur fertilizers may come to be 
considered of much value. 

If the amounts of any of these soil-derived elements in soils arf, very low, they need 
to be supplied thru fertilizers. If considerable amounts are present, fertilizers contain­
ing them are unnecessary. In such cases if the mechanical and humus conditions in the 
soil are at the best, crops will be able to secure sufficient food from the store in the 
soil. For example, if potassium is abundant, there is no need of applying a potassium 
fertilizer; if phosphorus is deficient, a phosphate should be applied. Ir calcium is 
low in the soil, it is evident that the soil is acid and lime should be applied, not only to 
remedy the scarcity of calcium, but also to remedy the injurious acid conditions. 

AVAILABLE AND UNAVAILABLE PLANT FOOD 

Frequently a soil analysis shows the presence or such an abundance o! the essential 
plant foods that the conclusion might be drawn that crops should be properly supplied 
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for an indefinite period. However , application of a fertilizer containing one of the ele­
ments present in such large quantities in the soil may bring about an appreciable and 
even profitable increase in crops. 

The explanation of this peculiar state of affairs lies in the fact that all the plant food 
shown by analyses to be present in soils is not in a usable form; it is said to be unavail­
able. Plants cannot take up food unless it is in solution; hence available plant food is 
that which is in solution. Analyses show not only this soluble or available portion but 
also the very much larger insoluble or unavailable part. The total amount of plant 
food in the soil may, therefore, be abundant for numerous crops, but if it is not made 
available rapidly enough, plants will suffer for proper food. 

Bacteria and molds are the agents which bring about the change of insoluble, un­
available material into an available form. If conditions in the soil are satisfactory for 
their vigorous growth and sufficient total plant food is present, these organisms will 
bring about the production of enough soluble material to support good crop growth. The 
soil conditions necessary for the best growth and action of bacteria and molds are the 
same as those which are required by plants. The methods necessary to maintain per­
manent soil fertility will, therefore, insure satisfactory action of these organisms and 
the sufficient production of available plant food. The nitrogen left in the soil in plant 
and animal remains is entirely useless to plants and must be changed to be available. 
Bacter ia bring about this change and they are all active in normal soils which are being 
properly handled. 

Phosphorus is found in soil mainly in the mineral known as apatite and in other 
insoluble substances. Potassium occurs chiefly in the insoluble feldspars. Therefore, 
both of these elements, as they normally occur in soils, are unavailable. However, the 
growth of bacteria and molds in the soil brings about a production of carbon dioxide 
and organic acids which act on the insoluble phosphates and potassium compounds and 
make them available for plant food. 

Calcium occurs in the soil mainly in an unavailable form, but the compounds contain­
ing it are attacked by the soil water carrying the carbon dioxide produced by bacteria 
and molds and as a result a soluble compound is formed. The losses of lime from soils 
are largely the result of the leaching of this soluble compound. 

Sulfur, like nitrogen, is present in soils chiefly in plant and animal remains, in which 
form it is useless to plants. As these materials decompose, however, so-called sulfur 
bacteria appear and bring about the formation of soluble and available sulfates. 

The importance of bacterial action in making the store of plant food in the soil avail­
able is apparent. With proper physical and chemical soil conditions, all the necessary 
groups of bacteria mentioned become active and a vigorous production of soluble nitro­
gen, phosphorus, potassium, calcium and sulfur results. If crops are to be properly 
nourished care should always be taken that the soil be in the best condition for the 
growth of bacteria. 

REMOVAL OF PLANT FOOD BY CROPS 

The decrease of plant food in the soil is the direct result of removal by crops, although 
there is often some loss by leaching also. A study of the amounts of nitrogen, phos­
phorus, and potassium removed by some of the common farm crops will show how 
rapidly these elements are used up under average farming conditions. 

The amounts of these elements in various farm crops are given in table I. The amount 
of calcium and sulfur in the crops is not included as it is oniy recently that the removal 
of these elements has been considered important enough to warrant analyses. 

The figures in the table show also the value of the three elements contained in the 
different crops, calculated from the market value of fertilizers containing them. Thus 
the value of nitrogen is figured at 16 cents per pound, the cost of the element in 
nitrate of soda; phosphorus at 12 cents, the cost of acid phosphate, and potassium at 6 
cents, the cost in muriate of potash. 

It is evident from the table that the continuous growing of any common farm crop 
without returning these three important elements will lead finally to a shortage of plant 
food in the soil. The nitrogen supply is drawn on the most heavily by all the crops, but 
in the case of alfalfa and clover only a small part should be taken from the soil. If these 
legumes are inoculated as they should be, they will take most of their nitrogen from 
the atmosphere. The figures are therefore entirely too high for the nitrogen taken from 
the soil by these two crops, but the loss of nitrogen from the soil by removal in non­
leguminous crops is considerable. The phosphor us and potassium in the soil are also 
rapidly r educed by the growth of ordinary crops. While the nitrogen supply must be 
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TABLE I. PLANT FOOD IN CROPS AND VALUE 

Circulating Nitrogen (N) at 16c (Sodium Nitrate (NaN03) ) • Pbosphorus (P) at 12c 

(Acid Phosphate). and Potassium (K) at 6c (Potassium Chloride (KCl) ) 

Plant Food, Lbs. 
\ 

Crop Yield Pbos-

Value of Plant Food \ Total 
Value 

Pho• of 

1 Nitrogen! pborus Potass'm INitrog'nl phorus Potass'm \ ~~~~ 

Corn, grain 
Corn, stover 
Corn, crop 
Wheat, grain 
Wheat, straw 
Wheat, crop 
Oats, grain 
Oats, straw 
Oats. crop 
Barley, grain 
Barley, straw 
Barley. crop 
Rye, grain 
Rye, str aw 
Hye, crop 
Potatoes 
Alfalfa, bay 
Timotby hay 
Clover hay 

75 bu. 

I ~ ._2_5_ ~--
30 bu. I _1_.~ -~--

, 50 bu. 

I ~--2_5_ ~--

' 30 bu . I 
I 0.75 T. I 
I ...... 

30 bu. 
I 1.15 T. 

300 bu . 
6 T . 
6 T . 
3 T. 

--
75 
36 

111 
42.6 
15 
36.6 
33 
15.5 
48.5 
23 
9.5 

32.5 
29.4 
12 
41.4 
63 

300 
72 

120 

12.75 
4.5 

17.25 
7.2 
2.4 
9.6 
5.5 
2.5 
8 
5 
1 
6 
6 
3 
9 

12.7 
27 
9 

15 

14 
39 
53 
7.8 

27 
34.8 
8 

26 
34 
55 

13 
18.5 

7.8 
21 
28.8 
90 

144 
67.5 
90 

$12.00 
5.76 

17.76 
6.81 
2.40 
9.21 
5.28 
2.48 
7.76 
3.68 
1.52 
5.20 
4.70 
1.92 
6.62 

10.08 
48.00 
11.52 
19.20 

$1.53 $0.84 
0.54 2.34 
2.07 3.18 
0.86 0.46 
0.28 1.62 
1.14 2.08 
0.66 0.48 
0.30 1.56 
0.96 2.04 
0.60 0.33 
0.12 0.78 
0.72 1.11 
0. 72 0.46 
0.36 1.26 
1.08 1.72 
1.52 5.40 
3.24 8.64 
1.08 1.95 

$14.37 
8.64 

23.01 
8.13 
4.30 

12.43 
6.42 
8.28 

14.70 
4.61 
2.42 
7.03 
5.88 
3.54 
9.42 

17.00 
59.88 
16.55 
16.40 1.80 5.40 _ _.__ ___ _,__ _ _ _ 

kept up by the use of leguminous green manure crops, phosphorus and potassium must 
be supplied by tho use of expensive commercial fertilizers. 

The cash value of the plant food removed from soils by the growth and sale of various 
crops is considerable. Even where the grain alone is sold and the crop residues are 
returned to the soil there is a large loss of fertility, and if the entire crop is removed 
and n o r eturn made, the loss is almost doubled. It is evident, therefore, that in calcu­
lating the actual income from the sale of farm crops, the value of the plant food re­
moved from the soil should be subtracted from the proceeds, at least in the case of 
constituents which must be r eplaced at the present time. 

Of cour se, if the crops produced are fed on the farm and the manure is carefully pre­
served and used, a large part of the valuable matter in the crops will be returned to the 
soil. This is the case in livestock and d airy farming where the products sold contain 
only a portion of the valuable elements of plant food removed from the soil. In grain 
farming, however, green manure crops and commercial fertilizers must be depended upon 
to supply plant food deficiencies in the soil. It should be mentioned that the proper use 
of crop residues in this latter system of farming reduces considerably plant food loss. 

RE1\1OV AL FROM IOWA SOILS 

It has been conservatively estimated that the plant food taken from Iowa soils and 
shipped out of the state in grain amounts to about $30,000,000 annually. This calcula­
tion is based on the estimate of the secretary of the Western Grain Dealers' Association 
that 20 per cent of the corn and 35 to 40 per cent of the oats produced in the state is 
shipped off the farms. 

This loss of fertility is unevenly distributed over the state, varying as farmers do 
more or less livestock and dairy farming or grain farming. In grain farming, where no 
manure is produced and the entire grain crop is sold , the soil may very quickly become 
deficient in certain nect:ossary plant foods . Eventually, however, all soils are depleted 
in essential food materials, whatever system of farming is followed. 

The loss of fertility is great enough to demand serious attention. Careful considera­
tion should certainly be given to all means of maintaining the soils of the state 1n a 
permanently fertile condition. 
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PERMANENT FERTILITY IN IOWA SOILS 

The preliminary study of Iowa soils, already reported,• revealQd the fact that there 
is not an inexhaustible supply of nitrogen, phosphorus and potassium in the soils of the 
state. Potassium was found in much larger amounts than the other two elements, and 
it was concluded, therefore, that attention should be centered at the present time on 
nitrogen and phosphorus. In spite of the fact that Iowa soils are still comparatively 
fertile and crops are still large, there is abundant evidence at hand to prove that the 
best possible yields of certain crops are not being obtained in many cases because of 
the lack of necessary plant foods or because of the lack of proper conditions in the soil 
for the prowth of plants and the production, by bacteria, of available plant food. 

Proper systems of farming will insure the production of satisfactory crops and the 
maintenance of permanent fertility and the adoption of such systems should not be 
delayed until crop yields are much lower, for then it will involve a long, tedious and 
very expensive fight to bring the soil back to a fertile condition. If proper methods are 
put into operation while comparatively large amounts of certain plant foods are still 
present in the soil, it is relatively easy to keep them abundant and attention may be 
centered on those other elements likely to be limiting factors in crop production. 

Soils may be kept permanently fertile by adopting certain practices which will be 
summarized here. 

CULTIVATION A.ND DRAINAGE 

Cultivation and drainage are two of the most important farm operations in keeping 
the soil in a favorable condition for crop production, largely because they help to control 
the moisture in the soil. 

The moisture in soils is one of the most important factors governing crop production. 
If the soil is too dry, plants suffer for a lack or the water necessary to bring them their 
food and also for a lack of available plant food. Bacterial activities are so restricted in 
dry soils that the production of available food practically ceases. If too much moisture 
is present, plants likewise refuse to grow properly because of the exclusion of air from 
the soil and the absence of available food. Decay is checked in the absence of air, all 
beneficial bacterial action is limited and humus, or organic matter, containing plant food 
constituents in an unavailable form, accumulates. The infertility of low-lying, swampy 
soils is a good illustration of the action of excessive moisture in restricting plant growth 
by stopping aeration and limiting beneficial decay processes. 

While the amount of moisture in the soil depends very largely on the rainfall, any 
excess of water may be removed from the soil by drainage and the amount of water 
present in the soil may be conserved during periods of drought by thoro cultivation or 
the maintaining of a good mulch. The need for drainage is determined partly by the 
nature of the soil, but more particularly by the subsoil. If the subsoil is a heavy, tight 
clay, a surface clay loam will be rather readily affected by excessive rainfall. On the 
other hand, if the surface soil is sandy, a heavy subsoil will be of advantage in prevent­
ing the rapid drying out of the soil and also in checking losses of valuable matter by 
leaching. 

Many acres of land in the Wisconsin drift area in Iowa have been reclaimed and made 
fertile thru proper drainage, and one of the most important farming operations is the 
laying of drains to insure the removal of excessive moisture in heavy soils. 

The loss of moisture by evaporation from soils during periods of drought may be 
checked to a considerable extent if the soil is cultivated and a good mulch is main­
tained. Many pounds of valuable water are thus held in the soil and a satisfactory 
crop growth secured when otherwise a failure would occur. Other methods of soil 
treatment, such as liming, green manuring and the application of farm manures, are 
also important in increasing the water-holding power of light soils. 

THE ROTATION OF CROPS 

Experience has shown many times that the continuous growth of one crop takes the 
fertility out of a soil much more rapidly than a rotation of crops. One of the most 
important farm practices, therefore, from the standpoint of soil fertility, is the rotation 
of crops on a basis suited to the soil, climatic, farm and market conditions. The choice 
of crops is so large that no difficulty should be experienced in selecting those suitable 
for all conditions. 

•Bulletin !50. Iowa J'i,:ricultur&l Experiment Station. 
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Probably the chief reason why the rotation of crops is beneficial may be found in the 
fact that different crops require different amounts of the various plant foods in the 
soil. One particular crop will remove a large amount of one element and the next crop, 
if it be the same kind, will suffer for a lack of that element. If some other crop, which 
does not draw as heavily on that particular plant food, is rotated with the former crop, 
a balance in available plant food is reached. 

Where a cultivated crop is grown continuously, there is a much greater loss of or­
ganic matter or humus in the soil than under a r.otation. This fact suggests a second 
explanation for the beneficial effects of crop rotations. With cultivation, bacterial 
action is much increased and the humus in the soil may be decomposed too rapidly and 
the soil injured by the removal of the valuable material. Then the production of avail­
able plant food in the soil will be hindered or stopped and crops may suffer. The use or 
legumes in rotations is of particular value since when they are well inoculated and 
turned under they not only supply organic matter to the soil, but they also increase the 
nitrogen content. 

There is a third explanation of the value of rotations. It is claimed that crops in 
their growth produce certain substances called "toxic" which are injurious to the same 
crop, but have no effect on certain other crops. In a proper rotation the time between 
two different crops of the same plant is long enough to allow the "toxic" substance to 
be disposed of in the soil or made harmless. This theory has not been commonly 
accepted, chiefly because of the lack of confirmatory evidence. It seems extremely 
doubtful if the amounts of these "toxic" substances could be large enough to bring 
about the effects evidenced in continuous cropping. 

But, whatever the reason for the bad effects of continuous cropping, it is evident that 
for all good systems of farming some definite rotation should be adopted, and that 
rotations should always contain a legume, because of the value of such crops to the soil. 
In no other way can the humus and nitrogen content of soils be kept up so cheaply and 
satisfactorily as by the use of legumes, either as regular or "catch" crops in the rotation. 

MANURING 

There must always be enough humus, or organic matter, and nitrogen in the soil i! 
satisfactory crops are to be secured. Humus not only keeps the soil in the best physical 
condition for crop growth, but it supplies a considerable portion of nitrogen. ;.\.n abund­
ance of humus may always be considered a reliable indication of the presence of much 
nitrogen. This nitrogen does not occur in a form available for plants, but with proper 
physical conditions in the soil, the nonusable nitro~n in the animal and vegetable 
matter which makes up the humus, is made usable by numerous bacteria and changed 
into soluble and available nitrates. 

The humus, or organic matter, also encourages the activities of many other bacteria 
which produce carbon dioxide and various acids which dissolve and make available the 
insoluble phosphorus and potassium in the soil. 

Three materials may be used to supply the organic matter and nitrogen of soils. 
These are farm manure, crop residues and green manure, the first two being much more 
common. 

Farm manure is composed of the solid and liquid excreta of animals, litter, uncon-
sumed food and other waste materials, and supplies an abundancv of organic matter, 
much nitrogen and millions of valuable bacteria. It contains, in short, a portion of the 
plant food present in the crops originally removed from the soil and in addition the 
bacteria necessary to prepare this food for plant use. If it were possible to apply large 
enough amounts of farm manure, no other material would be necessary to keep the 
soil in the best physical condition, insure efficient bacterial action and keep up the plant 
food supply. But manure cannot serve the soil thus efficiently, for even under the very 
best methods of treatment and storage, 15 per cent of its valuable constituents, mainly 
nitrogen, are lost. Furthermore, only 1n a very few instances is enough produced on a 
farm to supply its needs. On practically all soils, therefore, some other material must 
be applied with the manure to maintain fertility. 

Crop residues, consisting of straw, stover, roots and stubble, are important in keeping 
up the humus, or organic matter content of soils. Table I shows that a considerable 
portion of the plant food removed by crops is contained in the straw and stover. On all 
farms, therefore, and especially on grain farms, the crop residues should be returned 
to the soil to reduce the losses of plant food and also to aid in maintaining the humus 
content. These materials alone are, of course, insufficient and_ farm manure must be 
used when possible, and green manures also. 

Green manuring should be followed to supplement the use of farm manures and cro}) 
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residues. In grain farming, where little or no manure is produced, the t urning under of 
leguminous crops for gr'een manures must be relied upon as the best means of adding 
humus and n itrogen to the soil, but in all other systems of farming also it has an im­
portant place. A large number of legumes will serve as green manure crops and it is 
possible to introduce some such crop into almost any rotation without interfering with 
the regular crop. I t is this peculiar ity of legumes, together with their ability to use the 
nitrogen of the atmosphere when well inoculated, and thus increase the nitrogen content 
of the soil, which gives them their great value as gr een manure crops. 

It is essen tial that the legumes used be well inoculated. T heir ability to use the 
atmospheric n itrogen depends on that. Inoculation may be accomplished by the use 
of soil from a field where the legume has previously been successfully grown and well 
inoculated, or by the use of inoculating material that may be purchased. If the legume 
bas never been grown on the soil before, or has been grown without inoculation, then 
inoculation should be practiced by one of these methods. 

By using all the crop residues, all the manure produced on the farm, and giving 
well-inoculated legumes a place in the rotation for green manure crops, no artificial 
means Qt' maintaining the humus and nitrogen content of soils need be resorted to. 

THE USE OF PHOSPHORUS 

Iowa soils are not abundantly supplied with phosphorus. Moreover, it is impossible 
by the use of manures, green manures, crop residues, straw, stover, et c., to return to t he 
soil the entire amount of that element removed by crops. Crop residues, stover and straw 
merely return a portion of the phosphorus removed, and while their use is important 
in checking the loss of the element, they cannot stop it. Green manuring adds no 
phosphorus that was not used in the growth of the green manure crop. Farm manure 
returns par t of the phosphorus removed by crops which are fed on the farm, but not 
all of it. While, therefore, immediate scarcity of phosphorus in Iowa soils cannot be 
positively shown, analyses and results of experiments show that in the more or less 
d istant future, phosphorus must be applied or crops will suffer for a lack of this ele­
ment. Furthermore, there are indications that its use at present would prove profitable 
1n some instances. 

Phosphorus may be applied to soils in three commercial forms, bone meal, acid phos-
phate and rock phosphate. Bone meal cannot be used generally, because of its extreme­
ly limited production, so the choice rests between rock phosphate and acid phosphate. 
Exper imentc:; are now under way to show which is more economical for all farmers in 
the state. 1\-lany test s must be conducted on a large variety of soil types, under widely 
differing conditions, and thru a rather long period of years. It is at present impossible 
to make these exper iments as complete as desirable, owing to small appropriations for 
such work, but the results secured from the tests now in progress will be published 
from time to time in the different county reports. 

Until such definite advice can be given for individual soil types, it is urged that 
farmers who are in terested make comparisons of rock phosphate and acid phosphate on 
their own farms. In this way they can determine at first hand the relative value of the 
two materials. Information and suggestions regarding the carrying out of such tests 
may be secured upon application to the Soils Section. 

LIMING 

P ractically all crops grow better on a soil which contains lime, or in other words, on 
o ne which is not acid. As soils become acid, crops grow smaller , bacterial activities are 
reduced and the soil becomes infertile. Crops are differently affected by acidity in the 
soil; some refuse to grow at all; others grow but poorly. Only in a very few ins tances 
ean a satisfactory crop be secured in the absence of lime. Therefore, the addition of 
lime to soils in which it is lacking is an important principle in permanent soil fertility. 
All soils gradually become acid because of the losses of lime and other basic materials 
thru leaching and the production of acids in the decomposition processes constantly oc­
eurring in soils. Iowa soils are no exception to the general rule, as was shown by the 
tests of many representative soils reported in bulletin No. 151 of this Station. Particu­
larly ar e the soils in the Iowan drift, Mississippi loess and Southern Iowa loc:,:.s areas 
likely to be acid. 

All Iowa soils should therefore be tested for acidity before the crop is seeded, par-
ticularly when legumes, such as alfalfa or red clover, are to be grown. Any farmer 
may test his own soil and determine its need of lime, according to simple directions in 
bulletin 151, referred to above. 
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SOIL AREAS Ill IOlVA 

There are five large soil areas in Iowa, the Wisconsin dri!t, the Iowan drift, tile 
Missouri loess, the Mississippi loess and the Southern Iowa loess. These five divisions 
or the soils of the state are based on the geological forces which brought about the 
formation of the various soil areas. The Yarious areas are shown in the map, fig. 12. 

With the exception of the northeastern part of the state, the whole surface of Iowa 
was in ages past overrun by great continental ice sheets. These great masses of ice 
moved slowly over the land, crushing and grinding the rocks beneath and carrying along 
with them the material which they accumulated in their progress. Five ice sheets in· 
vaded Iowa at different geological eras, coming from different directions and carrying, 
therefore, different rock material with them. 

The deposit, or sheet, of earth debris left after the ice of such glaciers melts is called 
"glacial till" or "drift" and is easily distinguished by the fact that it is usually a rather 
stiff clay containing pebbles of all sorts as well as large boulders or "nigger-heads." 
Two or these drift areas occur in Iowa today, the Wisconsin drift and the Iowan drift. 
covering the north central part of the state. The soils of these two drift areas are quite 
different in chemical composition, due primarily to the different ages of the two ice 
invasions. The Iowan drift soil was laid down at a much earlier period and is som~ 
what poorer in plant food than the Wisconsin drift soil, having undergone considerable 
leaching in the time which has elapsed since its formation. 

The drift deposits in the remainder of the state have been covered by so-called loess 
soils, vast accumulations of dust-like materials which settled out of the air during a 
period of geological time when climatic conditions were very different than at present. 
These loess soils are very porous in spite of their fine texture and they rarely contain 
large pebbles or stones. They present a strong contrast to the drift soils, which are 
somewhat heavy in texture and filled with pebbles and stones. The three loess areas 
in the state, the Missouri, the Mississippi and the Southern Iowa, are distinguished by 
differences in texture and appearance, and they vary considerably in value for farming 
purposes. In some sections the loess is very deep, while in other places the underlying 
leached till or drift soil is very close to the surface. The ferti lity of these soils and 
their needs are greatly influenced, therefore, by their depth. 

IOWA 
1905 

Fig. 12. J\1ap showing the principal soil areas in Iowa 
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It will be seen that the soils of the state may be roughly divided into two classes, 
drift soils and loess soils, and that further divisions may then be made into various 
drift and loess soils because of differences in period of formation, characteristics and 
general composition. More accurate information demands, however, that further divis­
ions be made. The different drift and loess soils contain large numbers of soil types 
which vary among themselves, and each of these should receive special attention. 

THE SOIL SURVEY BY COUNTIES 

It is apparent that a general survey of the soils of the state can give only a very gen­
eral idea of soil conditions. Soils vary so widely in character and composition, depend­
ing on many other factors than their source, that definite knowledge concerning their 
needs can be secured only by thoro and complete study of them in place in small areas. 
Climatic conditions, topography, depth and character of soil, chemical and mechanical 
composition and all other factors affecting crop production must be considered. 

This is what is accomplished by the soil survey of the state by counties, and hence the 
needs of individual soils, and proper systems of management may be worked out· in 
much greater detail and be much more complete than would be possible by merely 
considering the large soil areas separated on the basis of their geological origin. In 
other words, while the unit in the general survey is the geological history of the soil 
area, in the soil survey by counties or any other small area, the unit is the soil type. 

GENERAL SOIL CHARACTERISTICS 

S0il types possess more or less definite characteristics which may be determined large­
ly in the field, altho some laboratory study is necessary for final disposition. Usually 
the line of separation between adjoining soil types is quite distinct and it is a simple 
matter to locate the type boundaries. In some cases, however, there is a gradation 
from one type to another and then the boundaries may be fixed only with great diffi­
culty. The error introduced into the soil survey work from this source is very small 
and need cause little concern. 

The factors which must be taken into account in establishing soil types have been 
well enumerated by the Illinois Agricultural Experiment Station in its Soil Report No. 1: 

1. The geological origin of the soil, whether residual, glacial, loessial, alluvial, col-
luvial or cumulose. 

2. The topography or lay of the land. 
3. The structur e or depth and character of the surface, subsurface and subsoil. 
4. The physical or mechanical composition of different strata composing the soil, as 

the percentages of gravel, sand, silt, clay and organic matter which they contain. 
5. The texture or porosity, granulation, friability, plasticity, etc. 
6. The color of the strata. 
7. The natural drainage. 
8. The natural drainage. 
8. The agricultural value based upon its natural productiveness. 
9. Native vegetation. • 
10. The ultimate chemical composition and reaction. 
The common soil constituents may be given as follows: t 

0 
. M tt { All partially destroyed or undecomposed 

rganic a er vegetable and animal material. 

Inorganic Matter 

Stones-over 32 mm.• 
Gravel-32-2.0 mm. 
Very coarse sand-2.0-1.0 mm. 
Coarse sand-.1.0-0.5 mm. 
Medium sand-0.5-0.25 mm. 
Fine Sand-0.25-0.10 mm. 
Very fine Sand- 0.10-0.05 mm. 
Silt-0.05-0.00 mm. 

SOILS GROUPED BY TYPES 

The general groups of soils by types are indicated thus by the Bureau of Soils: :I: 
Peats-Consisting of 35 per cent or more or organic matter, sometimes mixed with 

more or less sand or soil. 

•u mm. equals 1 in. t Bur. of Soils Field Book. tLoc. cit. 
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Peaty Loams-15 to 36 per cent of organic matter mixed with much sand and silt and 
a little clay. 

Mucks-25 to 35 per cent of partly decomposed organic matter mixed with much clay 
and some silt. 

Clays-Soils with more than 30 per cent clay, usually mixed with much silt; always 
more than 50 per cent silt and clay. 

Silty Clay Loams-20 to 30 per cent clay and more than 50 per cent silt. 
Clay Loams-20 to 30 per cent clay and less than 50 per cent silt and some sand. 
Silt Loams-20 per cent clay and more than 50 per cent silt mixed with some sand. 
Loams- Less than 20 per cent clay and less than 50 per cent silt and from 30 to 60 

per cent sand. 
Sandy Cla11s- 20 per cent silt and small amounts of clay up to 30 per cent. 
Fine Sandy Loams-Fore than 50 per cent fine sand and very fine sand mixed with 

less than 25 per cent very coarse sand, coarse sand and medium sand, much silt and a 
little clay; silt and clay 20 to 50 per cent. 

Sandy Loams- More than 25 per cent very coar se, coarse and medium sand; silt and 
clay 20 to 50 per cent. 

Very Fine Sand-More than 50 per cent fine sand and less than 25 per cent very coarse, 
coarse and medium sand, less than 20 per cent silt and clay. 

Fine Sand- More than 50 per cent fine sand and less than 25 per cent very coarse, 
coarse and medium sand, less than 20 per cent silt and clay. 

Sand- More than 25 per cent very coarse, coarse and medium sand, less than 50 per cent 
find sand, less than 20 per cent silt and clay. 

Coarse Sana- 1\lore than 25 per cent very coarse, coarse and medium sand, less than 
50 per cent of other grades, less than 20 per cent silt and clay. 

Gravelly Loams-25 to 50 per cent very coarse sand and much sand and some silt. 
Gravels-More than 50 per cent very coar se sand. 
Stony Loam~-A large number of stones over one inch in diameter. 

METHODS USED IN THE SOIL SURVEY 

It may be of some interest to state briefly the methods which are 1'ollowed In the fit>ld 
in surveying soils. 

As has been indicated, the completed map is intended to show the accurate location 
and boundaries, not only of all the soil types but also of the str eams, roads, railroads, etc. 

The first step, therefore, is the choice of an accurate base map and any official map ot 
the county may be chosen for this purpose. Such maps are always checked to corres­
pond correctly with the land survey. The location of every stream, road and railroad 
on the map is likewise carefully verified and corrections are frequently necessary. 
When an accurate base map is not available the field party must first prepare one. 

The section is the unit area by which each county is surveyed and mapped. The dis­
tances in the roads are determined by an odometer attached to the vehicle, and in the 
field by pacing, which is done with accuracy. The directions of the streams, roads, rail­
roads, etc., are determined by the use of the compass and the plane table. The character 

• of the soil types is ascertained in the section by the use of the auger, an instrument for 
sampling both the surface soil and the subsoil. The boundaries of each type are then 
ascertained accurately in the section and indicated on the map. Ivlany samplings are 
frequently necessary, and individual sections may contain several soil types and require 
much time for mapping. In other cases, the entire section may contain only one type, 
which fact is readily ascertained, and in that case the mapping may proceed rapidly. 

When one section is completed, the party passes to the next section and the location 
of all soil types, streams, etc., In that section is then checked with their location in the 
adjoining area just mapped. Careful attention is paid to the topographical features of 
the area, or the "lay of the land," for the character of the soils is found to correspond 
very closely to the conditions under which they occur. 

The field party is composed of two men, and all observations, measurements and soil 
\ype boundaries are compared and checked by each man. 

The detern1inations of soil type are verified also by inspection by and consultation 
;,vith those in charge of the work at the Bureau of Soils and at the Iowa Agricultural 
Experiment Station. When the entire county is completed, all the section maps or field 
sheets are assembled and any variations or questionable boundaries are verified by 
further observations of the particular area. 

The completed may, therefore, shows as accurately as possible all soils and soil 
boundaries, and it constitutes also an exact road map of the county. 




