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To communities, and schools, books for 
reloaning are loaned for a th ree month 's 
period. To individuals and to clubs for 
study use, books are loaned for two to four 
weeks. 

Borrowers are requested to r eturn the 
books as soon as the need for them is passed, 
and always when books are due. \Vh ere 
books are re-loaned, fines may be charged 
by the local library and r <' i.ninecl when the 
books are returned. 

DAMAGES. The pages of these books 
must not be marked and librarians are 
requ ir ed to note the condition of books 
when loaned to borrowers and when r e· 
tu rned by such borrowers and to report 
damages beyond reasonable wear to the 
State Tr aveling Library. 
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GREENE COUNTY SOILS* 
BY w . H. STEI.EXSOX A.\'D P. E. B1m11·s \\.l TII 'l'llE ASSJS'L'..IXC IO: OF c. L . 01rnrn:x, 

L . W . F'oro r,u,, Al\ D H . R. :\1 1cL1>uu:1r. 

G HEE::,rE Count)· is located in west ern centra 1 Iowa in the central t ier oE 
counties north and south and in the fourth tier of counti es cast of t he 

}[isso nri River. It is in the 'Wisconsin drift soil ar ea and hen ce t he soils of 

Pig. 1. ~\. m:, p sholl'ing the loca tion 
of Greene County. 

t he couni y are all of glacial origin. 
rrhe tota l area of i.he co unty is 574 squ are 

m ilcs or 367 .:360 acres. Of t his area, 3-!6,136 
acres or 94.2 p er cen t is in farm land. 'l'he 
total number of farms is 1.975 am1 the ewer
age s ize of the fa rm,; is 17:'i acres. 'l'he farms 
c1n· operated Ii.,· (i :fi' rn\' n er ,;, :l:21 r ela ti,·c rent
l"l"~ . 8-b:2 1·en1 cr s, 170 both o,rning and rent
ing. ,m(l :'5 mw lassifie(1. 

The followin g figures taken from the Iowa 
Yearbook of .Agri cultu i-c for 19:2.5, show the 

utilization of t lie fa rm land in the cou n ty: 
Acreage in gen eral farm crops. . . .......... . .. . ....... 258.07!1 
Acreage in farm buildings. public highways and fee d lo ts ...... . . .. . . . .. 16,100 
Acr eage in pasture . . 69,158 
A cr eage in \l'a s,te la nd not utiliz e d for a n y pu r,pose... . ............ 1,638 
Acreage in farm wood lots u sed for timber only. . . . . . . . . . . . . . . . . . . . . . . 94 
Acr eage in crop land ly ing idle. ... ..... 692 
Acreage in c rop s no t other wise listed . . . . . . . . . . . . . . . . . 574 

THE TYPE OF AGRI CULTURE II\ GREENE COUNT Y 

rrhe type of agriculture fol lo11·cd a t t he prese nt ti me in t he count.,· i s 
mainl .Y a system of general farming, including much stock raisin g. On many 
fa rms, a lar ge part of the grain prod uced is fed to li'\' estock, while most 
fa rmers r aise enough stock to consume the r oughage and hay grown on t h e 
farm. Tl1 c r elative amou1 1t of grain fed on t h e fa rms to li-vestock or sold 
on t he markets varies somewhat in d ifferen t years, depending upon market 
condit ions. In some seasons, there is a mnch greater sale 0f gra in , while t he 
feeding of stock is not practiced so cxtensiYel:-· In other seasons, when t he 
market pi·ice of grain is low, ther e is more feed ing. 

H og raising, cattle fee ding, sheep feeding· and dairying are the principal 
li 1·estock indust ries. H ogs provide the chief source of income on most fa rms. 
In many cases considerable income is derived from t he sale of cattle, sh eep 
and dairy products. 'l'ltc ch ief cr ops gr o1\'11 are co rn. oats ancl lia r. About 
half of t he corn crop is usuall~- utili zed for feeding purposes on t he farms, 
t he surplus being sold on the local markets. rl'he oth er common farm crops 

*See so il sul'\'ey or Green e County, Iowa. lJ,· . .\.. ·11·. Goke o[ lh e l:'. S . D e pt. of .-lg-ricullurn 
a nd C. I,. O rrbe n of th e Io\\'a . .\.gri cu! Lural Expe rimen t Station . Fi e ld Opera tion s ot' the 
Burenu of Soils, 1921. 
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gr mYn a r c l! Sl'<1 mainly as feed fo r t he stoc:k. :\lost of t he farm incomes in 
the c:o u11 ty l"O tn c from t lt c ;;ale ol lwgs. c:attle, sh eep am1 t1airy prochlcts aml 
fro m t h e sal e of s urplu s corn and occas ionally other cr ops. 

Th e waste lm1cl acr eage in t he coun ty is rather large and undoubtedly a 
con sid erable part of it mig h t li e r cdaim ccl am1 mad e productiYe by the adop
tion of prope l' m ethods of soi l 1 reatrn cnt. 'J'h c reason s ,rby such areas a r r' 
not u t ilized fo r a11: · pmpose a r c ya r iablc and h en ce general r ecommendations 
r eo·al'(lino· the ir r eclama1 ion ca nn ot li e mad e. ln a later section of t hi s r eport , 
m:tl10lls 

0

of hmH1ling- 11nproclrictiw a r eas in t h e n1 rious imlividual soil type;; 
,rill be s uggested. 'l'h c,;(' m d l10ds ma.,· nt r:· with th e incliYidual t~·pc . S n ffit:e 
it to say her e. ilrnt mai1 .1· of 1 hvsc arl' as ot 1mp 1· uc11 1diYc land may he m aclc 
p r odu<.:t i re b~· simple , incxpcns iYc m cthocl s of t r eatm ent. ~'uhice r egardin g 
t he Ji ancUin g of soils i ,1 s 1wc:inl cases ,rhcrc the t:on c1itions are more or l ess 
abnornia l , may be :,;ec: urcd fr om 1he S oil ,; ~ cc:t io 11 of the Iowa ~\ griu1ltnra l 
E x p e riment t,tation, upon r equest. 

Tlll'J CROPS G lWW.'.\ l l'\ mrnr:N IG COlJ;\T Y 

' l'h l' )l·c11 era l farm c: ro ps grrn\'11 in (: 1' (' \'lll' ( 'otrnt:· in the Ol' dc r u[ ·L11 vir 

inrnor tancc a re eo l'll , oats, h ay, a lfa lfa, potatoes, barl ey, ,rh eat, and rye. 'l'lw 
aY~rage y ic1cl :,; and value of these cr ops a r e g iven in table I. 

Con1 is t h e lcac1ing c ro p. It occ: upies th e largcsr ncreagc of an.,· cr op. b ei 11 g 

grown on OYCl' -1:J p er cc'n t of t h e total far m lancl . H is br far the m os t Ya l li 

a ble Cl'Op pl' ocl uce d i11 th e conn1 : ·• It occ upies about on e-half of the 1o1iil 
acr eag·c in cultiYation on most farm:,; . • \ Ycragc .,·ielcls in l! l:2 :'i arno rn1 ted 1o 

JJ.G bush els p er a cr e. In m any cases, larger y ields t h a n t his a r c secured. 

w h er e the condit ions ,n·c parti ·nl a rl~- f,wo rahl e. 'J'hc ehi d Yarietics gnllrn 
are Iowa SilYermine , R cids Y el low D en t a nd Blood.,· Bn1·ch er. It is estimat ed 
tha t in gen eral a bout half of t he corn cr op is u1ili zNl for feeding p ur pO,(·s 011 

th e far m s, th e remainder h eing- sold. chi c A.1· ,1 t (h e local mark ets . H og-µ-i 11;.t 
down of corn is practiced nith c t· wiclel:-- l11 man_,- cases so .,·beans c111 c1 rap(' 

a r c seeded bct,reen t h e ro"·s of corn a t the last c ultiYat ion. tlrns incl'(·,1s i 11 g 

t h e feeding Yalu e of tl1e crop in the hogging·-down operation. I n so m e c· ilc;cs . 

the corn is feel in the fo rm of silage. 
The second crop in acrcag·e and value is oats. In 192;'5, thi. cr op was grow11 

on 2-1: .92 p er ce nt of th e total farm land of t h e co un t .I'. ,-\ yerage yields in t h at 

vea r wer e 38 bush els p er a cr e. lJ nd er mor e f,1Yorablc seasonal condit ions. 

t h e v ielcl s arc often con s iderabl:· gr ea ter. 'l'h e Yarictics m ost g en erall:' grnw ,t 
incl~cl e Iow a J03. Iowa 7 0:5. a nd Gr een Russian . Th e ead.,· nrn turing Yari ct ir ., 

are t h e most pop ular a nd t he most gcn erall.1· 11 sccl. Th e seeding of these 

varieties i11snres rapid growth a m1 t h e cm·lr m at uring of th e crop . }\-lost 0f' 
th e oats crop is utili zed on the farm for feed in g 1mrpo:,;es. 

Tam e hav is t l1 e third cro11 in acreage Find in Yalnc. Tn ] 9:25, it "\\·as grmr n 

on som ewl~at oYer fonr percent of the total fa r m land. The aYerage yiel d 
of t h e crop amonntrd to ] .l tons per acre in that season. Th e tam e hay crop 

nsua 11 v con sists of cloYCl' and t imothy mi xed. Occasionally these crops a!'c 
!!;l'011·1; a lon e lrnt onl:· r a rel: ·• th e opinion seeming· to 11rev ail that t h e com -

C:HEE;>-.;E C'OUI\TY SO lLS 

bin a ti on p cru1it s of the pl'0<1ud ion oJ' a iidtn hay <.:l'Op. 'J'liis op11 110 1t 1,
probab ly ba ,;f'c1 011 t llC' fad t 11iit , in rn,111 r tasc,;. tli(• l'lo1·c·1· nop lrns lwe 1t 
poor d ue t o se aso 11,d cornlitio11c;, tit(' J,1<:k ol' l irnc i11 (ill' ,,oil . or l ite lit l'k o[ 

iuo cula t ion ol' so rn<' oth er u11 sn l ishit;l01·y ('011dit io11 11 1Hl 1d1v 11 lililo1 li y is gro11·11 
w.ith th e <: lo ,·cr, a large r lrn.1· (·mp is prodtt l'l'<i , 1lt (• lin10 11i.1· J1ot iil' i11 g so 

sen siti,·c to m1laYO J'ithJc comli1iom: its till' c- lon•,·. L<' n1m lite s1am1p oint o :· 
s oi l fertility i t 11·o n l(l be 1·e ,·., · J11 ltl' h III OJ'C (it-sinthk to gTO\\" c·I OY(> l' ,tl 011(' ,t, 

th e cloYC l' Jias ,1 rnu c: lt gr(•iJ1<·r cffrt: 1 i11 h n ildi11p: np ti!(' fer1ili1_1· of t it (• ,;oil. 
-When timo1h_\· is gro1r 11 1r ith th l' ('IO H· r t l1 p 1·,1lt1 <' ol' th<· l'l'Op ils n soi l IJ11i lde:· 

is ve ry l n rg l' ly l'( 'l lU c:l'll . 1\I I 01· 11H' li ,1:· l·rn p prndu<·(·d i,1 t he (·011111 ,1· is u1 iliz< ·• l 

fo r fe ed ing purposes 011 tl1 c Lin11 s. 
::-iOl1l l' 1imolh:· is g-ro11·11 fo l' ci('('d ,ttHI in l !l:2 .->. l(j.'i ,H· r (•s ol c·lo1·(·r "\\"l' I'(' tttiliz( •cl 

l'or seccl . 
'l'be re is a s mall nc-rcag\' s1il! i,1 1l' ik l lrn.1·, .t1·l' n ti,u· : ·i<'ld--: ;11 110 1u11i 11 g 1o l. ~ 

ton s p l' r a c1·l'. It is prollul'<' cl on 11w lo w, JHlo1·l.1· <ln1i11 ('d 11 n ·Hs 1111d , i11 ma 11 y 
eilsCs, is ra1lwr co ,1rs\' an d Jin ,; a !011· fe edin g ,·nl ul'. 

Alfalfa is g-rO\\'tl 1o 0 111.1· ii lirnit ccl <'xte 11 1 IJut n1·(•1·ngl' ~-i<'lds of_' 11ti s nnp 
a rn ormted in l!J:2.> 10 :2 .:2 1on s ppi · iltl'('. \\'J 1cn nttl'llljl b to nii,,(• 11l!'all',1 J1 ,11·, , 

been un s uc\·cssfu l, in sp ite• ol' h11·ori1h le S( ',lS() lliil !'011dilin11s. 11t1(•11tion s ltoulc1 

I.J c g ircn to Lb c 1 horn cl 1·.ti 11i1 ge of t Ii <' ar e" , 1o tl1l' s 11p til y o[ li11H' i11 (·,1s<· till' 

so il is at:id , as is ,11Jt to i.J<' 11te (•11sc·. 1o 111P pt·(•p nn11io1 t of 11 p1·01H'l' sc (' <l bed, 
1o th e sec uriu g of good scl'd arn1 to 11w thorn i11 <>l' tilii1io11 of tit<' s (•t•cl. \\'li e11 

a ll these 1)recautio1 1s a r c t,1k c·11 , th <" r c is 11 0 l' ('aso 1t 1\'hy a stt\'C'('ssltd c·rop or 
a lf'al fa :,; li oulcl not b e sec urecl. 

i:,om c s1rcct cl ove r is g ro 11·11. hc·i 11 g 11 t i lizc:cl nwin l~· a s p,1s1111·(• fm e;a( tl c a rn1 

h ogs. It rnakes a gooc1 fcm1ge pla111 of hi g h i'l' <'cl i11g Y11luc ;Jl!cl it ha s a benc
fie;ial effcl'L on till' f ertili t .1· c·o 1H1i1i o 11 s i11 t lt c so il. H ('; 11 1 lH• gT011·n s 11 el' c,;s 
f11l ly if tit<" lan c1 is 1l1 orol.1· li111 ccl IJdo, ·<' til e (')'op is S<'<'lkd. 

'l'ltt'l'C .i s 0 11l y il 1·cT_1· s 111;1II ,J<•t·c' ,1 ;2:l' in 11· lll•;tt arn l it is 11 0( ;1 11 irnportan1 
(•rop. Yielcls amo1 111 tcd I() l(i 1J11 s ltc •ls [ )('I' il ('I'(' i11 7!!:2.'i i11 t It" t:ilsc· ol' ilie 

TABLE I. AVERAC liJ Y ll~T,D A :-;D VA l XI.; 0 1•' l'RINC' ll ' ,\ L CROPS C:RO\\'N lN 
(; ll E l~N I~ ('0 L' 1'-:TY, IO \\ '.A''' 

Pt\l' ('(! tll 
or loht I Bn,.:l 1el,.: ' l'otal A 1·er-

I 

' l'ot.t l 
Crop 1-\tl 't'C l g'l' fal'II I 01' ton ,.: JJll,.:h cJ,.: ngc 1·:Jl tll' 

land or per a ere or ton:-: v ricc or ('l'Ol) 

COUll ty I 

Coru --- -------- -------------- -- 151.562 -11.;J(j 4-J.G G.8°18.~'6.:; :<0 .. 5G $1.;:, ;J.:;,:Jr,--J 
Oats --- -- -- - - --- ----- ---- ------ 83.243 2.J.!J2 

I 
:18.0 :J .266. 136 0.3:2 .1 ,01 5,25!) 

\\' inter whe,1t ----- ------ - - ---- 131 0.0°I 16.0 2,0\)(j 1.36 2.851) 
f,priu g 11·hent ---- -------- ------ -i:2 0.02 12.0 G2-! 1.30 811 
Harley -- -- --------------------- 327 0.0!1 ::)0.0 9,810 0.57 5.591 
H.ye -------------- -------- ---- -- 5 0.02 l 7.0 91- 6 0.80 78~ 
'l'nrnc hny ---------------------- 14,918 4.10 J.l 16.410 13.50 22 1.5:l,) 
-.\Vi ld ha y ------------------ --- -- 2,430 0.70 1.2 2.916 10.50 :lO,GI~ 
Alfalfa -------- ------ -- -------- 98,G 0.2D 

I 
2.2 2.l G9 17.50 37.9,57 

Potatoes --- --- ---------------- 180 0.0,5 61.0 10,830 2.::1.:; 25,Sil:l 
Pa ~tm c --- 69.158 2.00 -- - ----- ---------

* I owa Y ea r!J ook or A g ric.:ulturL', 1 D2G. 
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winter varieties and to J :2 bushels per acre with the spring varieties. Turkey 
is the vari ety which is most commonly grown. 

There is only a small total production of r ye, barley anrl flax. Rye and 
barley are utilized mainly as supplementary feed for hogs. Fla,-..;: is grown to 
a small cxtci1 t, chiefly on cer tain so-called alkaJi and peat soils which have 
been ne,Yly (lrained. Millet is also sometimes grown on such areas. It is 
utilized chicft y for f eeding purposes but is not considered a very satisfactory 
crop. Some S nclan gr ass is grown, chiefly, however,. in an experimental way. 
Yields have been estimated at from 4 to 7 tons of hay per acre. Rape is 
occasionally grnwn, mostly with the corn which is to be hogged clown. It 
provides a well balanced ration with corn, and is most useful as a feed for 
hogs and sheep. 

Soybeans are grown on an i11 creasing acreage. In some cases, t he beans 
are seeded with 1.he corn which is to be hogged do,vn . Satisfactory yields of 
soy beans may be sccurec1 on most of the la11d in the coun ty and the crop is 
q ni tc profitable. 

Fruit growing is cnrriNl on in a very limited way, and is not commercially 
irnp orlan1. Apples, grapes, str awben-ies, plums and cherries are grown 011 
most farms, chiefly for h ome consumption. 

P otatoes are gr own 0 11 practically all farms, the crop being utilized almost 
cn1ircl;1~ to supply tlic home clemai1ds. 

THE LIVESTOCK INDUSTRY I N GREENE COUNTY 

'l'hc liYestock iudustries of the co unty in the order of th eir importance 
arc hog raising, cattle feedi ng, sheep feeding, and dairying. The following 
figures taken from the Iowa Monthly Crop Report of July 1, 1926, based 011 
the January l , 192G, est imates of th e Division of Crop and Live Stock E sti
mates of the U. S. Department of Agriculture, show t he extent of the live 
stock industry in the county: 
H orses . .. . ................ ... .... . .... . .... .. .......... . ... . ... .. .. .. . ... . ... 12,800 
Mules . ........ . . . .. ... . . .... . . .. .. . .. .. . ... . .. .. . .. ... .. . .. .. • . .. ... . .•. .. .. . 1,200 
All cat tle ... ... . ......... .. .. . .. . .. .... . ... .. ... . . . . . .. .. . ... . . .... ... . .. .. . . . 33,800 
Hogs .. . .... ..... . . . ......... . .................... . .... . . ... ... .. .. . . . ..... . .. 81,600 
Sheep . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 200 

'l'he rais ing of hogs is the principal livestock industry and 011 most farms , 
the sale of hogs provides the chief source of income. Generally the hog·s arc 
of mixed breed , but in many cases pure bred h erds are maintained. Duroc 
Jersey and Poland China are the most popular breeds. Other breeds of im
portance in the county are the Chester Whi te and H ampshire. On January 
1, 1926, there were 81,600 hogs in th e couuty, which indicates the ext en t and 
importance of the industry. 

The raising of beef cattle is uot an important industry. The breeding herds 
are generally pure bred. Th e principal breeds of importance in the county 
are the Shorthorns, Aberdeen Angus, H erefords, and Polled H er efords. On 
J anuary 1, 1926, there were 33,800 cattle in the county. This number, how
ever, includes the dairy cattle which make up a large part of the total. Most 
of the cattle outside of the dairy herds are purchased in Chicago and Omaha 
as feeders and after a GO or 90-day feedin g period are sold on the market. 

r 
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Dairying is practiced to some extent thn10i1t the county. On most farms 
there is some surplus of dairy products which is sold, mainly in the form of 
cr eam, thru the local cream stations. 'l'he Holstein and J ersey are the leading 
dairy breeds in the county. 'fhere is no large income on the farms in general 
from the dairy industry, but in many cases dairying proves of considerable 
profit. 

Horses and mules are r aised to a very l imited extent in the county, mos t 
of the horses being of the draft type. 'l'Ji e P cr cheron is the favorite breed . 
Occasionally there is a farmer who specializes in raising d raft horses. 

On some farms where there is considerable r o11gh Janel , the sheep indust ry 
ha s been developed. In general, however, th er e is not very much sheep rai si11g 
in th e connty. "\\Th er e sheep a.re feel , the fceclcrs arc bought on the O1m1ha. 
:md Sioux City ma rkets, and after being pastured in the corn fi elds, arc put 
on a fattening ration for a p eriod of 40 to 60 cl:lys anc1 then sold. 'l'he wool 
produced in the county is sold thru the County ·wool Growers Association. 

'l'he raising of poultry has long been considered a side line on most farm s, 
but in r ecent years tlie large profits which have been secured from poultry 
products have caused the industry to receive increased attention. The sale 
of poultry and eggs may add materially to t he farm income. Most of the 
products are sold at the lo cal market s and to local buyers. 

SOIL FERTILITY CONDITIONS IN GREENE COUNTY 

In general the yields of the common farm crops grown in Greene Cou nt.'' 
are quite satisfactory but, by the adoption of proper method s of soil treat
ment, profitable increases in the yields of these cr ops may frequently be sccurec'l . 
The needs of the various individual soil types which occur in the county :1r e 
variable and they will be discussed in detail in a later section of this r eport. 
There ar e certain general r ecommendations, however, which may be mentioned 
here as they are of significance to the soils of Greene County as a whole. 

In the first p lace, emphasis should be placed upon the securin g of adequate 
drainage conditions in the couuty. There arc many areas where the soils are 
inadequately drained and crop yields are frequently poor because the soil 
is too wet. "\Vher ever this is the case, the installation of tile would be valnahlc. 
'l'he Webster soils on the uplands, t he Fargo and Bremer soils on the trrraces, 
and the "\V abash and Lamoure soils on the bottoms, arc all apt to be very seri
ously in need of drainage. On the upland and terrace types partirularly, 
tiling· would be very profitable. This is the first treatment needed by many 
of these soils, in order to secure a more satisfactory production of crops. 

I n common with most of the soils in the "\Visconsin drift soil area, the various 
types in this county are very ·well supplied with organic matter as is indicated 
by their color , which, in many cases, is black. It has been found, however, 
by much experience and many experiments, t hat applicatious of farm manure 
which supplies much organic matter will bring about proiltabie increase in 
crop yields on many of these soil types. On the Carrington loam for instance, 
the most extensively developed upland soil in the county, additions of farm 
manure are particularly valuable. Th e same is true of the Clarion loam. 
On the Carrington fine sanely loam, the use of farm manure is very profitable 
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nrnl si 111ilal'l.1· 011 lite l'i en·c smirl y lo,1rn , il nll th e Conove r s ilt lo:i m. S rnall 
;ipplirnt ion <-; m·c o[ Y,iluc 011 tlw so ils of !l ,c '\\Tt' IJs(l'r series hu t in t hi s (•,1se t he 
111n1111rr slto11 ld IH' i!ppli ed i 11 snlilll a rn ntlll 1s c1 nll sho11kl JJ OL he rnl rl c<l just 
p1·<·<·<•(li 11 g tlw g 1·011·ing· of ;1 slllc1 ll /.!'!'ili n <·ro p. s i11 c:e t l1 erc is (lanp;cr of t ausin g 
it to Indµ·(· . \\rlt ,•11 t it (' 111m111r(· is ;ippli1·cl pro1w l'l .v , li owrvc r, to th rse t y pes, 
n·r.1· prnfil11hlt- <·rn p i11('n•;ist•s Hre ort<'n s<•t·111 -c<l. 011 nrnn y or (li t' lc1Tacc a n<l 
l1ollo111la11d so ils. s i111ilm· Yii ltJ<' l'rn n1 l h1· c1pplie;,1I io 11 of' m;11 111re li as hc·e ,1 noted . 

In lll ,11 1.1· t•iJsc·s llll· gT011"i 11 g or lcg 1111ws ,rn cl l 11r11i11 g ! Item 111Hl er as gTec· n 
11 1,111111·1•;.; 11·ill ii <• of' 1·11l11 e 011 il1t' so ils of' t his ('Ot1 nly, c·spct i,Jl l~· , l'IH' n (ii(' s nppl y 
(If' 1'11r 11 1 111 ,11 11,rc• is limil l' cl. C:n'c·11 lllil ll ll l'in g is n s1il1st ii ute f or tl1c m;r or 
f'a rm rn11 n111 ·<· pr 11s ii s 11 ppl<• 11w11 t to 1lrn1 p rn di<·r. 1\ll n op l'C's id11cs sl1 01ild , 
(If' <•0 11 1·s1• . he l lt oroly 11li li zecl 011 (•1·1•r.1· f,1 rn1 in ord er lo Hid in ma inh1i11ing 11t e 
s11ppl _\· o l' 01·g,111i (· 11rnl 1(• 1·. ' l' lt <•st• y,1rio 11 s rn d ltocls of' s ttppl y in g org-;,ni c mal1 r r 
1o the ~oi l 1wrmil of emi-;ic lcrnh lr :Hlcli lions of pla 11 t foocl consL itu rn ts. rn 
IIH• <·asr o[ µTc•c·n 111,rn111·i11g ,l" i1 h legum es there· rn ,1.1· he a consid erab le innc:isc 
i11 l it e ni!rog,•11 c·o111l-11 1 o£ 11i c soi l arnl ,1'11t·n• l'a 1·rn ma nure and t· rop r es idu es a rc 
(horn]~· 11tili zPd ('011 s icl cral>lc proportions of t he pla11 t food co11 sti t ncnts whi ch 
l1an• lH'Cll r ern oYt•d from th e soi l hy the (•rops g rown , arc r eturn ed to the land. 

:\fany of 1hC' soil types ill t lt r connly arc acid i11 reaction, at least in t he 
surface soi l. ln some cm,cs t he .-o il s arc well snppl i.ecl with lime an c1 wher e 
1 lii s is 1 !'U C', wl<lit ions of lim e a rc nrn 1cccssary . 'l'hc so ils should he t cstecl 
rC'gularl .,·, lHmcw r, to determin e (hei r r eact ion or Ji.me r rqt1 ircrncn ts and lime 
sho1ild he npplic cl as rn• c't iN1 i11 nnlL•r 1\rn t t il e s upply in the soil may be kept 
11p. If 1hc so il hcl'o mcs a<·icl. th e mosL satisfactory yields of cr ops w ill not 
he scL·11rcd m1<1 , in the ease of leg umes, the cr op may often prove a fa iln!'c. 
When the s urL1 ec soi l is slro11 gl _1· acicl , acltli(i ons of lime ar c very necessa ry fop 
lhc hcsL grnwlh 01 lt·g umcs. Bn n " ·li en ther e is some lime in t he subsoil, 
if 1he s11rfacr soi l shows ,rn aL:i(l r e:ict ion , it may be desirable to make a small 
appli cation ill onlcr to pro,·i(l c for a Yigo ro1ts eMly gro,vth of a lcgnrnc. 'l'he 
onl .1· ,rn.1· to determi ne the ll cc cl of t he so il for lime is to have it tested, ancl 
it is mgN1 that t l1c so ils o f: Greene Co un t~·, pmticnlarly the Carrin gton , Con
OYc r, '\\Taukcslrn mH1 J\remcl' t _,·pc~ he tc'stc<l rrgn larly to determine whether 
or nol l ime sho11ld ht' adclccl. 'l' lt c :;;oi l types of Lhc 1Vebster series on the 
11plm1ds ,rn<l some of t he tcrn1L:c ;iml hottnmlmH1 soils, while n ormall y well 
supp lied ,l'i1lt l illl l' . 111 c1.1· sorndimes be acid an (1 additions of lim e 111;1~, he 
11cc:cssa ry . 'J'ests shor1h1 be ca n ied out on t hese so ils befor e legum es are 
grown. 

None of t ltc soi l t:, ·pcs jn th r c·ou nty show m1~· large co11 tcn L of ph osph oL"us 
ancl it seems evident, therefor e, that aclcl itio11s of a phosphate fe r ti lize r wo nlcl 
1mcloub(ccll:,· pro\'c Ynltrnblc in man:,, cases. Experiments which have been car
ried ont on some of t il e soil t ~· pcs fo1 rn (l in this co 11nty have sh ml'n profi table 
effects from 1hc application of a phosphate frrti lizer. Both aci<l phosphate 
ancl rock p hosphate have been uscc1 in many of t hese expe riments and in some 
tascs both of the frrlilizc rs have slw1rn r esults . In g·encr al, aci d phosphate 
seems to he somew hat more eco nomical ly profitable. '\Vhilc the rock p hosphate 
oft en brings abont as large inernascs in crop yicl<ls as th e acicl p h osphate, t he 
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gr ea1(' 1' cos( i 11 H► l1· (· c1 i11 ap pl.1·i11g one ton o[ rock pli osph7it c ,n t he fo nr-year 
r ot nti o11 (•0 111p,1rec1 \1·i(h GOO to 800 pou 1Hls of ,ie icl pl1osphat e per fo ur-yra r 
rotati on rn t•1 111s i li a( the ,i ppli (·a(ion of 1hr l' O(·k phospl1 nte wi ll he apt i o show 
Jpss rn on<•y nilu e. ] ( is imposs ible to 1rn1k c• 11 rl efini te C' li oiee heh1·r• t·n t he t\l'o 
phosp hntPs 1·0 1· 111 1 l'Orn lit ions. I( is 11rg <•cl, ili r l' l'fo rl' , t lrn L hoLh he testrcl on 
i11rl il'id 1111I 1'.-1r 11i,-; in this c·o1111t.1· lo il('t<' l' llli11 l' 1rliit'l1 \ri ll pron· th e rn or c pro fit 
,ilil l' 1111 clt·r [ li t• p11rii <·1 1l11r t·o rn li1ions. l•'o r q11il'k rv11 1rns a 11 cl i li l' d c1<• rm ina1 ion 
ol' th<' 1· t·s po 11 c: (' 01· til l' so il 1o ,1ppli<·atio 11 s o[ phospl1 or11 s, ilH· usr of' 11c:ic1 plws
pli ,if c is rc1:0 11111 1<· 11llf•tl . 1Vlt (• 11 a so il h11 s 1k fi11i te ly hccn shown to he in Jl('<'d 
o[ a pl1os pl1,i! c fert il iz<·r, th en r o<· k phosphate• rn11y of ten be appli ed to nc1-
rn11b1gr, it h<'i 11 g nn c1ersto ocl 111111" il1 r rn l11 r of' Lltc rock phospl1nt c will 11nt 
11P<·rss11 ril.1· ,1p1 H'11r d11l'iu g !lie fi l's1 seaso11. Jn fad in rnnst <·;1,ws tli r. i1H·1·<·11 s,·s 
i11 ('!' op .1 ·ir lcl s from r ock pliosplrn t<' ar<· muc]1 gr r11ll' 1' in tl1 r s<·co 11cl sr 11 so1 1 
11 11 d rn<1 y pers ist fo r SCYcn1 l scnso11 s foll owin g. 

E:q1cri11H·nl s l1 aw hccn cmrfrcl 011 t w it h co mplet e <•o mmereial fcrL ili zcn; , 
t·n 11 1p111·i11 g 1ltPi L· r f'fr d with tl1 c cffret of i hc use of' aeicl p hos phat e on some or 
t lw soils i11 111 c co un ty all(1 wh.i l<• qnit c as lar ge crop increases arc sce nrcc1 in 
many c11scs fr om i he c:ornplete fc rt il izen:, i heir grt'a1 CL' cost rn <',rn s t hat t l1r, 
11ppl.ic·alion has hcc11 less ct·onornically prnfit ahlr. Complete fe rtili zers arc n ot 
hcli ewd io he needed ill genr ral in Greene Couni .v, as in many imtances acid 
phosph ,li c seems to p 1·oyc cp 1i tc as v;cihrn hl c in in creasing cr op yichls. 'L' li c 
;,o ils arc grncrall,v well s11ppliec1 wi th tota l potass ium arn1 if ni tr ogc11 is clc
ficien t it nwy be aclcl ed to i he so ils by the proper use of farm man11 re and 
the t urn ing nn ckr of' inocnl alccl lcg urninons crops as g reen mamncs. J [<' nc·c 
it woulc1 see m t hat the plios phorns s 11 ppli ec1 by t he compl ete fc l' t ili :.-:er is 1l1r 
d1 icf r eason fo r its Ya lnc and t ha t acid phosphate \YO t1ld 1n·obah ly he more 
<l esirahlc fo r gener al use . 'l' es ts of compl ete comm ercial ferti li ze rs may rea<l ily 
be c-anicd out 011 any in cliYidu al farms and far mers who are .intr l'csted arc 
11rged io test iltesc nrn( rrials on a small scale in compa r ison w ith acid phos
phate befor e pnr chasing in quantiti es fo r appli ca tion t o considerahl e al'eas. 

Comm er cia l 11i(r ogcnous fe r tili zers are c·crta inly n ot needed on the soi ls of 
the coun ty in gcncrnl. lt ,roukl seem t-lia t the nsc oC leg1rn1in o11 s t·rops 11s 
grc'en nrn 1nn·es wold.cl prove a cheaper mid lJe(( cr sourc:c of nitrogen for s11<·h 
soil s ns m,1.r he ddi.eit'n l in th.is elemC'l1t. The t ltol'O utilization of .fa rm 11urnu rc, 
the t un1in g m1clcr of .legmnes as green mamHcs, and the r l'l nrn of all c- rop 
resid ues to the so il, wil l perm it o[ t he main tenance oE t he ni t rogen co nte11 t 
of tli e soils of thi s coun ty. 

Commcr ci;ci l potass ium l'<'rli li zc rs nrn y be of n1lt1e in som e iso latc<1 tilS<•;: 
in t he coun ty hut their general use cmmot be r et'ommem1ec1 at i hc p L· e;.;e 11t 
time. The soils a re ,rell suppl ied with pota ssi um ancl , if it is rnacl e aYaih:lde 
rapidl y en0l1gh , cr ops shou ld lJc acl equateJy provid ed \rith this clement. l'arm
crs ,rho arc interested may test these fertilizers, makin g t he appli cation of th e 
potass ium fertilizer along w ith acid phosphate and comparing with ac id ph os
phate used alone. 

Erosion occurs on some areas in the com1 t.r, the Uarring(on loam, steep pha,;c , 
occupying most o[ the cr ocl ed land . 'l'hcr c is some sur face washing, !io11·cvl'r, 
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in ar eas of the Ca l'rin gton loam, the Clarion loam, the Pi erce sandy loam anll 
the Carrington fin e sm1 cly loam. Jn general er os ion is not a serious prulJlc'n 
in the county, but where i t docs occur, methods should be adopted to r1eYc11t, 
the further -washing away of th e surface soil and the fo rmation of gul I ic:-;, 
or to reclaim land whi ch has already been in j u reel b.,· th e destructive act i11 n. 
Suggestions are offered later in this r epor t , for the con trol and pre,·rn ti on of 
ero ion and some one of these suggestions may be put in to oper ation under a 11 y 
particular conditions. 

THE GEOLOGY~OF GREENE:coUNTY 
'l'he soils of Greene County have been ckl'ivecl mainly fron. the c!epo,.i ts 

ma ]e during the glacia l age. Tt is unnecessnry, therefore, to conside r 1 hn 
geological history of the county except as it- involves the glacial pcriocl. 'L' hr 
bedrock is so deeply buried by the rlc-bris left hy t hr g laciers, that it has no 
effect upon the soils of the county. 

During the glacial a 0 ·e at least two great ice sheets swept OYCr the co n11t y 
an d each, upon its retreat, left behind a vast deposit of glacial t ill or clcbris. 
The earlier deposits have been very largely carried away by the late r glaeicrs. 
'l'he topographic characteristics of the county which were undoubtedly esta b
lished following the early g-laciation were very largely obliterated by t he 
action of the succeeding ice sheets. 

The first ice sheet of which there is definite evidence is known as the Kansan. 
This glacier left behind a deposit of drift material cons isting mainly of a mixtmc 
of blue clay, containing m1merorn, pebbles, boulders and shale fragme'llts, and 
frequently much sand and gravel. The depth of this deposit was extremely 
variable r anging from a few feet in cer tain areas to many feet in other location 
where valleys or clepre sions had previously o curred in the uplands. Thru 
weathering the Kansan drift ma tC'rial has chan ged in color to a yellow or red 
and by the addition of organic matter it has become somewhat darker. The 
soils of the county arc influenced to only a very small extent by this early glac· ial 
deposit. The Conover soils are sometimes considered to be deriYed in par t at 
least from the K ansan dri ft. 'l'he Pierce soils, too, may be partly Kansan in 
origin but these types arc mostly formed by the te rmin al moraine of tli e glacier. 

'l'he next and last ice sheet wll ic:h i11Yaded the county is kno,rn as the Wi scon
sin glacier . This ice sheet coYered the entire county with a thick la)·er of 
glacial drift material. 'l'he deposit, in its umvcathered condition, is a bluish 
drab to bluish-gray in color, changing to a yellow or buff when slightly weath
er ed. It consists of a mix ture of clay, sand, gravel and boulders. During the 
year s which haYe elapsed since its deposition various ,reathering agencies have 
acted upon it, there has been an accumulation of organic matter, a certa in 
amount of leaching has occurred and the present upland soils in the coun ty are 
derived practically enti r ely from this later drift as modified by weath ering and 
plant growth . The upland types of the W ebster series have been developed 
from the glacial drift und er conditions of inadequate drainage. 'l'hey ar e very 
dark in color and the lime content is high in t he subsoil and frequently in the 
surface soil. Th ere has been a par ticularly large accumulation of organic 
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matter in these soils and ,·cry litLle leaching . • The upland Lypes of the Ca rring
ton and Clarion series have been developed in Lhc better drained ar eas. The 
surface soils of these typ es ar e dark brown to black in color , the drainage 
conditions are better tlrnn in the case of the 1V cbster soils and there has been 
a smaller accumul ation of organic matter and more leaching. In most cases 
all of the lime has been carried away in the drainage water and only in the 
Clarion soils is there any lime left ever in the subsoil. 

The soils on the second bottornlands or terraces and those developed along the 
Yarious drainageways of the county on the bottoms have been formed from the 
glacial drift which has been washed dO\rn by the st reams, r e,rnrked and r e
deposi tecl. 'l'hey possess many of the characteristics of the upland types, and ar c 
uniformly dark in color , and occasionally high in lime con ten t. 'l'his is the case 
with the Fargo silty clay loam on the terraces and th e Larnoure silty clay loam on 
t-hc bottoms. Th e Br emer so ils on the terraces arc heavy and black in color with 
impcnio us subsoil s but they contain no lime. The O'Neill oils have a sandy to 
grHelly subsoil, and sl1 ow no lime content. 'l'h e Waukesha types are lighter 111 

/ 
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textm·c in the subsoil ilia11 til e Ll r cmcr soil s am l J1rm c hcttl'l' draine<l. 'l'hey do 
not contain l im e. On 1.h c bo tto ms, tli c ,\~abash soils a rc J1 e,\\y in text ure a11c1 
p ar ticul ad y l1 r1w y in the snbsoi l lrnt they are poo i-ly ch ai ned ancl lacki ng in l ime 
content. Drainage condif ions 01 1 all t he hra1y botfomla 11 (1 so il::; ,Hr gp11 er all y 
Ye1·y poor. 

PHYS IO GRAP HY AND DH A INAGE 

I n gcll era l tl1 c lopog rapl1i e f cah1 r cs of Cl1·ee ne Coun ty 111 ·c l'11 1i r l'l 1- t· lrnra d c1·
istic of 1hc COllClitiorn; fl1ruou t 1.hc \\'isc011si n d ril"1 soi l 11rea. J1ift lt· r el iPI° 
is cl'i cl cm:ccl 0 11 t lte upl aml s, t l1 e gen eral lopogmpliy ])(' i11g 1-trntl.1· u11d11la t i11 g
fo sli glitly ro lli ng in ar l'11s of the C' lar ion and Caninµt on soi ls ,rnd il'l"(•l t o fL11· 
or dq1i·essccl ,rl1t•rr the "\\'eh,tcr soils occ rn·. 'l'he su rfa ce oI 1 lw n plall( l is clotfl'd 
" ith tl1l'sc cl cp rr ssctl nrc',1-~ \\·here t il e \\T,e hstt,1· types nr<' J"o1 1n tl 1111 cl 11·if Ii so 11H· 
11reas of Jl l'at 11ncl rn1 1("k. , \ long some of 1l1 t' in tl'r 111it1 t· i i1 dr11iw1µc· 1r1 1_1·s t li <•n· 
arc rlcpre,; ,-cd 111·r,1s o[ t lll' Vargo s ilty chiy loam. 

Lo11·, irn:011 sp in 1ow-; kn obs 111Hl s1rell s oc-i- ur in fliosc· 111Tils 1d1 i1· li l1i1\"\' hl'l' II 

l" or111 cd at 1. he c·d gc oE Lil e glal" il' r , in what i1; k11 01111 c1 s 1il e 1c·1·111i1111l 1n o1·,1111t '. 
He-re ot·("l ll' th e· ,n cas o[ t il e- p jp1·c:c soi ls. '1'J1 csr g rn n ·ll .1· knolls l" nr1n 1 Ii (' rnos1 
c- on ,;pil" 1to11s to pog rap hi e Jca t un •s oE 1h r t 0rlll ty . 

Ver y li ti.lc ('l"CJSion l1 ;1 s oc· r·111Tcd an d onl y along· til e Li 1·g('1: st re,1 111 .s l1as 1. hL·i·t' 
!well an r c ut! ing l>y the st r eam , rntl'r s. H er c, m1 1oro11·, gorg('-l ikc Y, tl i('_n; h,11·\' 
been fo rm ed. 'J'h e boltornlm1cls ,ire 1iano11· aiHl s11 lij l'd to OH"rtl cl\r. .\l ong i. 111• 

smal ler ,;tr carn s t he Yall t,:,·s m·c ,ri ck t· bu t th ey too a rc flo orl t'cl a f period s u [ 

li ca1·y r a in Fall . 
'l' enac-e or sc't·uncl holtomlm1ds a l'e fo u nd r1lo11 g mo~t ol: 1 lw sf n ·111ns i n 1. li e 

r·omd.y. 'l'h ey Ya l'y in ,r irllh fr om one-half to on c-e igl1 tlt of a m ilt.; a11C ! ex tc ncl 
fo r Jon g c1is(11nvrs a lon i:\" Lil e large !.' s tr eams, llllt t l1r .1· a rc s111 11I! 11 11(! i1Tc'g1 1l.1r i 11 
d istril.J u tion al oJ1 g ll1e sim1ll rr cre<'ks aJ1d t r ili utm·it·s. 

'l'hc dn1 iJ1 agc ol' the vou11 ty is hi-ough t abo ut nrnin ly li .1 · ! li t· n ac·<: 00 11 Hin ·r m11I 
it s va rious t r iln11 m: ics. 'l'li is r i1·c r fl ows <li ago nn lly 11t-ross t il e r·o1111f _1· f r o111 
Hor1l 1\rrsL t o sonl l1 cast. "\Vi lli its most ex i cns i1·c fr ilin tnri r·s, lf11rd iJ1 Creek aml 
lfo tl l' i1·k Un.'ek, an d wi1l1 1rn mero11s other minor 1 r iln 1tar ies, iL tak <'s c·arc of 1 li c' 
<ln1irn1 gc of the c- ell tral ,11Hl nodli ern pa r1s of 1.li c t·o1111 1y. 'J' lte so 11 11i1rC'stt•r11 
part of the county is ch a in ed by "\Vil low and Green Brier Creeks, ,r lii h• r nsL of 
th e R acc oon R i1·cr , f-;nak c Cr rck takes <: ar e o[ t he dra i1 111ge in t he soulli 
eastrr n cor11e1· of t h e couuty. 

Over mu ch or the coun ty the natural dra ill age system is quite adeq uate. I n 
r ather cx tens i1·c areas in many par ts of th e coun ty , h o,ye,·c1', th e 1iat ural ch-a i11 -
age is J1 0t suffi c: icn t. 'l'J1is lack oE dr ainage is p articularlr H iclem ccl in I-Iigl1-
land, D awson and P aton 'l'o,Ynsl1 i1, s i n tlt c n orth rn1 pa rt of !h e co uni y . H en· 
ther e arc extcnsiYe areas of th e "\\Tebstcl' s ilty clay loam whit h is J1 at m all.,· a 
p oorly draiJ1 ccl so il. Con sicl erah le ar eas of this i ,1·pc ar c also foull(l in Br istol 
to,rnsh ip . In th e sou tl1er n part of the conn iy ther e ar e many ar eas of 1,oorly 
clra in ccl lan d of th is parl in 1l a1: typ e and of otli l'r l,l'l)CS of the "\VelJ s1cr seri es. 
:Hu ch of the land on t he 1. cr raccs mid bottom s i11 1.1 1c c·o nnf y is l ik(,wisc imp rop
erl y clrninccl . 
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'L' li c llil!ll l"il l _ Ll rn in,1g·(• s_n;f('III of 11w ('0lll1 11',t is sho11·11 1))1 t lH' ,ll' l" Olll lla ll .)"ill g 
lll ,lp. H 1s q~11fc <'1·Hl<· 11 t tl1a l ll1r r r a rc nrnny a reas 11·hcrc :n- Lifi r ial cl rnina/!c is 
11 r ee~sar_,·. "\\ l1 crc1·c1· f lwt·t' ,ll"e a rc11s of tlic n n· io us 1. ypcs of t il e "\\Tchstr r Rl' ri i·s 
on th e 11plm1cls, a l'eas of !lie Fargo s ilty cla~· loa m or of the Br emer soils on t he 
icn ar·es or nrcas of'. !he La111 ourc or \\Tabash se ri es or of p eat and rn rn·k on t he 
hot tomhrn cl s i t is vr' r fai n 1lrnt ar ii fi ("i al draiJ1 agc , r ill proYc of Yalne, if tile has 
not ali-e,Hl .1· bC'cn jm,1allec1 . , \ s all th ese soib ar c natmall y pool'l~, clrai J1 cd , a l1(1 
as t he.1· ot-vlll' ex tcnsi1·clr, i t is qn i1 e c1·i clen t tha t th e adcqn a tc dn1in a2·e of rnncl i 
of t lt r land in G rcene Conn f y is th e first trea tmcnt that is need eel f ~r th e p r o
tl 11 ct ion oE s11tisfa r tory cr ops. 

THE SOILS OF GREENE COUNTY 
'l'li c soil s or G rcC'n c Col1J1t~: me g rouped in to three classes a rconli11 0· t o t ltcil' 

or ip: in an d lot: ati ou. 'l'hcsc 11 rc dri f t soi ls, 1rr eac:e soils, an d s\\·amp and bottom 
lan d soils. Drift soil s arc fo rm ed from the mater ial carried by gla(" icrs a ncl clc
pos itrd 011 t he snr fac- c of fl1 c land wl1 cn the gla cier 1·cti-catc cl. Smh Ro il s ar c 
qni 1e Ya r iah lc in comp osition ,m cl mu ally con tain 1, cbiJlcs an d fr cqu cnth · bould
ers. 'J' r n-at·c soi ls ar c old holto ml an cls which have been r aised above ove~·flow hv 
'.' cl ccrea:sc in t he volu111r of 11i c st rc·ams ,d1 icJ1 clrposi tecl them or hy a dep r css io;1 
m the r 11·c t· chann el. Swamp aJ1d bottomlan d soils arc those occurr in"' in low 

l . 0 ' 

p oor Y dram ed a1·r as or aloJ1 g s1Teams a ncl thry arc s uhjcd to more or less f n '-
lJ l! Cll t 01·c rfl ow. 'l'h c exten t and ocr·mTcncc of t hese groups of soils in Gr een e 
Comity ar c shown in table II. 

, \]m ost Hin e-t cn 1hs o f' 1hc c·o1mt~·- i-10.G p crcrn t, is c-0\·r rrd by cli- ift soi ls. 'l'li e i-c 
a rc <: ompara1 i1·cl_,· s 111a ll an•a s of 1<' 1Til(·c soi ls and s1nrn11i nn cl hot1 omla n r1 , oi lR. 
Ench of these gro u ps co 1·c'rs :i. 2 pcn ·cn t of t il e t ota l area of ll1 c county. 'l'hey 

<Wv 11r along- t l1c Y,1i-i ous st r ra11 1s aml fril iutarics in num er ous sma ll a reas varying 
1r 1<i ely 111 sliape ,mcl s ize . 

'l'h cr c ar c 10 incl i1·icln al soil fn>cs in t h e county and these with the sLccp 
pltasc of the C'n n oinglon loa m a nd t li r ar eas of p eat and m uek , make a total or 

22 soi l a i-r ,1s. Tltr r c are cig-ht dr if t soil s and with t he st eep phase of the Car
r i11g ton loa m, 11i11 c n i-cas rn,1ppcd 1111cl er the licad ing drift soils. Th ere arc s ix 
tcn arc 1ypcs and sc· 1·cn 11 r r· 11 s of' s11a111 p and hottomlam1 soils inclu cl ing t he ,1 rc' c1 s 
o I' pe,1t ancl 11rnck. 'J'he rn rio ns soil iyp rs in tltrsc g roups ar c disting ni sh ccl 011 
f li e· IJ,1 s is of: vcr1 a i II defini te <·l iarac lcr isiics wl1iC'h will he cl escr ibcd later in t l1 is 
l" l' J) 0rf. 'J' li C' 11 arn r s whir l1 a i-c .u:i1·c 11 to t hese soil 1yp es in dicate partic1tlar t·l rn i- 
ac-tc ri stivs. 'l'he 11 r cas coHr ccl by t l1c ind ivicl 11al soil ty p es in the county arc 
g i 1·cn in tahlc JIT. 

The Canin g-ton lon m is b.r f ar !li e most ex ten siv e ind iviclt1,1l ·1 t " s01 . -yp e. 

TABLE TI. AREAS OF DJli'F'EREl\" T GRO UPS OJ<' SOILS I N GREENE COU NTY 

So il G ro11 p 

n rift c:oi , s ______ __ __ __ _____ _________ ____ _____ _ 
'l'crr rirc soi ls __ _ - --- --------
1-1,rnmp and bottorn l11 nd soils __ __________ -=-==----------------= 

' l'o(·nL I ----------- -- -------- --------------------------

Acres 

329,472 
18.9-14 
18,9<J4 

3G7.360 

P ercent 

8H.r. 
;) .2 

5.2 
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'\Vith the steep phase, which is of very minor importance, this type cov ers 
over half the area of the county, 53.5 p er cent. The Webster silty clay loam 
is the second most extcnsiYe soil type. It covers oYer one-quarter of t1te 
total area of the county, 2G.2 percent. The Clarion loam is the third most 
extensive type, coyering 7.1 p ercent of the county. 

The remainder of the individual soil types in the county are all much smaller 
in extent. 'l'he Wabash silty clay loam, the most extensive bottomland soil, is 
next in area , covering 2.4 percent of the county. The O'Neill sanely loam, the 
most extensiYe terrace type, comes next, covering 2.2 percent of the ~ounty. 
Then follows the Fargo silty clay loam, the second largest terrace soil which 
covers 1.5 percent of the county. The ·w ebster loam which is next in extent 
in the county and the fourth drift soil in area, covers 1.2 percent of th e 
county. The remaining types all cover less than one p ercent of the total area 
of the county. There are small areas mapped of the Conover silt loam, the 
Carrington fine sanely loam, the ·w ebster clay loam ancl the Pierce sanely 
loam on the uplands, areas of the '\Vaukesha silt loam and sanely loam and of 
the Bremer silty clay loam and silt loam on the terraces and areas of the 
Sarpy fine sanely loam, '\Vabash loam ancl very fine sandy loam, Lamoure 
silty clay loam ancl peat ancl muck on the bottoms. 

There are certain definit e relationships between the topographic conditions 
ancl the occurren ce of the individual soil types. On the uplands the Webster 
soils are found on the level to flat or depressed areas. The o,ther up land types 
of the Carrington, Clarion ancl Conover series, are found on the more rolling 

TABLE III. AREAS OF DIFFERENT SOIL TYPES IN GREENE COUNTY 

Soil I 
No. Soil type 

DRIF'.l' SOILS 
l Carrington loam _____ __ _____ ______ ____ _____ _ 

57 Cnrrington loam (steep plrnsc)_ ________ ____ _ 
107 Webster silty clay loam ___ _____ __ ____ __ ____ _ 
138 Clarion loam --- ----------- -------------- ----

55 Webster loam -------- ------ --- ---- ----------167 Conover silt loam __ ____ ______ ____ ___ _____ __ _ _ 
4 Carrington fine sandy loam __ __ _____ ______ _ _ 

56 Webster clay loam ________ __ __ ____ __ ___ __ ___ _ 
191 Pi ercr. sandy loam ____ ______ ___ __ __ __ __ ___ __ _ 

'l'JmRAC:E SOILS 

Acres 

189,120} 
7,296 

96,320 
26,240 

4,288 
2,496 
1,344 
1,344 
1,024 

126 O'Neill snndy loam__ ______ _______ _____ __ ___ _ 7,936 
109 Fargo silty clay loarn __ ____ ________ __ ____ ___ l 5, 632 

75 iVaul,esha silt loam ___ ___ ____ __ ______ ____ ___ l 2,112 
127 Waukesha sandy loam ____ ___ _________ _____ __ l 1,920 

43 Bremer silty clay lonm---------- ------ ---- --1 704 
88 Bremer silt loam_____ __ _______ ____ __ __ __ __ __ 640 

SW AMP AND BO'l'l'Ol\H.AND SOILS 
48 Wnbash silty clay loam____ ___ ___ ______ ___ ___ 8,832 

102 Sarpy fine sandy loam __ ____ _______ __ __ ___ __ 2,432 
49 Wabnsh loam ---------- --------------------- 2,112 
21 Peat --------------------- ------------- -- ----- 2,048 

192 Wabash very fine sandy loam__ ______ _______ 1,728 
111 Lamoure silty clay loam___ __ ___ _____ ______ __ 960 
21a Muck -- - - --------- - - - - - ------ - - - - - --- - - -- ---- 832 

Total _____ ___________________ ___ ____ ____ \ 367,360 

I Percent of totnl 
area of connty 

53.5 

262 
7.1 
1.2 
0.7 
0. 3 
0.3 
0.3 

2.2 
1.5 
0.6 
0.5 
0.2 
0.2 

2.4 
0.7 
0.6 
0.5 
0.5 
0.3 
0.2 
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:B'ig. 3. Flat areas of W ebster soils show knolls of Clarion loa m or Carrington loam. 

areas ~r high ridges in the uplands. The Pier ce sanely loam occurs in knob-like 
are~s m the uplands, being ma~e up largely of gravelly material. 

'Ihe s:eep phase of the Carrmgton loam as indicated in the name is rather 
abrupt m topography ancl on this ,type coru;iclerable erosion has occurred. On 
the terra~es the Fargo and Bremer soils are found on the very level to depressed 
areas w l11le t~1e O 'Neill ancl Waukesha types occur on the higher lands ancl are 
frequently slightly undulating in topography. On the bottoms the topographic 
features are, of course, not developed, most of the areas being level to flat in 
topography. 

THE FERTILITY IN GREENE COUNTY SOILS 

Samples were tak~n for analysis from each of the soils in the county except 
~~e steep phase Carrmgton loam and the Pierce sanely loam on the drift uplands. 
I hese types wel't, not sampled because of their small extent and because of the 
fact that they are of little importance agriculturally. Furthermore the variable 
character of these soils would make an analysis of questionable value. The 
.1,reas of peat and muck were not sampled as many analyses have been made of 
thesr matrrials and there is so much va?.·iation in them with regard to depth and 
extent 0f decomposition, and t he materials are so uniform in composition, that 
further analyses seem unnecessary. 

The more extensive soil types_ were sampled in trip licate but only one sample 
was taken from each of the mmor types. The greatest care was ~xercisec1 in 
sa~pling to be_ sure t_hat the sam?les would represent accurately th.:! particular 
soi~ type. It 1s pa;rt1cularly clesrrahlP that such samples be taken from areas 
which have not been differentiated from the general run of the type by special 



lG SOIL S L. RVEY OF IO\\' A 

m ethod s of treal men t . :-:i,irnplcs \\·ere taken at th r ee cleptbs, 0 to G 2/ 3 in ches, 
G 2/ 3 to 20 inc·hes and 20 Lo -10 ind1cs represen ting the su rface so.il, ihc snb
s t1rfa("c so il and th e s uh ~o il r c,;;p cct.iY cly. 

The sampl es \Yerc all ana l.\·zed for tol·al pl10s11horns, total nitrogcu , total or
ganic carbon , total inorga n ie c:cu·hon and limeston e r equirem ent. 'l'hc offic ial 

m ctl1ocl s were followed in th e dl'i crmina t ion of tlic phosphorus, nitrogen anc1 
c,1rbo11 a n d 1he 'l'n10g q11a l ita ti\·c tl' ;t \l"a,; 11 ,-11 cl in delc1 1·mini11g llw ·1illwston,· 

1·c' lJni rell 1e111 s. 'l'\J e fi g 11rps g-i1·cn in tli c tables ar c the averages of the r C's11li s of" 
cl u11li c·ale c1c lc nni11alion s of all sa mpl es of each 1ype nncl t\1py r epres('11t tl1 erc

fo rc t l1 c awrngcs of -:l or 12 c1eterminalions. 

T H E SURF'ACE SOILS 

'l'hc r esults of tl1 c analyses of the surface soils are given m tahle 1 \'. ' l'iic'y 

a i-c rnk1 ilaLecl on tlie 1>a sis of brn million poru1cls of s urfac:e soil per acre. 

'J'h c Yarious so il typ es in t he county sll o,Y con s id erable Yari ation in c:ontc11t of 

t otal pl1osphon1s. The amo unt of t hi s clemcrnt ranges from 767 pounds in t h e 
ConoYcr s ilt loarn up to J ,DGG ponmls in the Fargo silty day loam . J\'o r cla

tion sl1 ip appears bchrccn the pl1osphor u content of t h e soils and ihc particul a r 

soi l groups, altho11gh t he aY eragcs cf the Yarious t ype · analyzed would show 

lh at tli c ter race so ils and the s 11·amp and bottomlancl so ils a rc som ewhat better 

s uppliPcl ,riU1 th is clem ent tl1m1 t li c upland drift types . 'l'lti s rnig-l1t he cxpeelt'd 

Crom tl1c fad t hat the tcrnH:e ancl lJottomlan cl so i ls l1a\·c Leen Jes,; exle ns i1'(•l.r 
c11ltirnlccl and th er e l1a;;. therefo re, been a small e r r cm oYal of lhc plant fooc l 

e lem e11Ls tlirn cropping·. 
Som e in1c rC'sli11g e:or1Tlation s m·c sh01rn, however , amon g tl1 c yario us so il srriC's 

Noil I 
No. 

l 
107 
]_'l P uc' 
55 

167 
,I 

r• 

] 2(i 

109 
7:j 

127 
,1:1 
88 

48 
102 
49 

192 

111 

TABLE l\T. PLANT FOOD JK GREENE COUNTY, IO'WA, SO ILS 
Pound s per acre o[ 2 milli on pouncl s of surface so il (0-G 2/ 3") 

I ' l'otn l 
plws- I ' l'o tal 

I phorus ! 11itrog('n 

l >H.J:F' I' SOILS 

Carri ngton lo,1111 ----- ------- l.Hiii 4,G l3 
\\·l, J>:, trl" ~i lty c-lii y Joa 11 1_ ___ _ 1,508 7.1·10 
Clarion loa111 -- - --- - ---- -- - - 1,091 4.1 20 
1Veb8tc1· loa Ill --------------- 781 ,J,3G1l 
ConoYci- ~i lt I Oil 111 __ ___ ___ ___ 7G7 2.l 20 
CaHiugton fi11e ~nnclr ]OU II L !Wl 2,300 

- , " ) " ' .- -?·) J _::J __ ~ /,880 
' l'J~HR...\('E SOTLS 

0-Nci JJ fi aml>' lo,1111 __ ___ _____ l.306 -l.0-10 
J<'argc, ~ilty r l.1>· l o11m ____ ___ UJGG 8::~GO 
'IVnul,c~ha ~i lt Jon 111 _ _ __ _ ___ _ 1 l.Glfi 3.720 
\\' nukr~li,1 ~,111dy loam_ _____ 808 2.GSO 
Hremrr si lty c· lny loam ___ ___ l.5-rn G.320 
Bremer ~ilt lo:irn __ _____ ___ __ 1.0G-1 5.000 

f:i\\"A) I P -e\Nl) BO']Vl'Ol\11,AKD 

\V abll sh ,;ilty clny lon 11 1 ____ _ 
S:npy J"i11 c sandy Jonrn _____ _ 
iVaba ~h lonm _ _ ___ 

1 

iVnbash Ycry fine sancl y 

L:~~~~~re -;ilty-cl;{y -l-~;~1~ =---1 

1,<195 
1.2GG 
l .239 

1.589 
1.441 

G,880 
1.4-10 
3,840 

5.000 
i400 

I 

'l'ol.11 ' l'otul 11.ime~tone 
organic; i11orgn11ic ' J"C(f t1ire-
Cll rbon I earlJ011 , rn c11 t 

54,953 
74,803 
'19,050 
5:2 ,2:2G 
30.520 
2U,!l7-'i 
( l -JG.1Gu 

51.602 
]f l:!.12-l 

-lG.325 
3:).35-1 
82.'.2!) .j 
71.122 

SOT!.S 

87.775 
lG.255 
51,775 

58.815 
7G,-'i79 

I 

I 

------
41,G!J{J 
-- -- --

2.2:l I 
-- ----
--·--- - I 

4.727 

lG,071 

•) -, 
--
3, 
--
5) 
2. 

ci l lU 

uoo 

111 10 
uuo 

IJ ,{) IJ() 

2.1110 
2.000 
1.000 
2,0110 

l.000 

'.2.000 

2,000 
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an d so il types. Tlrn s, on t h e arn rag-<', the so~ls of Ili c 1\TPhstt, 1· ,;el' i('S on the 
r1 p lancls arc b etter supplif'cl 111nn the ( 111rri11glu11. ( ' la l'i on ,>1· ( 'onn Yc•1· soils . Oll 
t he t er races, th p Pa rgo ,-oi ls ,11·c• llw iH',I s1 1p1ili ,·<i 11•iili t lic• <'i <· 1t11 •n1 plio -q1\1or1:,-. 

On the bottomlancls, t \J e amonn1 s of the c lem en t p1·psc•n t m-c \·c1·y rnu 1·l1 !l1P s,i mc 

in all the soi l series. Co mpar in g the Yarious I_\.Jles in tl1 e in d ivicltwl seri es it \\'ill 
be n oted that tl1c \ Vehs ter s il ly clny lonm an cl c·la.\· lo,1m are llllH:h hclll'r s1 111pli l'<l 

with phosphorus than th e 1Yehstcr l oam. The C'an-i11g-l011 loam is h cil c t· s 11 p

p liccl than !lie Carrington fin e sanely loa m. 'l'li P J1rem er sill y c:la r loam is mn elt 

hi gher in t l1c elemen t than l·l1 e Brem er silt loam. 'l'h c ·w aukcsha si lt loam ("On

tains t \\·icc as rnuch phosphorus as the 1Vauk cslia s anely loam. 'l'hc 1\TalJash 

s il ty clay loam is higher in 1ihosphorus content than the \\' abash loam. 'l' ltl: 

very fi n e sanely loam of this se ri es is, l1 01rnwr, higher cYcn t han the \ \Talrnsh s ili ,r 
clay loam , prou ably clu e lo som e ahrn>1·111cl\ e: ornlitio11 in tl1is parlil"lllHl' soi l, or 
t he p'nrticnl al' sample ,rhich was ana lyzed. 

In general it seems from these analyses that t l1 cr c is a rai hcr defi ni te relation

shi p bct\recn t h e phosphorus conten t of th e soil s anc1 ihe cl1m·aderislics wll ieh 

ser ve as a basis for distinguishing t h e Yarious so il series nrnJ soi l 1,qw,; . 'l'h cse 
c:.h aracteris t ics include topogra1)hy, colol', s ubsoil c·haracter, a11cl tcxt nrc. J t 
seems th at. those soils wh icl1 are l cyeJ. to fiat o r cleprc:-;:-; (' cl i11 lo[)OgT,1J1li.1·. blnvk
cr in color, ll'ith h eavier subsoil co 11cliti ons, :mcl l1 c'aYic·1· in ((1xl 11 1· c1 il l"l' g<'11n,1l 
ri ch er in phosphor us th an 1l1ose whic:lt ,1 1·e more rollinµ- in 1opo~•.-r,1p hy . li gh l1·1· 

ly r i cl1 cr in phosp h orus l li a n those wltic·l1 arc m o1·c rolli11g- i11 1opogrnJJl1.\· , 
li ghter in color, with light er tcxt urccl or rnore open s nbso il s a ncl li g \J ir'1· in 
1extur c in tlie s urfaec so il. Occas ional Ir 1h Pre a r c some c'xccpl ion ,; 1o i\Ji -: 
gen eral r uk as h as b ee n nolccl in the c,1se of t he \\T ,1 hash Yc· 1·,\· fin e sa 11t!.\· l onrn . 
'l'hc genera l. conclusions wl1ich lrnl" e h Pc11 clra,111 l"rom Ille ,111111\·sc's or 1lie so il s 
of t h is co unty are , bowe\' cJ·, b orne ont h>· t h e aiwl_\·sc's o f [ '1°P so il s i11 111 ,1n.1· 
oth er coun t ies, w h er e co rnpariso11 s licn c hee 11 lllil<lC' of' 1h e p\Jospl1on1s vo11 -
lcn t of various soil types . 

Consider ing the ann lyses of 111P soils of ll1e county i11 g ('n el'nl , it is np1ia 1·(•nl 

t h at t her e is no large c·on tcn t oE phospl1on 1s m1cl (•crtain l,r 1li c· s1 1pp\~- is inacl<' 
qn ate to rn cPt t he n eed s of <·rops !"or ai1 y c·onsickn1hle i111rnh l' l' o[ \'P,ll"S . ·\\ ' \J 1,11 
t he supply of pliosplrnrns in the soil goes as low as is t\Jc c-,JSC' .i n. 111,rn v of il ll' 

types in t h i. co1m ty, i t is quite r casonnhl c lo rondu cl e thal 1h p1•1, ,rill li e :rn 
in sn ffieir n t s11 pply of a,·ailaul c phosphon1 s Lo m eet lhc n Pe(ls of" c·rops. It ,rnt1ld 

seem, Lh er pfo rc, that pl1ospl1on1s fr rtili zc rs wonlcl 1m clouhkcl l,v p1·0\"P o[ Yalii (' 

on many of th ese soils at tltc present timP . ln c1cec1 the e1·ickn c·c · frnm ili1 · "T<'(' ll 
ho usc experiments ancl ccr tnin fi eld iests on ,-;o rn c of tl1Psc 1.'·1ws in o1h er c-0~1n tiC's 

poin ts io t l1e fact ihat tl1c use of eertain ph os phon1 s frrl ili ;:P rs on (he soi ls 01 
t h is county may Le attcnclecl ,ritlt con s id r rahl c pl'ofit. 'l' \Jpsp expc•1· imc•11ts w ill 
be r efcncd to l ater in this report. 

vVhi lc the nitrogen conten t of the soi ls of t l1i s co11nty i,; mm·h highC'r than th<' 

conten t of ph osphorus there is quite as wicl e a range in the to1al amount p resc11t . 

'l'he Sarpy fine sandy loam on the lJottom s contains J,4+0 JJ01mcls o[ iolal nitro
gen. 'l'h is is the most poorly suppl.icd ty pe in tl1 e eo 1111tt•~-- 'l'\J e F'an~·o s ill_v elny 
loam on the terraces sho 11·s a content of 8,3 60 ponncls per acr e. 'l'his is the 
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highest content of nitrogen in any of the soil types. Again there is no r elation
ship between the nitrogen content of the various soils and the soil groups. On 
the average the ·drift soils are a little bit lower in content of this constituent 
than the other soil groups. 'fhe difference is not signifrcant and may be attrib 
uted entirely to the fact that there has been less plant growth on the terTace and 
bottomland soils and hence a smaller removal of nitrogen. 

'fhc relationships among the var ious soil series and soil types ar e q nite definite. 
Thns on the drift uplands the soils of the W ebster series ar e, on the average, 
J1ighcr in nitrogen than the soi ls of the other seri e represented. On the terraces, 
the Fargo soils are better supplied than tbe other types, the Bremer types coming 
next and the W aukesha and O 'Neill soils being about the same. On the bottom
lands, the W abash and JJamo ure soils are higher than the Sarpy type, the La
moure being somewhat better supplied with nitrogen t han the Wabash soi ls. 

'f extural differences in the individual types ar e dir ectly r elated to the nitrogen 
content of the soil. 'fhu s the W ebster silty clay loam and the clay loam arc 
much better supplied than the loam. The Garrington loam is very much higher 
than the fine sandy loarn. 'l'Le ·waukesha silt loam is higher than the sandy 
loam of the same series and the Bremer silty clay loam is much higher tl1an t he 
Bremer silt loam. 'l'Le "\Vabash silty clay loam is higher than the loam and 
very fine sandy loam. '1'J1 e latter is omewhat better supplied than the loam 
pl'obably due to some abnormality in this particular soil type or sample. 

'fhe various charactcrisitics which ser ve to determine the soil series and the 
variations in texture of soils within ser ies may be correlated with the nitrogen 
content of the soils. Those soils which are darker in color, level to depressed in 
topogi·aphy and with heavier textured subsoils are be tter supplied with nit rogen 
than the more rolling types, light in color with lighter textured subsoils. Th ese 
correlations are yery evident in the case of the Webster soils on t he drif t upland. 
They are also shown with the Fargo and Bremer types on the terraces and with 
the Lamoure and "\,\Taba h soils on the bottoms. Soils which have a finer texture 
such as the silty clay loams and clay lo,ams are better supplied with nit rogen 
than the coar ser textured so ils such as loams and sandy loams. This effect of 
texture is shown upon compai·ing the W ebster clay loam and silty clay loam witl1 
the vVebster loam. Similarl y in the case of the W aukesha silt loam and the 
sandy loam the r elationship is clearly shown, as well ,as the comparison of the 
Bremer silty clay loam and the silt loam. Previous conclusions are very largely 
confirmed by the dala presented, show i11 g th e r elationship between color , 
topography, subsoil character , surface soi l texture and the ni trogen content 

of soils. 
vVhile the supply of nitrogen in mcst of t he soils in th is county seems to be 

large enough to supply the needs of many cr ops, this element must be considered 
when systems of permanent fe rtility are planned for the county. It is very im
portant that the amount of nitrogen in the soils be kept up if the supply is to be 
adequate for future crop growth. The large r emoval of this element by crop 
gr owth and by r emoval of the i,;ol uble nitrates in drainage water makes it evident 
that a return of some fert ilizing material supplying nitrogen must be included 

' . 
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as an essential part of a11 y system of permanent a1:rrin1lturc. In a .few eases, iL 
would seem desirable to a dd ni trogen to the soi ls now. 

'l'h e most common and most swtisfactory means of addi ng nitrogen to the soil 
is by the use of farm manure. By the proper pr eservation and application of 
the manure produced on the farms, a very large pmt of the nitrogen remoYcd by 
the crops grown may be returned to the land. Crop residu es ,,hen thoroly in
corporated with the soil also retnrn a considerable amount of nitrogen and tlrn s 
aid in the maintemmce of the supply of this constituent. It is rarely possible, 
however , to keep up the content of nit rogen in the soil by the u se of farm ma
nures and cr op r esidues alone. 'l'hc use of certain lcgnmc cr ops as green manures 
is a most impor.tant farm practice from the standpoint of maintaining and in
cr easing· the nitrogen supply in the soil. Wh en legumes are well inoculated and 
turned under in the soil ther e is a considerable addition of nitrogen to the land. 
Gr een manuring also supplies considerable amoun1 s of organic matter and the 
practice is one which may be very desira,ble in many cases as a supplement to 
farm manuring or as a substitute for that practice. By the proper use of legum
inous crops as green manures and the thoro utilization of all farm manure and 
crop residues it is possible to keep up the nitrogen content of' tl1 e soils of this 
county without having r ecourse to expensive commercial nitrogenous fer 
tilizers. 

The total organic carbon present in the soils in Greene County is somewhat 
variable ranging from 16,255 pounds in the Sarpy fin e sanely loam np to 102,124 
pounds in the Fiargo silty clay loam. It may be n ot ed that these are the same 
types which showed the lowest and highest content of nitrogen respectively. 

In general the r elationship amon g the various soils and their conten t in or
ganic cai,bon is very much the same as that noted in t he case of nitrogen. Thus 
th e W ebster soils on the drift uplands are better suppli ed than the other nplancl 
1ypcs. The Fargo and Bremer soils ar e better supplied than the other soils on 
the terraces, while the W abash and Lamoure type a.re the richest in organic 
carbon among the soil s on the bottoms. The effects of cl iffe rell(;Cs in texture an· 
very muc,h the same as were noted in t he case of tl1c nitrogen ronten t. 'fhc 
heavier textured soils arc much better supplied with organic carbon, in general, 
than the light t extured types. 'l'his is evidenced hy comparing the var ious 
"\Vebster soils on th e uphm cls, the ·w aukcsha a nd Bremer types on the terraces 
and the "\Vabash soils on the bottoms. 'fh e same factors which have been rn c 11 -
tion ccl before seem to play a very important part in determining the total content 
of organic ca.l'bon in the e soils. Those types which are level in topography, 
black in color, with heavier-textured, impervious sub oils and fine textured sur
face soils are the richest in organic carbon or o,rganic matter, just as was noted 
in t he case of nitrogen and phosphorus. 

It would seem that the soils of this county are fairly well supplied with or
ganic matter , but again , it must be emphasized that any system of permanent 
agriculture must provide for the r eturn to the soil of sufficient organic matter 
to keep up the supply. E ven where the conten t is considerable there may be 
a very rapid loss under continued cultivation and the growing of general farm 
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vrnp,; ;irnl !II!' ;1ddi!io11 of fn!.ili?,i11 g- ma!C' r i,ils s t1 pply i11 g organi c rnilttcr is \'Cl'.)' 

m •1 ·1·,N1r,\·. I 11 1 lio;,c l ',1.-..('S ,du·n• Ilic 1.;011!1·nt of org,rn ie cnrbon is low, additioll s 
o[ org;1 11ic 1m1!1!•1· ;11·c p,1 1· !ie1Ji11rl .1 · 11cccss11ry. 

'l'IH• 111r,rns 11·lii1·li 1nu,1· Ile c1 11 plo.H1l on Ili c L1 r111 s, lo builcl up mid k ceJJ np t li r 

s1q1plr oC or9"m1 i1· nrnl!l' 1· , i1 wl11clc the use of f,1rm 111m1un' . 1n·operJ.v prcsen ·ecl 
aml ,1JJ11l iecl. t li (• t urning rn1clc1· ol: l-lll 1·rop 1·(•sid1 1(•s aml th e u l il i7,ation of 

lC'f.!"U lninou s c- rop,; ;1 s µTc• c n rnam11·(•,.; . J:.,· tl JC.-;c mea n s t il e so.iJ s of th e t.:o unty n eed 

11 e1·er hec-omc clcfil'ienl iH org-aJ1i1· rnatt cr. 

F,1 r11H•rs slrn1ild -..e(• to i I tlrn l ;i 11 l he L1 r11t 111a 1tu re procl un·cl is prop c rl:· prc
c;Crn•ll a ncl applil'cl to tl1cir la11d. tllilt 111! c· rnp r es iLl u c·s n n • n ti l i7,ecl mHl t lrn t 
l1• g unH•s ,11'<' t ui-11ed 111Hlcr a s g reen i11,rn111·es lo suppi rrnen t t h e u se of farm 
n1crn111· c• or ns a s nhs ti ! u tc for !hM ma!c• r i,il it liil' ir so ils are l o be m ost higli l.,· 
procl uc tiYc. 

'l' hl' lien cfit:i;il dfrd s oE farm rn,rn ure on the so il s of (he co t111! .)· are ,Yell 

lrn O\rn. Th1ta gin•n lnt,'l' in !his rc11ort sl1ow hO\r g reat the hcn cftts may b e. It 
is l'C'r!ainl.,· the lir~t ancl most cffcc·ti,·c frrl ili zin g rnn tcr ial whi ch cnn be u sed. 

'l'li c r cl n1irrnsh ip between 1l1c iiitrogcn con ten t in t he so il and the a mo unt of 
oq.rmiic matt r r or oqrnnic, cal'llon in<li(•a(l',-; thr r n pirlit:1· ,rith ,,·h ie h Yn r ious 

plan1 !'noel (·om! it uP ni s in the so il arc be ing changed into an availniblc form for 
pl,1nt ust'. Iii so 111 e of !hr so;!,; in c+n•t·n e ( '0 1111!_1· ! 11l ' l' C' i s c1· id cn cc !"hat th e cl c

t·ornp os i!i on pr()( ·Csses m·c 110! J)l'O!'cecl inµ· as rnpicl lr ns thc,v sho11lcl mid often 

tl1t •rt• is nrnlo11h trcl l.,· too snlilll a proclud ion oE 111·11 il ahle p lan t foocl to supp ly 
tlw rn ·ells or c·rnp~. 'J'l1i ~ c·nrnliiion is pnr1i c uh1rl y ev iden t i n th e 'Webst er silly 

(·l.1_1· lonrn mid !lie C lnrion lo;1m on the nplnncls. 8cYernl of t.h e other uphmd 

l.l"JlC'S clo 11nt 1w rn1it ,is rnpic1 a procl11ciio 11 of nrnilable plan t foocl as 1rnnld he 
d1•sirnl1 l c•. Some o:E !l ie tenarc ;rncl hoUomlnnrl types arc likewise apparently 

cldii-ic·1it i11 ll1c pl'Opn· had erial prol'csscs to s up p l_v ava ilable p l ant food. 

ln ;ill Sll(•h <·11 1,cs the applil'a(ion of fa rm m anure is par t il' ttl a rl.v yn ]uahk hc

nlll ~C' this nrnlcrial introchtccs J;n-gc m1111h c r of mi cro- orgimisrn s into the so il 

11·l1ic-h ]wing ahot1t n 1picl c"lc-enmpos i!ion of mineral pl nnt fooll ;:incl the p r ocl ul't ion 

of a ,QTC'ntn s upply of 1wni lahl e food material s. C rop procluct ion rnn_v t h en he 

l·oi1si cl c rahl~· ('J1lia111·c·cl . Tl1r nppl il·a t ion of sm all qn an t itics of farm manure 

en•11 to lli osr soi ls ,rh i1·h ;i1·c li la1·k in color nnd lii g li in or ga ni c mat te r may oft en 

li<' or c·o 11 s itl l'ralilc Yillnr hec·a11,.;c of: this increase in the procl11ctio11 oE arn ilahl e 

plant f nocl . Fnrrn mnn ut"C' slio11lcl n ot he applic(l t o s nr h soi ls prccecling th e 
gnn,·ing oE s 111,1ll grai n (·rops s inc•e t l1 r r c is cl a11g (•r tha t i t 111c1~· ca use the m t o 

loclgr. lJut s11rnll amo u11l s appli ed at o tl1 e r plaus in t h e 1:otaiion ma y p rove 

of co11sirlcrabl e value. 
]!° il'c oE th e soil t,qic,-; in tl1c connty sho 11· som e total inor ganic carbon in the 

s 11rf,1(·r ,::oil. 'J'l1 e "\\TclistC' 1' silt_v clay lonm a n cl "\Vcbster loam on the d r ift up

lnncls sho\\· a hi g·h in o1·1 .. urnie c-arhon ron tent. Tli c l i'ar go silty clay loam on th e 

!ena(•es ancl !he Sm·py fine sancl? loam and Lamour e silty clay loam on the 

hotlmn s il r r also ,rnll s11])p lie cl wi tl1 inorgani c ra1·bon. The content of mineral 

c· arhonn1 t' in tl1csr so il types is r cfa trcl to t he r liaracteri st ics 1Yhich d etermin e 

the particlllat· so il seri es into wh irh the soi ls arc g rouped. 'l'hns it is charnctc l' 

i::;tic of i l1 c "\\Tcbster, Fargo, i::Jarpy aml JJ am our e series to show a content of l im e. 

Soil I 
.No. 

1 
107 
138 
55 

Hi7 
4 

5fi 

J:!(j 
JO~ 
75 

127 
-1:1 
88 

.)::, 
102 

,)() 

l!JL 

111 
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TABLE V. PLANT FOOD IN GREENE COUNTY, row A, SOlLS 
Po und s pe r acre or 4 mi lli on p ound s or s u1' s urra ce s oil (6 2/ 3'' ·20") 

21 

Soil type I 
'l'otal [ · 'l'otal 'l'ota l !Lirncs tone 
p ll os• 'l'otal I organic ino rgau ic rcqu irc-

pllorus ni trogen carbon I cu rbou rneut 

DRI.F'l' SOILS 
Uarriugton l oarn ______ __ ___ , l ,G78 (i,266 66,671 0,330 
Webster silt y elay loa111 ___ __ I 1,979 ,J,600 58,254 G3,:!Sl 
Clar io11 loam _________ ______ 1,858 6, '100 73,575 
\\"ebster loam -------------- l ,.J.80 4,400 50,671 8,18~ 
Co11o n .: r sil t loam __ __ _______ 1,454 2,160 23,435 7,uoo 
Carr ington f i11e sa ndy lo, 11 11- 2,0-lG 4,160 45,780 2,00U 
Web~tc r clay loam ______ ___ _ 1 2,128 4,6,10 65,771 l <J,889 

'l'ERRACE SOILS 

0-N c ill saady lmrn•---------1 2,G U 4,776 5::J,,J64 ------ I 2,0 lJU 
],'argo :- ilty' elay loam ____ ___ 4,876 12,400 176,370 l G, 750 - ----
\\" ankc;; ha s il t loam ____ _____ 1,778 G,000 60,495 ------ 2,000 
Wa uk e~ ha sa ndy loam ______ 1,938 6,800 84,257 ------ 2,000 
Bremer ~i lty clay loam ___ ___ 3,0 IG 10,400 132,435 ----- - 1,1)00 
B rc1nl'r sil t }O,l 111 __ ______ ___ _ I 1,238 2,760 51,230 ------ 2.000 

SWAl\lP AND BO'J"l'OIIILAND SOILS 
W.i b.i ~h s ilty d ay loa 111 _____ 1 1,938 4,3GO GS, 125 l,OUO 
Sarpy fi ne sand y lonrn __ ____ 2,26:2 2,240 27,540 J,890 
\\"nb, i~h loalll _____ ___ __ _____ 1,96G 4,800 59,405 2,000 
\Yabm,11 Yer y Jinc sand y I 
L,~ ~~~~ :: r~-; i!t),- -e-1~1-y -l-;,~~1~ == == 

2,4 78 5,GOO 66,490 2.000 
2,478 5,600 73,487 20,798 

'l'h ese soi l · are usually characterized only by a high lime content in the s nbsoil , 

i1s is th e case witlt t h e Webs te r clay l oam and C larion loam in this county but in 

TABLE VI. PLANT FOOD IN GREENE COUNTY, IOViTA, SOILS 
Pounds per acre ,of 6 milh on pound s or s ubs oil (20 " -40") 

I 

I 
'l'otal 'l'otal I 'l'otal 1Li111 c;; tone 

Soil / Soi l type pllos- I 'l'otal \ organi c inorganic r eq uire-
:Ko. l) horus nitrogen carbon carbon rne11t 

DRIF'l' SOILS 

l Carrington loam ----------- 2,2Gl 4,:i20 50,139 I l,6G6 
107 Web;;ter ilty elay loam ____ 3,070 2,280 32,587 14.U,985 
]J8 Clarion loam --------------- 2,424 5,640 50,840 39,085 

55 Webster loam -------------- 2,,J24 3,960 41,524 75,387 
1G7 ConoYcr silt loan1 __ __ _______ 1,938 2,640 23,707 8,000 

4 CmTington fiu c ;: a ncly lonm _ 1,857 1,080 17,985 2,000 
56 Web~ter cla y loam ______ __ __ 3,150 1,860 30,0-52 133,4'18 

'l'El:WACE SOILS 

126 O'Nei ll sandy lumn _________ 3,798 1,920 23,707 500 
109 Fargo silty clay loam __ __ ___ 4,566 4,680 107,910 

75 \\" aukc~ha _;,i lt loam ____ ___ __ 2,586 4,812 49,050 500 
127 Waukesha sandy loam ____ ___ 2,424 6,600 89,925 500 

43 Bremer sil ty clay loam ____ _ 3,606 8,100 108,727 1,000 
88 Bl'em cr s ilt loam __ __ __ ____ __ 1,656 2,040 29,430 500 

SW AMP AND BO'J"l'O.MLAND SOILS 

4t:\ Wabash s ilty clay loam ___ __ 2,463 3,2,JO 

I 
58,8GO ------ 1,000 

102 Sa rpy f ine sa udy loarn ___ __ _ 2,826 960 24,203 3,592 -----
49 Waba,;h loam --------------- 2,139 3,000 4,1,145 ------ 1,000 

192 Wabash n r y fine sandy 

I 
loam ---- ------ ------------ 3,837 6,600 77,489 ------ I 1,000 

111 Lamoure silty clay loa111 ____ 2,706 3,960 51,219 14,lSL I - ----
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]?ig. -L L eYcl nrcns of ·w ebster sil ly ('iny loam . 

11 111 1H' ot hcl' ty Jll's of Iii(' sc1·ics lll r ntionecl, 1.h c lim e ('O nten t is present also in 1hr 
Slll' f'ill'(' so il. 

I n 1111 tl1c 0!11('1" t.,· 1ws in the (•crn 11 ly tb crc is no contl'nt of inol'gani<: ra l' bon in 
thl' surLll:C soi l an(l they m·c a(·itl in l'Caction as sho,rn by t he lim e r cqnirement 
lest am1 are, therdorc, in need o f' appl icat ion s of l im e. Bven the C lar ion loam 
arnl ·w chster t:qws might possib ly r espond to an applil'al ion of lime as the sur
fac·c so il s arc u suallr acid . E spec iall)· \\·o ul c1 this lw true in case a k g ume WC l' C 
lo be srcdecl on th ese soils. 

'l'lie amount of lime whi(;h is needed for the -various soil lypes in t he co unt,v is 
iml ic:1t rc1 in lhe table but the figT11·rs should be con,;idcrccl to sho,,· 011 1.v rnug-ltl,v 
!lie n cccls of 1.hc pm·til'1 il ar soils. 'l'here is such a ,Yide Yar iation in th e lilll e 
(·ontenl of Yarions soils cYcn witl1in the same type that it is n ecessa ry to test 
c:Yc1-y soil or tlte soil in cYery field fo r acidity befor e an appli cation of lime is 
madr. lt is importan t from the standpoint of the best crop produdion and th e 
perman ent fertility of tlie soils of Green e Co un ty, 1:lrnt all the types rxcert tl1e 
Fargo, Saq,y and Lamonrr, be tested for acidity or lime r eq uiremen t and thnt 
lime he appl ie(l as needed . 

THE SUBSURFACE SOILS AND SUBSOTLS 

'I'lte results of the analyses of the subsul'facc soj ls an d subsoils arc g iYen in 
tables V and VI. 'I'hey arc <'alc ulatccl on the basis of .J,000,000 lbs. o.t s 1t!J surf' ,H:r 
soil and 6,000,000 lbs. of sub soil per acre. 

'l'he resul ts of these ana lyses ,rill not be considered in detail, h ccause of tl1c 
fact that there is little inA.u ence upon the ferti lity of the soil from t h e plant food 
con tained in the lo,rer so jl layers unless there is a very la rge amount of some 
cons li t nent present or a striking clefic irncy of a plant food element. 

In 1l1c iioil s of Greene Connty the subsoils arc not particularly l1iglt in any 
plan t food n or is th er e any large deficien cy. ] t seems, t lt cr e i'o l'e, that 1 he 
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analyses of: the sur f';1(;e "oil. · incljcatc fai rl y nc<·1i L"at cly the plan t food con1rut ol' 
tl1 c soil srr l ion as a \\·hol<· mid in gcnc rnl the erop prod11c·i11g; 11m,·r 1· oft It<' larnl. 

Consiclcrjn g tl1c m1alysf' s of the snbsnrfacc so ils and the snbsoil s iL may merely 
lie r mplt,i sizecl, th erefore , 1.hnt they scn-e to confirm in n Ycry de finit e ,rny tl1e 
('On clus ions clra,,·n fr om tlic m1a lysrs of the surface so il s. 

Tt is apparrnt that the 11lwsphorns content of t l1esc soi ls is low alld t hat 1.hc 
all clit ion of phosphorns ferti li zer s is n rc:f'ssary for the hcst proclnl'tion o[ <·rops 
11t tl 1c p resen t time on many oE the so ils. 'I'hcy (;er tajnJy ,Yill be needed on prac
t ir·ally all of the t yp es at some ti me in the near futur e. 'I'h e incfo:aLions a rc t baL 
1hcse materials might proYe of large Ya lnc in many cases at presen t. 

In gencr fl l the content of organi c ma tter and nitrogen is fairlr ac1cq ua1c h11L 
th e suppl,v of t hese ronstitucnts mu st be maintain ed thr011gh regular rn cll w<l s 
of: so il t reat'tn cnt if t h e content in tl1c soil is to be kepi up and if a high pro
du ct ivity is to be maintained. 'l' h e proper use of farm manure, crop residu e,-; 
and lcgnminous gl'('en manures is VCl'Y important as a mean s of suppl,\' ing- or 
ganic matter to tl1c soil and as a. m ea n s of keepin g up t l1c total co 11 tcn t of' 
nitrogen. 'l'he use of inoculated legumes as green manures is partirnlarly 
Yaluable in maintaining the supply of n itr ogen in th e soil. 

'I'her e is some lime con1ent shown in tile l ower soil ]Ayers of tl1c Clarjon loam 
and the ·w cbster r lny loflm , bnt with these exceptions, wherever t he surface 
soil sh ows Fin acidity, th e lower soil la~·ers arc like\\·ise acid, and t h e n rc cl for 
lime is cYiden ccd thruont the entire t hree foot section of th e soi l. 'l' h c con
C'lusion ma y merely be empl1a sizcd, tl1cr cfor c, t lrn t on all th e typrs in the connty 
except those of ihc Fargo, Sarpy and J;amonrc series, the soils sltonld he 1. cstc cl 
regularly fo r lim e rcquiremrn t ancl the amonn t of lime which the trst , h o"·s to 
he necessar.v sl1 011lcl he appli ed if the best growth of farm crops all(] pa L"ti culn·ly 
of legum es is 1.o be secured. 

GREENHOUSE EXPERIMENTS 

Two g" l' C'C 11l1 ou sc rs11erim r 11t s , r crc c·arri ec1 on t on so ils from Un·cnc Uount.y in 
,Ill attrmpt to src111 ·e some indicat ions r egardin g- the fertilizer necdc:, and the 
poss ible va l11e o[ t hr ap pli eat ion oE ce rt ain fertili zi ng materials 1.o two n[ tl1e 
most c:,:t- ens iYc so il 1,v pes in t he co nnly. 'I'h c cxpcrim cnls were r n1-ri rd out wit l1 
tlt c Ca rrjnglon loam arnl lit e ·w ebste r s ilty elay loam . the two largest 1,vpes i11 
the area. 

Jn addi tion to t hese cxpr rim ents, th e res 11l ts of s imilar tests on t l1 c v\Tchsi cr 
loam from H ami lton Connly, 11te Clarion loam from Pal o Alto ('01rnly , 111c '\\Tch 
slrr silty cla~, loam fr om '\Vright Com 11y and the Canington loam from Dallas 
Cou nty arc includ ed jn asmuch as these soils arc very s imilar to those \\·h irh occur 
cxt cns iYcl.v in Green e County. The r esults arc, therefore, u mlonhtcdly appli.
r abl e t o th e conditions in t he latter rounty. 

The treatment u sed in these t ests in clndc manure, lime, rock phosphate, acid 
p hosphate, and a complete commer cial fe r tili zer. 'l' hese mater ials were cm11loyr d 
in the sam e amounts in which tl1cy arc appli ed in tl1e field exper iments and in 
practice a,nd h en ce the r esults secnrrcl may be considered quite definitely in
dicative of what may occur in the field. 
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Fig. 5. . t Carrinoton loam, Grec!lhousc cxpcnmcn on and° clover. Gl·ceno County, in 1921 with wheat 

l l" i 11 sufficient h t f 8 tons per acre anc ime 
'l'he manm·c was added at t c ra e o ·1 . l s111Jply two tons additional. 

. l . l't of the soi anc cl 
amounts to neutralize t 1c ac1c 1 y t f 200 IJOtmds pee acre and a standa l' 

Rock phosp rn c was .a . f .·t·1·" . t the rate of 30 pounc s 
1 t . ddcd at the ra e O 

O 
l per 

1 t commerc1al c1 i izc1 a . . a l 
~-8-2 brand of a co mp c e . ll tl ts the c·lovcr bcrng sec ec l l . Tcre oTown in a ic po . ' . 1 acre. ·wh eat anc c over . '' . b I ome of th e experiments on y 

1 ft _ . the wheat was up. 11 s · 
about' one mont 1 a er . 1 ' . ields not being secured. the wheat y ields arc given, th e c o, er y 

RESULTS ON CARRINGTON LOAM . 

. t 011 Car·r·ino·ton loam from G1eene . 1 · tl expcnmcn o . 
'l'he res ults obtarncc m re . . lcls from duplICate pots 

. V1I nl the average yie · Uount'y are given m table ' o y 

beino· show11.l t b t 't laro·e i11crease in t ire yield of 
o . . c urc brouo· 1 a ou c o . 1 . 

The appl icatrnn OL man _o f l . 'rhe application of lime a ong 
wheat and more t ian c 011 . ld l sho"·cd an increase also on ie 

l l bled the yield o cover. tl 
. . l the whea t y1e s anc l t 

v~th manure l!H;r easec . . c • l lime showed no effect on the". iea p l · phosphate with the manme anc 
clover. :.OC' . ' RINGTON LOAM, GREENE 

VII. GREENHOUSE EXPER IMENT, CAR 
TABLE COUNTY 

Pot 
No. Treatment 

·weight of 
wheat 
grain 

in grams 

7.4 
9.0 

10.1 
10.2 
Jl.9 
11.0 

Weight of 
cloYer 

in grams 

12.4 
27.1 
29.3 
28.3 
34.0 
30.8 
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and no in fl11 cnec in the case of the clover. A~id phospliate, l1owcver, when ap
plied ,Yith manm·c and lime, gave an inrrease in the yield of wheat and a very 
consiclcrahic increase in flic rlover yield. 

'l'hc comJJJctc comm cr ,c•ial ferti lizer ,rith the manure anc! lime showed less 
ef'fcct ihan the acid 11hospl1a/ c in the cnsc of both t he wl1cat and the elm·er crop. 

It see ms c1·ic1rnt t lia t mannrc is of partic•nlar Yalu c for nsc on t his soil. Ap
plirations of lim e nrc also rn l11 ablc 11·he11 1iscrl in addition to manure nnd the 
11p11li_c :ition of a phosplrntc fc1·tilizc1· may proYc distinctly profitah lc. 'l'hc rock 
phosplrntc i11 tl1 i.~ pa ,·t icular irst did not show any imrensc in thr crop yields 
while t he ncicl phosphate showed n11 to good ar1vnntage. Jn other cases, in field 
tests, tli c ror·k phospha te l1a s g ixcn considerflblc increases in crop yields on this 
s11me so il t:_1' 110, so tlrn t <kfi nite ronclnsions shou ld not he drawn from t his on e 
experiment. IL wo11l cl ccm, l1 owevcr, tlrnt acid phos plrntc wo11ld probably be 
m01·c <lPsi rahlc fol' ww . 'l'h c co mplete l' Omm crrial fcrti li7,rr 1rns slightly l ess 
rlfod i1·c than tlic acid phosplrntc, hcnrc it ll'ould not appear fls desirable to use 
this pnrt icnlar complet e ferti li zer a. acicl phosphate is somewhat cheaper and 
apparrJ1t ly g i \'C' S <Jui t e ns sat isfactory, if not more satisfactory, c·rop incrcnses. 

RESULTS ON WEBSTER SILTY CLAY LOAM 

'l'ali le V fII. gi1·cs tl1 e results secured on the 'iVcbster s ilty clay loam from 
0 rcenc County 0Dly thr. wheat yields are given in this table. 'l'l, e application 
of nianu,·c ill(•rcasccl considerably the yield of wheat on this soil. Lime applied 
ll'ith rnannrc sho n·ccl a s light effect. Rock phospliate with lime and manure 
r,onsicle,.ahly in('rcascd ibe yield of the crop. Acid phosphate, however, with 
manure an(! lime clicl no t sho w a similarly large incr ease. 'l'he complete com
mr l' (•ia l f el'lili 7.cr wi th t il e manure and lim e showed less effect thnn the rock 
phosphate llnt cl id g iY e a s ignificant increase. 

Jt would seem tliat on tl1is soil which is high in organic matter and black in 
color , an appli cation of a small amount of manure would be of value in increas
ing- e; 1·op yie lds, probably because of its effect in stimulating the production of 

J~ig. G. G l'Ccn hou sc cxprri 111c11t on C:urington loam, G re cue Co unty, ll'ith clover. 
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TABL},J vm. c:nEli;N HOUS ~ E X PERDIJB.'-:' I', W BBSTF.R S ILTY CL AY L OA:\T, 
GRFJ EN E COLJ .'-:TY 

' l' re:i t111r11t 

l ( 'hr ck __ ____________ __ _ - --- ____ - -- - - -- - - - --- - -- - --- -- -- - - - --- -- -- --- - -
:.! \ I :1 u11 re ______ __ - -- ---- ---- - - -- -- ---- --- -- -- --- - - --- --- -- --- -- - --- - --- -

i\la m I rP+ I i 111 c ____ ____ ____ __ - --- ----- --- - - - -- -- - - -- - -- ---- - -- --- -- - - --
•I l\l:1lltll'('+ I i 111c + ro r k J)li o~plrn ( l' -- -- --- - - ------------- -- --- - - - -- -- ----
,) l\f a unrc+ l i 111 c+ c1 r·icl pho~plrn i (' -- -- ------ -- --------- -- - - --------- - -- - -
(i M:111urr + l i rn c+ co111plrt c 1·011111H•rc-ial fr rtilizrr -- - -- - -- ------ -- ------

\V!'i ght of 
whci1l 
grain 

in g rn111,.; 

7.-J 
!I J 
!l.7 

J:2.1 
!)!) 

11 1. 1 

availahl c plant foo d. It shoulcl b e cmplrns ized tlrn t manure sh ould n ot he ap

pli ed 10 t hi s t~rpc prccecling th e g rmYin g ol a srnnll gr a in c rop sin rr it nrn.1· 
cause t h e cr op 1. o lod ge. S m all appliention s of m il nur r at oth er pla ces i11 tl1 e 
rotation will, h owcYer , proYe of v alue. ·wh en th e 1_qJc i:; acid, a s rnnll appli
cation of l im e should b e m a d e in orcl er to proYi cl e for th e best ~T o11·th 01· 
legum es. 'rhc u se of a phosplrn!-c fer tili zer " ·oulcl serrn to b e Yalnahl c on this 
ty p e . In thi s p ar ticnl il r t es t r ock phosµh ate g ayc better r rsnlt s 1.h a n a c:icl 
pl1osplrnte . Howev er , th e r esult s sh ould n ot b e con sic1er r c1 fo 1nl ns oth er 
test s on the same t,qJC' haYe indi cat ed t l1 c r ever se . Jt rnay s ;:ifel.1· b e con 
cluc1cc1 that a phosph a t e fr r t ili zrr w ill JWOYe of v alue on 1.his so il b n t tc!<ts 

on incliviclnal soils sh ould b e carried out b efore c1 efi 11i tc co11 clns ion s a1· (• 
drawn r egardin g t h e rcl a ti, c y nluc 0£ r ock ph osph ate nn d a cid phosphate . 
In som e inst nnccs 1.h e on e rna >· h e rn or r profitnbl c ,1·hil c. in otl1 cr c:ases. illl' 

other "·ill b e t he m;:i tcri nl to u sr. 'l'l1c com11l rt r comm er c ia l frrt ili zer di d 
not sliow up as w ell as th e ro ck pliosphatc in t hi s t es t nn cl unless Yc r-y rnnr li 

I 
I 

\1 

\' I ~ \/ \ ii 
\ ', 

I ( \ 
I 

l!~ig . 7. Greenhouse experiment on ·w ebster sil ty clay loam, Greene Coun ty, with " ·heat 
and clover . 
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TABLE IX. GREJ...;X TI OuSE E X PERT 1\1EN T , W Jc Ht TJ<.JH. LO A:\I , H A'.\1.I UI' ON COUN TY 

Wcig lit of 

Pot 
No. ' l' rc·n t l l l l'll t 

11hcat \\'eight o-i: 
g rnin clo 1·c r 

in g nim~ i n g rnrn ,; 
---,----- --- --------· - ---- - ---

~ I f if :!"{:;:{~~~~l~:-------------------------------------------: :: 
•I ::\Janu rc+ I irnc + ro c:k pho,-phntc _____ ___ ____ ____ __ _____ ___ _ 
,3 ::\Innurc+ l irnc + ar i ct pho,plia tc ____ ____ ______ __ ____ ______ _ 
G ::\ln mirr + lirn c+ r ornpl ct e eom 111 r n·ial fc rti l izc' r ___ __ _ 

J:3.1.3 
13.77 
17.61 
13.!l ! 
18.01 
20 31 

59.5 

70.0 
7,J..s 
80 .0 
82.0 

large r 1·csults ar e secured with t h e c:o mpl et c fcrti!i z<T , it will 11ot p r on ns 
profib1hl c ns a ph osph orus carri er. 

R ESU LTS OX iNEBSTl<JR LOAM- H AMILTO N COUN TY 

Th e r esults sec:nrecl Oil t he ,Vcbster loam frolll H arnil (on C' o t111t y a 1·<· gi1·<·n i11 
ta iJ! r TX. 'rhe y ie l<l of do 1·cr on t he manure 11'<'a i ed pois is 11 ot g in ·11 as 1.lw 
1·('s 11lt:-; 11·r 1·c eYi cl /'11t ly nlrn ormal for som e r c,1 so11. 'J'li c rffed o[ 111 ,rn11r l' is 1·,·i
cl l'n ced 1,y a slight in cr ease in t he y ie ld of 1rhr nt. l, irn c in ad llit ion io rnanun· 

lirongh t about a eonsic1crnble irn·rcasc i n th e wheat y ic lcl . 'l'li r to mbi1 1id inn of 

lime and rn anm·e sh owed an in crcm;c 011 t he d 0Ye1·. Hod , p hosph at e lw (l no 
<'ffed 0 11 the ,1·]1 eat lrnt brought ah o11L a sligl1 t inn-case in tl1 c L·a ,;c of tl1P t lo1·e r . 
J\ (•ic1 p h osphate in ci: rased bot h the 1r li cat aml til e clo1·er ,1·ielcl s q ni tc definitely . 
'!'li e corn p lctc c·omm cr cial fe r t ilizer brough t abo ut a st ill la rge r i11u·1••as(' in t he 

G,1sc of b olh crops. 
Jt is appa ren t from t his exper iment t ha t t h e a c1c1i lion of lim e 1. o th e ·w ebst cr 

loa m ,rh cn i t is ac id , will lead to inc: r cases in c: r op gro 1r th . 'l'li c t est a lso in 
c1i c: a tes t h e cl es irabili ty of determin in g t l1 c va l11 c 0£ pl1 os pli on1s fr rtilizcrs on ih is 
type by fi eld experimen ts as a r a th er d istirn·t cr op in c rease fro m t h e use' of t h<' 
pltosplrnl c (•a rrier s is sh O\rn. Small applica t ions of manure ,rn 11 lcl nlso u11<l o11ht

l' <l ly be of , alue in many cases on this type. 

RESUL'I'S ON CLARlO ~ L OAJ\I- PA LO ALT O CO UNTY 

'l'he r esults secured Oil the Clarion loam fro m Palo A lto Co u11 ty arc g in:n .in 
Lablc X . In th is t c:-;t rn anme brou ght la rge increases in bo th ilte wl1 cat a nd 

cloYcr cr ops. L ime sh o,rcc1 n o addit ional cffeds. Ilock p li ospliat.e in cr easec1 
both cr ops giving a r ather distinct gain in th e case of t h e clon:r . ~\ c id phos
p hate gaYC (h e smnc yield as the r oc:k p hosp hate in i h c <:ase of 1Yheat bu t had a 
much larger inil u cnc·c on t l1 e clover . 'l'h e com plete commcr c: ial fer tili zer 11·as n ot 

T ABLE X . GR EEN l'-f OuSE E XPERI!\TE:\' T , CL ARf O:,,T L O A!\[ , P ALO AL T O COUN TY 

\\"c ig l1 t of 

P ot 
No. ' l ' ren trn r 11 t 

1 Cilcck --- - ------------------ - -- - ------ - - -------------------2 :\1 anu re ______ ____ __________ ____________________ __________ _ 
3 l\Ia nurc+ l i llH' ______ __ ________ _ ·- ______ __ ___ ___ ______ ____ __ _ 
4 J\Ianurc+ lirn c+r ock pho~plw t e ____________ ____ _________ _ 
5 Manurc+ limc+ ac:i d pli o~pha tP ------ --- - - ---- - ----------
G J\Iarmrc+ lirne+ rornplcte ('om111nti11I f erti l i:r.(•r _________ _ 

,rllcat W eig- ht o [ 
g rai n clo1·cr 

in g rams i 11 g- rnms 

9.5 
14.5 
R O 
16.0 
lG.0 
lG.'l 

56.69 
68.04 
68 .04 
74. 4 
86.18 
70.25 
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Fig. 8 . Grcc 11li ouse experim ent on \Vcbstei- silty cl:iy Jo,111 1, Greene l 'ou11ty, ll' i t,11 ,·lov1• 1·. 

of any more Yalu e on tlir 11·l1 cat lhan were the pli osphall'S. Tt sho\\·er1 e\' en less 
effect on the clover . 

Evidently on this so il type manme is a particul arly Yaluablc fer ti li zer and 
should lie used quite generally. Lime may be ncces. ary in some r·asrs a ltlin 
it did not show any effect in thi s experiment. Th ere arc imli l'alions of profit. 
from the use of a phosphate. Acid phosphate seems somewhat prrferahl c 1o 

rock phosphate, especially for clover. 'fhe complete commercial fcrti Li zer did 
not show larger effec ts than the phosphate. and hrnce could no t he c:onsidc re<1 
as desirable for use unless special tests ar c carried out which dcfin itely indicate 
a sL1.perior value. 

RESULTS ON WEBSTER SILTY CLAY LOAl\T.- WRIGHT COUNTY 

In t able XI the r es ulls secured on the "\Vcbster silty ~lay loam from "\Vriglit 
County are given . In this test only the green weights of the cloYer 1Yere see urccl . 
Manure brought abo ut a large increase in the clover crop and lime in additi on to 
manure gave It further increase. Both the rock phosphate and acid phosphate 
when added with lime and manure incn)ased the clover yi elds, the r ock phosphate 
showing up somewhat better than the acid phosphate. The complete commercial 
fertilizer had less effect than either of the phosphates. 

Apparently this soil will r espond to light applications of manure and should 

TABLE XI. GREENHOUSE EXPERIMENT, WEBSTER SILTY CLAY LOAM, 
WRIGHT COUNTY 

Pot 
No. 

1 
2 
3 
4 
5 
n 

'l'reatrnent 

Check ---------------- ------------------------------------------------:Manure ____ ___ _____ ______ ________ __ __ __ __ _____ - --- ___ ---____ -_ --------
Manure+ lime ___ __ ___ _______________ _____ __ __ _____ _ ------------------
Manure+ lime+ rock phosphate ---------------- ------ ----------------1\fanurc+ lirnc+ ac id phosph.atc __ __ ______ ________________________ __ _ _ 
Manure+ ] imc+ rornplct c commercial fert ili zer __ ____ ______ __ ______ _ 

Weight oJ' 
green 
clonr 

in grams 

Gl.23 
108.86 
127.00 
140.61 
131.54 
124.74 
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. 
TABLJ<; XII. GREEN J-JOUSE EXPERIMillNTS, CARRINGTON LOAM, DALLAS 

COUNTY 

Pot 
No. 
--- ----

'l'roatmcnt 

Weight of 
wheat 
grain 

in grams 
- ------ ----

1 Check ---- ----------- -------------------------- -- ---- ------- ----------
2 nfanurc ---------- ------------- -------- -- ------- ------ --- --------------
8 n f amirc+ l irnc ---------- ------ ----- ------ ----------------- --- -__ __ ___ _ 
4 Manurc+ lirn c+ rock pho;-µli,1 t e ----- - -- -- -- - -- - -- - -- - --- - -------- - ---
5 i\fonnrc+ l imc+ a ci Ll pl1 o~plrn ta ---------------- ----------------------
fi Mannrc+ lim e+ rompldr rornm crci al fr rtili ;1,cr __ ________ __ __ ____ __ _ 

6.372 
6.848 
8.306 
9.386 
8.760 
9.777 

Le l imcd " -hen acid in t he surface soil, especially if clover is to be grown. The 
n~c of a phosphorns fertil izer is very desirable and may prove distinctly profitable 
on this type. "\Vhether rock phof>phate or acid phospliatc should be used must be 
determined for the indiYiclrn1l farm conditions. 1'hc r esults of this experiment 
Ye ry largely confirm those previously discussed on the same soil type from 
Greene County. 

RESUL'l'S ON CARRINGTON LOAM- DALLAS COUNTY 

'l'li c result. secured on the Carrin gton loam from Dallas County are given in 
1 able XU. Only the yields of " ·heat were secured in this test. The application 
of mmrnrc brought about a d istind increase in the wheat crop and the applica
t ion of lime along with the manure showed a very laTge effect. Ordinarily lime 
" ·onld not be cxpcc:ted to have a lar ge effect on a crop like wheat but in some 
l'ases inncases, such as have been noted in this experim ent, are secured. Ap
pl irations of tl1c r ock phos11hatc, acid phosphate and complete commercial fer
ti li zer all gayc imreasrs in the wheat crop, the compl ete commercial fertilizel' 
giving sl ightly larger in creases tlian the two phospha tes. Th e r ock pho phate 
\\"a . slightly more cffedivc than the acid phosphate. Th e differ ences, however , 
between tl1 e effects of tl1csc th ree mate-rials were not large. 

'l'l1c r es ults indicate that this soil is in need of phosphorus and that tests of 
11tc value of phospl1orns fert ili zers on the farm arc ve ry desirable. It is further 
evidenced that applirat ions of 111am1re anc1 lime arc very desirable on the type 
thus confirmin g tile obser vations mRdc on this same soil type from Greene 
County. 

FIELD E ..?ERIMENTS 
Tl 1crc is a coopr rn LiYc field experiment in Greene County but the work ha s not 

been u11dcr ,my 0 11 this fi eld for a long enough period of time, for the r es ults to 
be of significance. A number of experiments liaYc been carried out, ho,revcr , in 
adjacent counti es, on soil types ,vhich are the same as those occurring exten
sively in Greene Colmty, and the r c,sults secured from some of these fi eld ex
periments will be given here inasmuch as they indicate quite definitely the needs 
of the same soil types in this connty. Experiments are i.ncluded J1 cr c on the 
Garr ington loam from Buena Vista County, on the W ebster silty clR y loam from 
Buena Vista County, on the Lamonre silty clay loam from Clay Connty, and on 
th e Carrington loam from Hardin County. 

These field experimen ts have all been planned with the object in mind of de-
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!e l'mi 11 in g 1lie Yc1lu e of Y,ui orn; fr riili zin g mat erials wltrn ap11liecl to t he ~o il. 
Til e tests an' la ic1 out on Jan el ,d1ich is r errcsen tntivc of th e par t icul a r ::;oil type. 
'l'he fi elds all in cl ud e 13 plots, 155' 7" by 28' , or on e-ten th of an a cr e in size. 
']'b ey are p ermanen tly loca ted by the in stallation of corner st akes an d all p r e
cautions ar e t aken in th e appli cation of fer tili zer s an d in t he l1arvesting of 
c:rops, to in snre t li e securing of accurate results . 

The fields inrlucle tests uncl er th e l iYestock system of far ming and under t he 
gTain system . In the former , man ur e is applied whil e in the latter , crop r es
idues are employed . ']_'he other fer til izing m ater ials tested includ e limestone 
rock p h osplia te , ac:id phospha te and a r omplete com mer cial f ertilizer. l\lanur~ 
is appli ed at tli r r ate of e igh t tons p r'T ac re once in a f01u -year r otat io11 . Th e 
crop r esidnes t r eatm ent con sist s of t he pl owin g' un der of the corn sta lks which 
haYe been cu t , r ith a disk or stalk cu tter , an d t he t ul'll in g u nder of a t least 
I he second c-ro p of cloYer . Ou ·a.sion ally the fi r st cr op of clover is cu t and al
lo\\·ed to rrmain on the lan c1 to be p lm1·ed under ,rith ihc second crop. I 1i111e is 
c1d clccl in s uffi cien t ,1mo u11 ts 1o J1C lltn1li zc t l1e ac idi ty of tli e soil. R ol'k pliosplrn te 
is ac1ll er1 at ih e r a te of 2,000 11ou nds p rr acr e once in a fo ur-_1·e,n- r otat ion . S im e 
l!JZ:j tl1 c r ock 11h ospli;1i c is b ring appl irc1 a t th e 1·aic of J ,000 11oum1s p r r a cre 
on ce in fo u r _1·r c1 n . J\ eicl pl1ospl1at c is c1 ppli ecl 11t t l1e r,1tc of J :10 p onncl s p er 
,1cr e amnrn ll_,·. 1·11ti l l (J :23, the olc1 sta]l{1arc1 :2 -8-2 complr t c co mmer cia l fr r -
1ili1/.er w a s usrcl at 1l1r ni ie of' 300 p oull(l s p rr a c1·c' annm1ll y . The n ew ::; ta 11 d an1 
~-1:2-:~ bran d is 11 011· llC' in g appl iec1 a t t li e r a1e of :20:2 ponm1s p er acr e, t hu s 
proYillin g tl1c :-rn rn r a rn onnt of phosph orus a s t h at con tain rc1 in t h e 150 p ounl.b 

of ac id phosph ate. 

THE T n m ,:; s n AL E l<'IEL D 

'!'h e r es 11Hs see 11rccl on Seri es 1 on tli e T'ru r sc1alc Fi eld loeatecl on th e Cn 1-rin g
ion loam in H11 r 11 a \ ' is tn Conn i _1· c1 r c giYen in talile XIII. l\fannrc b r onght ahont 
an incr r ase in all th r cr ops ex cep t t he clover in J !)21, th e la rge,;t in er ease being 
c·Yi r1cnc rcl on i he corn i11 10:22 . Lime incr eased the y ields in all cases, sh owi ng 
t hr b est r esults , rith the clon'r , as would he expected . R ock phosphate with tl1 c 
manure aml l ime gaYe in cr eases in m ost years, the lar gest effec ts be ing s]1own 
on lh e elO\-e l'. Th r C'ffed on tl1 r oats an d corn ,ras smnllC' r and , in tlie case of the 
co rn in Fl :22 al1(l th e oa ts in Jn:28, n o in creases ,at all 11·e re sccnrec1. A eicl phos
plrn te g,wc Yer., · s imil a r i11c1·r m;rs t o t11 e r ork ph osphate in some season s. ·wi th 
t l1 e cl0Yc 1· in l!l :Z l , hmreYe1·, thr rc , m s a rnn ch l ar f!:er effect f r om th e aei c1 phos
pliair , ,rhi le on !he sam e lT0p i11 1926 t here , m s a smaller effect. rr he oat s in 
J !J:2 5 ,,·er r irn·r ra srcl to a g r ea ter c d ent by tl1e acid pliospliate t han tly t he ror-k 
ph osplrn ! r. Tn m ost of: tl1 e olh r 1· sr ::i son s th e yariations b etween tl1c effec·ts of th e 
bro p ltosplrn t es ,1·e r c ins ig-n ificant. 'l'he complet e commerc ial fc d ifo:e l' sltmwcl 
g'ains wl1ich wer e Yery similar t o t l1 ose br onght aho ut by the phos pliates. giYin g 
::;li gh tly sm all e l' effcr-t s th an ih r ncicl phosph ate in Rom e imta n ces am1 sli gl1!1_1· 

lar ger effec-ts in other r ases . 
The r· r op res icl nes slto ,recl li1t lc effec t on t he yields of the su cceeding cr ops, 

cxl' cp t in 011 e or t ,rn ins1an ces . l 1imc ,,·ith the cr op r esiclu es hron gl1t abo ut in 
<;r eases in crop yiel cl s in most c:a ses, the effcr:t b eing most eviden t on t l1 c elover 

C:REE '.\l'J_i_; COUN T Y SOILS 3 1 

m 1926 and on some of ihe oats crops. 'l'he. rock ph osph at e wi th t he lime and 
cr op resiclnes in ci·eased tb e yielcls i1 1 p r actically all cc1,ses. Only wi th the clover 
in 192 6 was no inc:r ease e1·idenee c1 . In some season s th e in cr eases ,rnr e l.1ui tc 
lar ge while in oth er cases they were small and insignifican t. Clover in 1921 
sl10,rnd a lar ge incre,1 sc . 'l'l te oats in 1923 1re1·c increased consider ab ly and also 
in 1925. A cid phosp hate sl1 0\\ eel lar ger effects than t he r o~k phosphate in som e 
in stances, par ticulai·ly on t he oats in 1920 and on t he sam e cr op in 1925, ver y 
la rge cliffer em:es being shown in ihe lat t er year. In seYer al other cases, h owc,·er , 
the r od , phosphate seemed t o give quite as large effects as t l1c ac id phosphate 
an d in the case of t he cloYer c rnp the r ock phosph ate gave a sli ghtly lar ger in
fluen ce than t he acid phosphate. 'l' he cornplcie com mer cial fe r tilizer h ad abo ut 
ihe same effect as th e acid phosphate in most cases. In a few instances it gave 
larger effects an d in on e or two cases it had a smaller influen ce. 'l'he cl iff:er en ces, 
however , wer e n ot large enough in most cases to be of significanc:c. On ly on t he 
oa ts in 1923 and the corn in l!.l 24 ,rer e the di ffe r ences of ver y la l'gc import . 

It would seem fro m th is experiment that the appl ication of m anur e i s par
t icularly valu able on t h is soil t yp e an d that lime in addition to mau ure may 
prorn or large effect especially on t he legtm1e cr op grown in the r otcLtion. 'l'ltc 
use or a phosphat e fer tilizer is cer taiuly ver y desir able. Incr eases wer e secured 
when the phosphates were ap plied wi th th e manur e and lime and also when they 
wer e appli ed with the cr op residues, r epresenting t he grain system of farmin g. 
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T ABL E XIII . F IEL D EXPERIMEN T- CAR R INGTON LOAM- BUENA VI STA 
COUN TY. TRUES DALE l<~IELD- SER IES I. 

2::- ~- d _ < .5 :;- ,c ;;-- ~-- < < 
,,......:. e1 ,c ,: 

~8 
,t::.. <.:, tH - lf. - - -c:: q 0 p, 

q CJ .. 

~< 
u. H :-- "' 

23 <G 5< ~~ 5< +> . +> c; 0 p, 
' l'rca t m cut _, (I] ""<i:; "' p, 

cJ ~ "",.., "" c,... <.> q <.>;.., o ,.., <:., ;.., 0 

l 
;.., 

)_(j ::::5 00 c., cr, c.J o c.i r-<O C'-1 ::.; CQ c., ._,,;c.J coo 
,-; P, r-< i:l C'-1 ~ C'J .µ "" p, C'-1 p, C'-1 p, c:, ,o C'-1 +' 
cr, cr, cr, cr, cr, cr, cr, C, cr, 
r-< r-< r-< ,-< r-< ,-< r-< ,-< r-< 

Check 38.9 56.5 57.2 1.40 48.6 
I 

13.0 48.3 -------------- - ----- 44.2 1 1.12 
i\1anm.'P ------------------ 44.3 57.1 57.9 1.20 61.6 57.7 24.2 57.0 u ,:i 
Manurc+ l im c ------------ 46.4 58.1 59.2 1.60 6,1.0 61.2 32.7 63 .2 l.Gl 
Manurc+ lirnc+ rock phos-

phatc - - --- - ------------ 54.4 58.7 64.7 2.45 63.2 60.0 34.1 Gl.G 1.7, 
Manurc+ l im c+ acid ph 0S· 

phatc - - ---------------- 49.6 58.7 s,1.9 3.30 61.6 61.2 32.8 73.1 1.GO 
Mn nurc+ l im c+ rornplctc 

comrnorci al fe r ti lizer -- 49.6 58.7 64.7 3.10 63 .7 G8.0 37.5 71.0 1.79 
Check ------------ -------- 38.4 58.1 56.4 2.20 51.0 54.8 :10.2 50.-1 l. l :l 
Crop r c~iclurs ------------ 49.1 61.9 67.7 2.20 49.7 55.5 27.l 44.3 1.52 
Crop rcsidu c~ + lirn e ____ __ 51.2 66.6 66.0 2.20 50.6 5 1. -J 3 LO 51.7 1.6S 
Crop rc~i clncs+ Ji rn c+ rock 

phosph nte __ __ __________ 58.9 68.8 68.1 3.10 61.6 60 .0 31.4 57.G 1.51) 
Crop r r si cl t1 P~ t-lirnc + nr icl 

pho~pha to ______________ 57.6 67.2 76.8 2.90 64. l 64.5 24.5 71.0 1.4 .[ 
Crop rc~idncs+ lirne + com-

plctc comm er cial fe r ti-
I 

l izcr _____________ _______ 62.9 66.1 77.6 3.00 60.4 77.0 84.4 71.fi l .2!l 
, 13 Checl, ------------------- - 47.5 64.0 56.5 2.10 49.0 48.7 29 .G I 5-1. 4 0.92 

(1) T hree ton s lim e appl ied in the fa ll o f 1~17. 
( ~) Pl ots 8-13 n10 I· e n1oi~ t11l'c : ~lo pP<.; in to h ea,· ier so il. 
(8 ) 'l'hrcc t on s l im e ap nli ccl in O ctob er . 
(4) Dry senson cu t Yi el d s. 
( 5 ) Phosph ate pl0ts blown clown nt h a r ves t. 
(6 ) Plo ts 1 and 2 injure d by squilT8ls. Co l'n g reen ,vhe n hu s ke d clu e Lo ki ll in g f ro s t. 
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SOIL SURVEY OF IOWA 

TABLE X l V. F'lELD E XPEH fMENT- CARRIN GTO. LOA M- BUE NA V ISTA 
COUN TY. TRUE SDALE FIELD- SE'Rlli)S 1I 

'"" - <1J ::; _ '"" - <1J 
,0 - ~ H <1J ,0 .-: p . ,..., . E ~ <1J - :;, rl -en ~rs. Cl ,_, c; ,,, • C) q~ 

'l'rcn tmc11 t ~ <1J 0 H c::> 25 <1J ~-<ij 0.:,, §<1J ;.... CJ 
...... en OA 

'2 ~ 
0 0. 

0,..., <.. c; <:.) C) ,..., 0,..., CJ,..., CJ 

o ::i er., CJ cr, 0 - ,..... <:.J NO CQ 0 ~p 1- ::::; 

..... 0. ,....... .µ .i N P N 0. N 0. C--1+- c,;, .0 
cr, cr, - cr, cr, cr, cr, = u: 
r-i r-i .....; r-i r-i r-i ,-{ r-i 

~-
..0 :__. 
[F; 

~<1J 
0,..., 

CD CJ 
C--1 p. 
cr, 
r-i 

----
I 

Check -------------------- GD.9 ---- tJ7 .5 32.8 18.51 J.72 
l\fa nurc ---------------- - - D-1.2 ---- 57.0 ;J!J.7 2-l.6 l. !JO 
Mannrc+ l im c ------------ !J l.2 ---- 5!J.O 4 l.8 27.:2 l. (i 
Manure+ Jimc+ rock phos-

phatc - --- ------------ -- 88.2 ---- 61.2 38.1 32A 2.2G 
Manure+ ] imc+ aricl phos-

plrnte ------------------ a t.2 1.89 G2.1 ,102 31.0 2.2-1 
Manure+ ] ime+ rornpl ete 

commercia l fer ti lizer -- 88.2 2.00 6.J .O tjLJ.5 3Ul 2. ,J2 
Check -------------------- 85.1 l.59 :,7.l 3G.3 2:lG 1.!J:l 
Crop re,: iducs -------- ---- 8!).7 1.98 58.5 32.9 31.:2 1.9~ 
Crop rcsiclu rs+ lirn c __ __ __ 97.3 2.07 59.:2 ,10.1 29.8 2.03 
Crop residues+ ] irnc+ rock 

phosplrnte -------------- 9l.2 2.19 60.0 35.6 34.4 2.39 
Crop res icl11 rs+ J irn e+ ar icl 

2.22 j phosphate a2.1 60.-l 33.6 3G.8 2. II 
Crop res idurs+ lirn e+ corn-

plcte commercia l ferti-
l izcr 95.8 2.37 61.9 35.5 37.3 '.Ul!J - - ----- - - - --- ---- - --

C'heck - - -------------- - - -- 85.1 1.9 1 60.!1 I 3,1.!l 28.4 2 0:1 
( l ) 'l~\.VO a nd onc-hn l f tnr:is l in1e in :M·a n .: h. 
( 2 ) Pl o t s 1. 2. 3 ;i n cl 4 cli sced :1 1111 Sl'Nivcl to oats. C love r win te r - l; i l1 0cl . 
( :l) P oo r stan d o( corn . 
(4) T wo t on s li m p 'i n J\p1·il. 
( fi ) P lot 5 in jure d h y SlJu in e ls. 
( G) Dry sea son- low y ie ld s . 

38.0 ,JO.O 29 !) 
52.7 50A 38.J 
,rn.9 51.S 37.0 

44.4 51.7 37.;{ 

---- :,,1.8 .1::.3 

,J5.0 5S.G -13.G 
4:2 .!1 51.G 3-1.3 
,10.7 5!l2 35.-1 
41.8 5:2.2 32 7 

46.0 51.1 :l8.7 

40 .7 1 G0.4 47.-1 

39 3 5- ., '·- 4tU 
39.5 tJ!1 .8 2!1.!1 

"\Vhcthr r rod: ph o. plinte OT acicl ph osph a1c should be appli ed ca nn ot he cl d 1n itcl~· 
s1 a tccl fro m the ex pe1·imen t as th e r esults a r e somc1vha t vari able. rr es l ~ on in 
rli vid11 al farms of the two mater ials arc necessar y befo re definite conC'lnsions 
sl1oulcl he r r achcrl . Tl1e nse of a complete commer cial fer t il izer clocs n ot seem 
to he any more clcsir ahle th an t he ap11lic-a tion of a.cid phosph al·r . O\\·in g- la rge]_\' 
to its gr eater cost, tests of t lri s material in compari son with acid phosplrntc 
should he carriecl Oll t befo re any extensive application is ma(l r . 

'l' c1ble XI V gives t he r esults secur ed on srries lI of t he T ruescl;i l r P iehl in 
B uena Vista. County, on the same soil t ype, the Carrington loa m. Agai n t l1 e 
appl ication of rn a11ur c i11 cr eased the yields of th e Yari ous cr ops, showin g Ye1.·.v 
large effects in prad ically all cases. The corn and oat. crops ,ver c Y<' r .\· lnrgel:' 
benefit ed hy th e use of the manure and ther e was a lar ge offed on I li e clo\·r 1· 
crop as shmn1 by the i11 cTeased y ield in 1923 . L ime lH'ongl1 t abou t f rn t her in
cr eases in the cr op yields in most cases. In 011 e or two i11 sta nces the appl ication 
of the lim e d id not pr wrn of significance. In gener al, howC\'Cr, the application 
of lime to this soil when it is acid, is Ycry desirable fo l' t he best gro,rth of 

legume cr ops. 
Rock phospl1 a te, acid phosphate and the complete commercial fert il izer in

cr eased the yields of cr ops in pr actically all cases, when appl ied with t he manure 
and lime. I n one or two seasons the r ock phosphate d id not appear to be of 
value hu t the acid phosphate and complete commercial ferti li zer always brought 
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abou t considerable incr eases in yields, the effec-ts being par tieularly noted on the 
clover in 1923. It would seem tha t the aeid phosphate was t he most des irable 
of these three mater ials, o,ring to the fact that it brough t about sl ightly l aTger 
effects than th e r oe;k phosphate in most cases and the incr ease. for the complete 
commer cia l fe r tilizer were not sufficiently gr eater to ,rnr rant the larger expense 
of t he use· of this material . 

'l'he e; r op r esidues exerted sligh t effect on the crop y ields in several instances . 
'l'h e appli ea tion of lim e with t he crop r esidues brought a.bout increases in t he 
yield s in most cases. '1']1 0 effects wer e not large except in one or two cases, how
e,·er , and in 1925 and 1926, no va lue fr om the appl ication of l i111 c ,ms evidenced 
on t he e;o rn and oats. Rock phosphate, acid phosphate aml the complete com
mcr eial fert il izer incr rasecl t l1 c cr op y ields in pr actically all cases. The acid 
phosp hate seemed to be slightly superior to t l1 c r oe;k phosphate in some seasons 
\\·hile in other cases t.hc rock phosphate gave sl ightly larger effect~. 'l'he greater 
influence fro m the la tte r materia l was shmn1 on the d over in 1923 and on t he 
c-orn in 192-!. Th e aeid phosphate, however , g-ave mu ch largel' cf-fed s on th e corn 
in 1925 and on the oats in 1926. 'l'he complete co mmereial ferti l izer Ji ad much 
the same effect as the aeid phosphate in most scusons, havi11g less infincnel' , how
ever, t han the latter materi al in 1!1 2:; a11d i11 192G aml sl1 owing sligh tly la rge r 
effects in some other seasons. 

T ABLE XV. FIE LD J<: XPETIIME N T-·W EBSTE R SILTY CLAY LOA:Vf- BUE NA Vl STA 
COUNTY. NEWE L L l<'IELD. 
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i _ <1J d _._ 
-<ij <1J P - .- ,-i .c:. ~ 

Q;... c::,..., en r: ~ -~ . ;... CJ H c..> 
_..., . 

'l'rcatmcnt oo. 0 0. w<l'.'! 0 5<11 
0., 0., 0,..., "c:; Y l 0., ,..., 

cr, ::i "' -CX> p oo ,.......; O n C--1 CJ 
.-< P .-<P C--1 0. C'-1+.:i - N P 
cr, cr, cr, cr, cr, 
~ r-i r-i r-i ,-{ 

I I 
0.52 1 GS.7 1 Check -------------------- 69.o I 4.J.8 56.7 

Manure -------------- ---- 70.9 --HJ.l 64.1 O.nO 70.5 
Manure+ limc ------------ 71.-1 5H I 63.5 0.70 69.9 
Manurc+ lime+ rock p!Jos-

phate -- -------------- -- 7,U 6LA 69.7 0.70 74.1 
Ma nure+ 1 irne+ acicl pllos-

phat c ------------------ GG.9 G5.1 7G.3 1.12 80.0 
Manure+ lime+ completc 

commercial ferti li zer -- 66.-J 70.9 68.9 1.20 74.4 
Check ----------------- --- 60.9 G2.4 59.4 0.57 66.9 
Crop residues ---------- -- 62.9 56.1 59.4 0.50 63.6 
Crop residues+ ] ime ____ __ 64.6 59.2 61.4 0.42 64.2 
Crop residues+ l ime+ rocl< 

phosphate _________ _____ 63A 60 .8 56.7 0.52 67.3 
Crop residues+l ime+ acid 

ph m:ph ate ________ ___ ___ 62.4 68.5 72.0 0.90 67.3 
Cr op rcsidues+lime+com-

plct e commercial ferti-
li zer -------------------- 61.3 65.3 71.3 0.92 67.0 

Check -------------------- 59.4 65.3 60.1 0.57 I 66.2 

(1) L im es to n e applied Oc to b er ll, 1920, 3 1.(, t o n s . Oa t s d o w n . 
(2 ) S econd c u t t in g onl y. 
( 3 ) S om e plo t s d own . 
< 4 ) F o u r pl o t s c u t b e fore fi e ld m a n a rrh·e cl. 

::;i _ en <1J 6 -. 
.0 - ~ <1J Pa .0 ~~ 
u, - 0 ,..., p 

6 <1J ~ A 0.:,, i5 <1J 
0 ,..., cr, ~~ 0.,,..., 

r-i ::i 
'"' "" l _Q 0 <:.p CJ 
N 0. - P N +- N 0. 
cr, ::::'. cr, cr, 
r-i r-i ,-{ 

59.2 1 

----1 1.70 51.2 
65.6 --- - 1.97 31.4 
68.3 59. 1.95 23.5 

69.3 G3.5 2.04 4G.-1 

63.4 G3.5 2.36 36.3 

67.7 72.2 2.22 28.3 
55.0 62 .3 1.35 459 
56.4 66.5 1.10 52.3 
59.5 71.8 1.21 57.6 

65.9 66.9 1.88 50.1 

G4.1 69.3 2.08 58.6 

65.8 ---- 2.29 47.5 
60.9 - 1.78 54.9 

(5 ) Corn b a dl y d amaged b y h o t w eathe r a nd cul ear ly fo r f odd e r . H 1g11 muist ure c o n te n t at 
c uttini:. 
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'l' hese r esults vel'y largely con firm those secured on series I on t he same soil 
lyp ('. T hey imlic:ale how nluablc manur e is on t his soil. 'l'hc u se oE lime is 
:l esirable ':-i1li maum·e in t he liYcstock sys1cm of L1 rmi11 g or " ·i th cr o p r es idues 
m the gra m syslcrn. 'l'li c applieation of a phosplta tc fer t ilizer will c:ertainly 
proY e of Yal uc on th is 1,q)c wh eth er u sed OH th e li1· cs t ock farm wi th manure 
ancl Jimc or on the gr a in farm with crop r esidues and lime. ·whether r ock pl10s
plrnte or acid p l10spl iate sl1ou ld be employed must be clctenninecl for indiviclual 
soil eomlition s. 'l'l1 e 11 sc of a c:omp letc commer cial fe l' ti lizer has n ot llf' en shown 
1.o he rnlnahle cnoug l1 t o make l it e appli cation e,~onomic:al. A cid ph osph ate 
wouill seem to be rn orc clesi rnble fo r use because it g ives t1ui te as large incr eases 
i 11 yields nrnl is less exprns iYe [or application . 

T HE NEWELL FIELD 

'l'ablc X V g iYcs the rcsnl! s secured on th e vVcbs ler s ilty clay loam on the 
Nc11·cll Field i 11 l luciia \'i s1a Cu u11 1y. In spite oJ' 1.hc fa ct ilwt t hi s so il is v er,r 
well s uppliccl with organ ic matter and black in color , applications of rn annrc 
!Jr01 1gl1t abon L forge cr op inncc1 sps in all ln1 t 011 p ,;(w;on, and t h is wa s in lD~(j 

11 l1 l' 11 1 lw y ields wer e alrn m·rn ,tl , dne to hot , d ry weather. 'l'!tc r ffrc- 1s of th e 
11rnm1 rc 11·c1-e c1·id c11 ccd on the cor n and oats but particularly on t he cloYer . Lime 
wit h rn ,rn nrc g-a1·0 sli ght incr ea ses in crop _y iclcl s in seYCral cases. 'l'h c effeets 
wcr r n ot lar ge, howcve1·, and as this soil is on ly .'lightly acicl and t he acidity 
is con fin etl to 11i c s urfa <·c soil, n o large effect ' fro m the use of lime would li e 
exped cd. 

'l' lic rnck p hospl1 atc mi d ae; id phosphate brought about incr eases in cr op y ields 
i n pra<'l icall y a ll sea ,;ons and on p r acti<.:ally all cr ops. 'l'h ci:c 1r cr c 011 e or t1rn 
except ion s h u t in 1 ltcsc cnscs t l1 c cl iffer cn ccs 11·er e slight. 'l'ltc effects o C t l1e t ll'o 
m ate ri als :,;howccl 11p p articu la rly well on t h e clover in 1925 ancl on th e corn i11 
192G. 'l'he al' icl phospliaic hacl a lar ge effec:t on t he eloYer in 19:2] . 'l'lic in
flu em c on the corn in 192~ an <.l on the oa t:,; in 1920 was qui te evidell t. In most 
<.:ase:-; til e ncicl phosphate seemed to be somewha t p r efer able to t h e rock J)hos
phatr . H mn' 1·r r , th ere 1,·cr e one or two excep t ions. In J 918, in l!J:2:3 and in 
19:2 (i , th e rock phosp hate g1w e better yields than the acid phosphate. 'l' lie co 111 -
plctc <· 01nmer eia l fer t ilizer sh o1Yecl slightly lar ger effects t han the acid phospli a L<• 
j11 one or two ~ases lrnt in gen er al the acicl phosphate gayc qu ite as large ot· e1·p11 
larger i ncrease.· in yieltls when u sed wiLh t he manure ancl lime and hence iL 
shoul d be c: onsiclerccl prcfer aule for application t o t his soil. 

'l'he (• r op r esid ues harn li t tle effect on the yields on tliis soil as would be ex
pected. Lime with the crop r es idues gaye sligh t incr eases in cr op yields in sev
eral (•ases. 'l' l1c Lliffer en ees ,rcr e not lar ge, ho,rever , bu t were suffh· icn t to sho\\· 
the des irab ili ty of c1 pp ly in g l ime to this soil when it is acid. 'l'he r ock phosphate, 
acid ph osphate a1Hl complete comm er cial f er t ilizer showed ben efic ial e ffects in 
1:;ome c-a scs on th e ,,ai-ion ,; cr ops g rown. ln oth er in tan ces, lto,rnYer , no effects 
were cv iclcn ccd. The dover in J 925 sho,r ed p ar t iculm·ly lar ge value from t he 
u se of Lh e pl1osplrnte materials. Similarly, in 1921, t he cloYcr was in cr eased t o 
a large extent by th e ;i('id p l1 osphate and the compl ete comm er cial fertilizer. 
'l'he two latte r mater ials incr eased t he or1t yields to a lar ge extent in 1920 and 
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J1ad a bc11 cfi <· ial c lJ<'d on til e L·ot·n i n l!JlfJ . Jn-so111c o[ th e o1 li l' r seasons, as in 
J.!J:22 and l!J2:l , t he 1 li r ee ma terials ga,·c prac·t il'n ll_,. illc·nt i(·ill e ffects, all sho\\·in g 
inn·cases, h owever , Ol'cr th e cr op r es idu es au cl I ime a lonr . 

It seems from tl1rsc resnlt s that applications of small amoun ts oC fa rm manur e 
on the ·w cbster si lt.\· ,: ]ny loam would be of cons iderab le value. It should be em
phasized t hat rn arn1re shoulcl 11ot be c1 cl dcd to th is soil p r ior to the grm\'ing of a 
small grn in cr op owing t o the danger of causing the gr ain 1. o l odge. Small 
amounts ilpplicd at other poi11 h in 1hc r otc1tion are, lto,YeYer . oE c: on siclcrable 
Yalue. ·wh en the type is acicl in the surface soil, applications of l ime should 
be 1mHle. The n sc of a pl 1os pl1 atc f cr t ili,,cr is w r y desirahlc. 'l'l1 c scled ion of 
the p ar ti(;ll l c1 r phosphate fe r tilizer wh il'h shonl cl be em ployed nrnst. l1oll-e \·cr. he 
<l etcrmin ccl hy special lest . on the fa rm . In ,:ome t: ascs ncicl phosphate seems 
prefer able while in otl1 er in sta n ces rock phosp hate g i1·cs (1n ite ,ls good r etu rn s. 
J~ither of t hese materials woul d seem to be mor e clc.,irnhl c than a com11lclc <•0111-
lll <' n ·ial f el'iili zcr , mrin g· to the gr eater cost oE the latter aucl to 1hc fa c·L tlwt i1· 
docs noL brin g al.Jou L sufficicnLly lar ge r in crea ses in crop y icltl s. 

'J'Hl<J STOR:\f L AKE FIELD 

'l'lto r es ult s sccun'Ll 011 il1 c ·\\"l'listc r silt.,· ('l,1.\· Joa rn 0 11 1 li e S1 o rn1 l1<1kl· l•' il' ld 
i11 Hucna \ ' is1a Co 1rn1 y nre g il' cn in tahlc XVf. A gain rnai1u t·l' liro ugM aho 11 t 
IJ en cfi (·ia l cfl'e<.:ts on t he n 1rions cr ops gr mrn , showin g u p parl ir ul arl .v Wt' ll 01L 

'!'ABL E X VI. YIELD J-: XPEil lNl1'-: NT- Wl~BSTER Sl LT Y CLAY L OA'.\T- B UE:\'A V l STA 
COUN T Y. STO RM LAKE F IELD 

------
::, _ 

~ <'-1 ~ 
<ti ::, _ ::, _ 

8~ <ti .0 ::.., ~s ,C :-: .o -- -
0 

en C1 ;:....; c:; ~ en ;:....; Cl ~h c:; ,-I 

6 <ti h <:) ;.; 0 .µ 0 cP 5<ij §< .... 0 
""' C) 

~ 'J'ren llll CII t OA OA g A 
'::: ~-- cc A OA 

0 ;.; <:, C) "' VH .0 <:.) 

.µ CX) 0 m d 0 ci ,-, d C- 1 0 ~· ~ 8 .,,,. C) l Q ~ c.o :::i 
0 ~ 0. ,-, ,.0 "'' '° "".0 c-14-,.:1 - C' I Q. "'' '° C' I ,0. 

~ 
0, 0, C, 0, C, C) ~ C) 0, C, 
,-; rl ~ ,-1 ,-< rl ~ rl rl 

1 I Cl1 cck ------- --- ---- ---- -- 73.0 54.7 48.2 1 45_1 1 0.75 51.0 1 22.7 40.9 50.4 
2 l\fH lllll'e ------------------ 73.0 5'1.1 57.3 42.2 1.01 60.7 27.5 47 .8 50. 1 
3 l\fauurc+ ari cl pho~ph ate+ 

po ta~si nm chlori de _____ 73 0 57.6 58.1 36.3 1.20 65.1 211.2 r, fUJ 5::l .G 
4 Mmmrc + rnrk pho~plrntr __ S0.6 61.1 6,1.2 4:J.S 1.26 66.4 31.0 Gl 8 4R .. 3 

5 l\fanurc+ c1cid pho,;ph atP __ 74 .. 3 GG.4 7G.5 51.8 l.42 6S.5 31.8 57.ii 58.1 
G l\1a nn rc+ compl ctr, corn -

rncrei nl fc rt il ize I' _______ 8:2 .0 GI. I S0.0 ,J:l.8 1.43 66. :~3.0 G0.7 5~.R 
7 Check --------- -- ---- ----- 70.0 71.5 66.G 40.9 1.1 0 5'i.8 :1 1.0 44 .. :; -lH.:3 
8 Crop r es idues ------ ------ 85.1 75.7 67.7 49 .1 1.0S 63.3 1 37.3 44.5 5L! 
9 Crop rc,;iducs+ ncid pho,:-

pha te+ potasf' ium 
chlor ide ------------ ---- 76.0 70.l 67.2 41.1 1.25 70.7 35.7 64.'l 52.S 

10 Crop re,: iclues+ rork phos-
phate --- - --··------- -- - -- 79.0 70.4 76.2 ,11.6 1.20 63.2 27..1 52.S 50.1 

11 Crop rcsidues+ :wicl phos-
pha t e ------------------ 73.0 6--1.0 76.2 45.5 1.23 63.1 31.1 -i8.2 49.6 

]2 Crop r cs iclurs+ cornplet e 
commercial fer til izer ___ Sid 67 .5 76.2 43.8 1.13 61.3 27.2 5S.1 43.5 

" ' 
-, - - •) ') 1., Checl, ____________ ________ 1.l.O 67.5 Gu 39.7 O.SG 51.9 2-1.l 41.fi u4 ,9 

(1) So il b asic, n o m;, nure a cl clc,l. nals bncl l y lodg-ed . 
(~) Acid phos phate a nd potass ium chlor ide (50 pou n d s pe r aere) n pplied t o 3 and 9 in 

la 2~ . 1s t cr op o n ly . 
( 3 ) H og-s in corn clanrnged y ield . 
(4) E a rl y frost le ft co rn v er y ch a ff y a nd li g ht a nd 1wac ti ca ll y n on e w :1s marke ta ble . 
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the clonr . Considernh le ga ins were noted also in the case of some of the corn 
crops and in tlte case of bm·lcy in l!J25. 'l'hc soil was not acid in readion and 
hence no lime ,ms employed. 'L'hc u sC' of r ork phospbatc nnc1 acid phosphate 
with the man nrc brought ahout incrC'ascs in crop yields in all cases, the effect 
being parti<· nlarly l ;:i_ rge with th e acid phos])hn1 c on the eorn in Hl20, on t h e 
clover in ]922 , and on th e eor n in 1926 . 'l'h c rol'k phosphate generally showed 
less effect than tli e acid phosphate. 'rhe re1·er sc was true, ho11·eyer, in th e case 
of the barley in 19:25 am1 tl1e oats in 1918. 'l'he complete commer cial fertilizer 
gaYe slightly larger in cr eases than the acid pl1osphate in se,·era l season s but in 
other cases tl1 e bcnefieia l effec-ts \\·ere not so large. ln no case \Yas there· any 
considerable differ en ce lwhrecn the effects of these t1Y0 nrn1·erials. 'l'he potash 
applied with ac id phos phate to plot 3 in 1922 and in later years dirl not show 

any beneficial effect. 
'l'he crop r esidu es had little effect on the yields on tl1i s soil. 'rhe roek phos

phate and acid phosphate appli ed with the crop r es idues brought aho ut increases 
in yields which were quite definite in some case , particularly on the corn in 
1920. In seYeral cases, ho,rnYcr , t l1 c phosph:1tes cl id not seem to show any par
ticularly large effect \\·hen applied without manure. 'rhc complete commercial 
fertilize r bronght :1hon t larger effeets than th e acid phosphate in several cases 
but in other instances it had less yalue. 'rhe potash added ,1·ith acid phosphate 
to plot !) in 1922 and in subsequent years showed small crop increases in every 

season. 
'rhe results as a wl10lc indicate tbe desirability of the application of small 

TABLE XVII. FIELD EXPEIUMENT LAMOORE 1SILTY CLA'l LOAM , CLAY COUNTY. 
EVERLY FIELD- SERIES II 

0 z 'J'rc,1 trncn t 

1 Check ------- ------------
2 Manme ------------------------
3 l\famue+ar:id pho;.;phatC' + pota;.;-

sium chloride ------------ --- -
4 Manurc+rock phosphate ---- ---
5 Manure+aeid pho;.;phate -- -----
6 Manurc+ complct c cornmcrri:il 

ferti l izer ·-------- -- ---- -- -- - --
7 Chcrk ------------- -------------
8 Crop residncs --- ----- --- - -- - -··-
9 Crop rcsidues+acid phosphate 

+ potassium chloride _______ _ 
JO Crop residucs+rock phosphate_ 
1l Crop r es idnes+acid phosphate_ 
12 Crop re;.;idnc;.;+ complcte com-

mercial fert ili zer ---------- --
Vl Check _____________ ___ __ _____ __ _ 

( 1 ) C lo,·er kill e d out in ~po ts. . 

1A5 74 .G 
1.45 

G5.8 I 35.6 O. -i7 
7-i .3 54 .1 0.71 

1. r.o 8:l2 75 8 70.4 l.83 
I.r.7 83.2 70.0 G4 . I 1.25 
2.0:~ S0.8 r.s.1 10.2 1.75 

1.7rl i-10.c G3.2 68.4 1.2fi 
1.GS Gfi.D 5-l.5 58.3 0.77 
1.56 54.7 52.S 0.87 

I 

1.56 70.4 G l.9 61.1 1.47 
l.GS 73.fi fi0.4 !i7 .7 1.14 
1.5G 83.4 60 .8 62.8 1.59 

2.03 77.S R4.7 78.4 J .73 
l.68 61.2 54.0 48.5 0.81 
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;., 0 
0:::,, 
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-sr<::i 
c-,,.0 
cr, 
,-; 

c; ~ 
;.... Cl) 

0:::,, 
<:.) 

H";) ci 
c-,,.0 
cr, 
,-; 

en >-< 
..., 0 

g A. 

co ::i 
C°'l ..0 
cr, 
,-; 

31.8 57 9 4.7.'l 
58.2 68.6 62.9 

6D.4 58.8 7G.8 
Gl.7 55.l 76.8 
67 .2 5i.8 83.0 

fi0.8 54.0 71.J 
43.2 44.0 54.7 
39.6 43.4 53.4 

56.5 44.2 7l.6 
61.2 42.2 72.4 
57 .7 44.7 77.6 

5R.4 57.7 76.5 
35.7 53,5 -50.4 

(2) S o il ba s ic ancl nn lime ap JJII cl . C:orn on nlots 2 a:1d 8 n o t hu s k e d . 
( 3) Acid nhosph a te ~ ml po lass i u 111 ch loricl c ( 50 p o und s :ier acr e ) app li ed to plots 3 a nd 9 . 
( 4) First cutting only. 
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amounts of Tnanurc to this so il, applying th~ manure at some place in the r ota
tion other than ju st precedin g tli e small grain crop. 'l'h c use of a phosphate 
fc 1·tilizcr \\·onlc1 seem to he desirable. Wh ether acid ph osphate or rock pltosph aLe 
sho uld be used must he dete rmined by specia l tests. 'l'h c use of a complete com
mcrcia l fertilizer cannot be r ecommended as it would n ot seem to be as profitable 
to apply as a phosphate. 'rhe use of a pota ssium f rtilizcr cannot be recom
mended until tests haYe been carried out on individual fa rms and it has been 
shown to be of value. 

THE EVERLY FIELD 

In table XVII are giYen the results secured on the Lamourc silty clay loam 
on the Everly Field, series II in Clay County. 

'l'he application oE mam1re increased the crop yields on this soil type to a 
considerable extent in most ense ·. 'l'hc effect ,ms shown on the oats in 1922, on 
the corn in 1924 and on the oats in 1926 in a particularly large yield. 'l'he other 
crops \Yero liJ,ewise increased by the use of manure. 'l'his soil was basic and no 
lime was applied. 'l'he use of rock phosphate and acid phosphate incr eased the 
crop yields to a very considern ble extent in m.ost cases, the effect being par
ti cularly c,·idenccd on the oats in 1923, on tl1c clover in 1924, and on the oats 
in 1926. No influ ence was shown, however, from ei.thcr material on the corn 
in J 925. 'l'he application of potassium in the form of mmiate of potash with 
tli e acid phosphate and manure which was bC'gun in 1921 on plot 3 gave sligl1t 
in rrcascs in some cases, but the resnHs were not sufA r iently greater than t l1 osc 
secur ed from the application of acid phosphate alone to ,1·arrant the addition of 
ihe potassium. Similarly in thC' case of the complete commercial ferti l izer s, tl1c 
increases sec ured were not sufA cicntly gr ea ter than t hose bronght about by the 
acid phosphate to warrant tl1e use of the material. In fact in sever al cases the 
complete commercial fert ili zer showed smaller effects on crop yields than clid t he 
ac id phosphate, and in some in stances it had less c f'fcc t even than the rock 

phosphate. 
The crop res idncs exe rted little effort on the crop yi elds, in gener al showing 

no i ncreases at all. 'rll c app lication of rock pl1ospha 1"c and ac id phosphate 
brought abont increases which were q nite definite parti cularly in the case of 
the acid phosphate on tl1 e cloYcr in 1923, on ihe corn in 1921 and on t h e oats 
in 1922. 'l'he corn in Hl24 showed a particularly large effect from both phos
phates. In one or two cases the rock phosph ate gave slightly larger effects than 
the acid phosphate, but in general the reverse was the case. The add ition of 
potassium chloride and acid phosphate to the soil which was begun in 1921 _on 
plot !) increased the crop yields but no lar_ger effects were secured :han with 
the acid phosphate alone. 'rhe differences 111 most cases were too slight to he 
significant. It wonld not seem that the addition of the potassium has proven 
of value on this particular soil. 'l'he complete commer cial fertilizer used with 
the crop residues gave lar ger effects than the acid phosphate in several seasons. 
The differences were not l arge, however, except in the case of the clover in 
1919, the corn in 1925, and the oats in 1922. In general the differences were 
not sufficiently greater with the complete fertilizer to warrant the greater 
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TABLE XVIII. FIELD EXPERIMENT- CARRINGTON L0A'.\1- H.\RDIN COUNT Y. 
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ELDORA FIELD- SERIES 100 
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'.l 'rcatrncnt G<l:1 2 C. 
c.> " c..o d u:, a, 
,-; p. ,-; ..c:: 
m m ,...., rl 

I Cllcck ___ __ ____ __ _______ _ 
l\fonurc 

47,-3140.0 
38.5 50.0 

I i\f an m c+ l-i rn c - -10.8 40.0 
l\Ianurc+ l irnc+ rork 

pho,:phatc 
l\Ianurc+ limc-+ ncid -

53.3 46.0 

pho,;phate 
i\fnnnre+ l irnc+ cornplctc 

53.9 53.0 

comrncrcia l fcrt il izcr_ 52.2 53. (i 
Check __ __ _____ __ ___ ____ _ 3ti.3 33.8 
('rop r c;;; iclu c. 37.2 W:l.!1 
C'rnp l'( '~ iducs+ limc 
Crop r es iclucs+ J ime+ __ _ 

37.3 30.0 

I rock phosphn t(, _______ 38.7 33.3 
('rop rcsiclucs + lirnc+ 

arid pllo~plw tc __ __ ___ 46.S 46.G 
Crnp r esiclucs+ lirnc+ 

rompl ctc rornrncrcial 
fer tili zer ___ ___ ____ __ __ 3.3.0 50.0 

Cheek - - - - ---------- 2H.8 in.is 

(1) Lim cd- 3 t ons per ncre, fall, 1a1 I. 
(2) Dry se nso n- :vie lcls low. 
( 3 ) P lo ts limed in s prin ~ . 
( 1) Mu ch S\\' CCt c lo\'Cr o n pl o t 13 . 
( fi) Corn dow11 l1adl~r, dr:v sc:ason. 
( G) Extre me dry s11ring-l ow yi e ld. 

<l:1 
<l:1 

::i _ ~ ;,-;... .0 ::__ 
Q ,-< 
;... Q c:; H C Ch 
0 p. ;.. CJ 5-d'.1 ~<l:1 
- rn 

0 p. 
<:., i:1 c., 

<:.> " 
o,_, 

00 ::i t- 0 m "' c,O 
,.......;.....,; ,-; ,.c ,-; p. C'sl p. 
m m c-., m ,...., rl ,...., rl 

U9 46.41 33.9i 42.8 
1.36 55.8 52.5 49.6 
1.53 52.2 50 .G 56.9 

I 
1.78 48.9 58.8 57.7 

I I 
1.87 GS.S I 61.1 60.3 

2.04 60 .7 57.9 59.8 
1.4 j 5G.S 35A 4:3.1 
1.3G 53.3 38.6 38.7 
1.28 G0.3 39.2 502 

I 
1.70 G2.2 4,1.0 :,2.2 

I 55) 1.87 6:3.314G.OI 
I 

1. 70 G:3.71 4 1.G G7 .2 
1.2: :~ '. ' •);- , I 

<l:1 <l:1 -< -- <l:1 ;.. ,c ,~ <'1 c.,;.. 
,._. 

C;.. - c., ~ 
;... c., C 2 t; 

• c., .... ,.... CJ " 
0 p. ;.. CJ b~ .... CJ 
~ OP. C: 0-

o~ 
0 p. 

<:.) if, <:.> c.,. 0,..: ~~ c., 

rl c; C'-1~ CQ ~ tD ~ 
""0 N.0 

-;I-' l_Q C 
N P. C'-1.C. C'sl .µ C'- 1 ...:=:-

en.µ c-., C, c., c-., 0, 
rl ,...., rl rl rl rl 

1.75 
I 

G4.3, 41.5 -39.6 0.89 ,i98 
1.65 67.2 , 40.0 6!1.1 1.05 6!),4 
1.50 69.9 38.2 70.4 1.14 G3. l 

2.30 GG.-1 41.8 71.5 u s 52.2 

2.5i HG 44.8 79.4 J.32 ?iR.8 

2.65 70 .7 50.4 78.0 JAG ro.1 
lAO GJ.7 3-1.!I 526 0.75 .-,:{ .~ 
1.40 G2 .2 33.0 55.!J 0,6:l 511.2 
1.53 Gl3 ,n.5 71.G '"I 52.!J 

2.'10 73.6 45.(i 711.5 1)12 G:\,I 

'l.00 ~2.2 ,J3.!II P3 . I '"i ,,., 
9 ~ ~ 70.0 tJ3.!) 71.2 _, , 'JI 1.2,J f,I Y 

'C " ' ~ . -

cost of the application , al1d it woulcl seem that n phosphat e ferti li zer \\'0t ild 
be more desirable for use on thi s so il . 

In_ general the r esu~ts i~di~atc that 1hc application of manur e ma y he of 
cons1clcrabl e use on th is s011, m spite of the fact that it is hlack in color •rncl 
li iglt in organic matter content. 'J'hc use of a phospha te fertilizer is rer·~m
lll ('ncl ccl , iests on tbc inclivclual farm being carried out to c1Pterm inc which mate
rial woul<l he most clesirable. acid 11hosplrnt c or rock phosphate. 

THE ELDORA FIELD 

. 'l' lt c result s secured on the Caning-ton lon m on the Eldon1 Ficltl , Nerit's 100 
1n J!arclm County arc given in tahlc XVrIJ. Thi s experimen t w<1s heg-u 11 in 
1 !J J .J a nd tl1 e re:<;ults ha Ye been secured OYer a p eriod of eleven years, yiclcls 
of 12 crops liavrng been secured. 

'l'he l_i cne fi.ci<1l effects of manure when applied to this soil type arc shown 
l>? the rncrcascc1 crop yields which were secured in practically all c·ascs. Lime 
m th the rnarnll'e brought abou t increases in crops in most cases. Incr eases 
" ·er e not_ noted in all cases, however , and in some instances t he differences 
J'. 1 the _rieltls ,\'crc snrnll. In practice, however , it is definitely known that 
l 11~1c WJll g_cu ~rall~ bring a bon t considera hle beneficial effects on cr ops 011 this 
so il when 1t 1s acid. The. us~ of r ock phosphate and acid phosphate p roved 
t o be oE Yery large Yaluc 111 rn cr casin g erop yields. Tl1c increases ,\'ere par-

GRliJENE COUN'TY SO[L S 3!) 

ticlllm:ly notewort hy i11 the ease of the elpvcr erop a l tho vP,ry large effc<.:ls 
wer e also imli t:aicd in some enscs on Urn co rn aml oat::; c.;rops. .i.\ cicl ph osphate 
generally brought about sornc,l'h ai larger effects than the r ock phosphate. In 
some cases the di !Ier cn ccs ,1·cre considerable, as fo1· example on the corn in 
191 8. ln other u 1scs, h O,\'CH' l' , there seems to be very little choice bct\\'cCn 
the t,1·0 materials. 'L'hc complete c.;ommercial J'crlilizcr occasionally showet1 
larger effects t han the aticl phosphate l.Jut in sncral cases it had less influc11 ce. 
Difforern·cs \\'ere not srt rikin g ly large in any of t il e seasons, however , and l1 c11 ce 
it would not seem that thi ::; fo1:t ilizcr would be as cl csirable for use as t he ae icl 

phosphate. 
Uro p r esit1 ucs had Ii ttle effect on this soil as wou ld he ex pcctec1. 'l'hc use 

of lime with the cr op r esidu es l.Jrought about sligh t increases in crop yielcls 
i11 most cases. In one or t\\'O instances the use of lime proved very valuaulc. 
'l'ltc effect was noted pm'Licularly on the oats in 1920, on the clover in lD~l, 
;rnd on the corn, oats and clover in 1923, 192-! ancl 1925. 'l'he value of lime 
on this soi l when it is acid is sho,u1 up very defini tely by these figures. 'L'lH· 
use of roek phosphate ant1 aeid phosphate ,\'as of Ye l',Y cons iderable value, thl' 
avid phosphai c showing up to partieular ac1Yantage when appliecl with t he liml' 
am1 trop r esidues. Larger ill cl' •ascs were secured ju many cases than those 
brou ght about by tlt e r oek phosphate \\'hen used with t he lime and cr op r c;;i
clLLcs. 'l'he gr eater l.Jeneficial effcet of the acid phosphate was noted partic:ularl y 
on the oats in 191G, on the elm·cr jn 1917 , on the cloYer in 1921 and on tltc 
eorn in 192:Z. ln scYcr al other cases the rock phosphate was quite as l.Jene
ficial in cffeet, someti mes having slightly larger influence on the crop yields. 
'l'li e complete commercial fert ili zer fr equently lia(l less bcncfieia l efl'eets t ha 11 

1 he aeid pho:sphale. In one or two eases it ga Ye a larger influence but the 
cliff:ercn cc::; were no,t large and in general it would seem that the <1cic1 phos-

pl1atc is preferable for use. 
'l'he r esults confirm t hose prcYiously secured on the same soil type, imlicat -

ing that the Carrington loam \\'ill r espond in a lal'gc way lo app lieatiorn; ol' 
manure, lime arn1 a phosphate f'c rtilizcr. ·w11et lt e1.· aeic1 pho~phatc Ol' ro1·k 
phospha te s]JC)lJld he empl oyed rnm,1 l.Jc detcl'mitH'LL umkr im1ividual farm 

r·011ditions. 
PEAT SOILS 

P eat is partially rotted vegcLable matte r , which consists eith er of swamp 
g l'asses, sedges, ru sltes a ml flags, or of sphagnum moss, the former va1·iet ." 
l.Jeiug lrn own as grass peat and the latter as moss peat. P eat forms in swamps, 
marshes, or fiat , undraincc1 ar eas \\'her e water stalllls m1cl water-loving grnsR('S 
anc1 mosses grow in profusion. The remains or sud1 plants aeeumulate uml t· 1.· 
water and t il e abscnc:c of air permits only Yery incomplete clccompositi011. 
Deposits of peat thus fo rmed increase from year to year anc1 with the 101 1g 
continuance of swampy conditions may become of con sicleral.Jlc depth. '\Vltc•n 
t he glacier which once covered north cent ral Jo,Ya, r etreated, t he rather l evel 
Wisconsin drif t soil area was left. Numerous depressions occutrec1 in tl1is 
area, esp cc.;ially near the edges, and in these places lakes, ponds and marsh ('s 
were fo rmed l.Jccause of the heavy, impervious character of the subsoil, al1l1 
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t- hc formation of peat foll owed. It is mainly in the Wisconsin drif t so il 
ar ea, 1her efor c, tlrnt p ea L oeeurs in Iowa. G ree11 e County is located in t h is 
soil area and hc1 s seYer al p eat ar eas, aggr egating 2,048 acres or 0.5 per cent 

ol' t he county's area. 
rl'hcre are two clc1sscs of Iowa peats, the shallow mid the deep . The latter 

Ji ayc been mapp ed by the Iowa Geological Survey alld their commer cial val u,· 
v ointed ou t.' 'l'h ry arc composed of fibrous, fail'l.v dry vegetable matter , 
rxtending from 5 to 15 feet iu depth, and they need n ot be consider ed fr om 
1lie a gri cultural slamlpo i11t. rl'ltc shallow peats arc usually 11ot over t l1re\' 
fr et i11 thiclrness a nd t he r eported experiments on peat soils h ave d ealt only 
,1·ith shallow peats. The snggl·stion s aml r econ1rn e11 d ations r egarding t he 
tr cnt mcnt of peat soils which arc mad e in 1: ltis r eport 1·efer, t her cf'on \ 
onl y to t h e shallow pea1s nml ar c not at ,il l appli calil c to deep p eats. 

The peat in Gr eene Coun ty is generally from 6 to 20 incl1 es in thick1wss 
n1Hl only :in tlrn or t brcc locn l it ics does it ex tend to a depth of mor e t hm1 
1 i ll'l· , fret. 1Iei1ce, p rc1 ch eally all the peat so ils in t l1i s co un ty may be r eclaiml'd 
nml rnarlc prod ud i vc l.1 y proper methods of t reatmen t and cropping. 

'l'hc analyses wl1ich have been made of numer ous samples of peat soils hc1vc 
show n that tlicy co11 la in not only c1 n abumlanec of nitrogen and organi c ma1-
tcr b ut ab o consid er able amounts of lime. 'l'hcir phosphorus and potass ium 
con ten t was rather low liut t hese clemc11 ts wer e aliundant in the muck or clay 
which for ms the sulisoils of practically all t li e shallow peats in Iowa. Jn 
Greene Co unty ther e are only a few extremely 1:,mall a reas wher e the subso il 
under the peat is not a black or drali plastic clay. The character of the 
1:, ubsoil p lays a ve1·y important part, as will lie seeu in the tr eatments whieh 
arc advised for the r eclamati on of peat soils. On this accoun t t he heavy 
chn racter of the sulisoils underlying· the pea ts in l his co unty 1s emphasized . 

FIELD EXPERIMENTS ON PEA'i' SOILS 

Pi eld exper imen ts wer e canicd out several years ago on some typical shal
low peats n ea l' Somers, Eagle Gr ove and Ontari o, in '\Vebster , ·wright and 
Sto ry Counties, respect ively. rl'he tests included the use of g7psmn, limestone, 
pl1 osphorus and potassium, cc1 ch appli ed alone 01.· in co mliinat ion in the amount,; 
in which su r:h materials ar c generally applied to soi ls. In 110 case was then' 
any profitable in cr ease in cr op y ields from the use of nny of t hese materials 
nncl in most instances t he variations in y ields betwee n the t reated an d untrcatl'd 
so ils wer e onl y such as mi gh t occur between clupli catc plots. 

It is apparen t from the data given in those field experiments that t he shal
low p eats in Greene Coun ty do n ot need the addit ion of commer cial ferti lizing 
materi als to make them pr oduct ive. Altho they are n ot high in phosphorus 
and potassium, applicat ions of ferti lizers containing these constituents do 
not seem to lie profitable. 'l'he crop seems to be able to secure a sufficient 
amount of these plant foods from the subsoil, which is well supplied with 
them. Furthermore, peat soils contain an abundance of nitrogen and organic 
matter and applications of manure are not advisable. Not only is it of no 
special value, but in many cases it increases the weed growth on the reclaimed 
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peat t o such an ex ten t tl1a t it is almost impossible to control it. .A. small 
application may lie of u1:,e on newly r eclaimrcl pca;t by ser ving to introduce 
decay bacteria and increa 'e t he sp eed of decomposit ion. In gener al, manure 
should not be used on peat soils, but should be util ized on land in gr catc l' 
need of organic matter and nitrogen. 

DRAI:,./AGB AND CU LTIVATION FOR PEA'l' SOILS 

What the pea ts ill Greene Co unty need to nwke t hem procl uetive is phys il'a l. 
impr ovemen t thrn drain age, cul t ivation and the growin g of proper crops. 

Drainage is t he most important step. Sufficien t t ile of ample size aml 
special drain s lo ca n y away flood waters and p revent the fl ooding of t he 
low-ly ing peat areas at times of heavy rainfall, ar c essen tia l. rl'he t ile in t lw 
d rai11age sysle m sh ould be laid in t he unclerlyi ng· subsoil r ather than in the 
pea t i1 sclf , as in the latter case, t he compael irw of the p eat would lirino· 
the tile too close to the surface and re -laying w; uld lie necr.ssary. 'l'he til~ 
should not be laid too deeply in t he subsoil, as i he heavy clay is quite i111 -
pc1·vious. It is often adv isab le to cover the t il e at poin ts a few r ods a.pa r l 
with str aw, gravel, cinders or some other rn all' ri nl whi ch wi ll allow fo r t he 
ready passage of ,rntcr into t he drains. 

P all p lowin g i.· desirab le in ord er to expose the peat soil to the action of, 
t he fros1·, rain and snow d u1·ing the winter and hasten decay . Fall-plowed 
peals rn ay lie wo rk ed ea rlier in the sprin g, he11 ce, the seed bed may be mor e 
~hor oly prepared. Deep p lowin g is also valu able, especially when t he p eat 
is very shallow and some of t lte underlying, heavy clay, rich in phosphorus 
and potassium, may Le mixed wi tl1 t he peat. 'l'h e phys ical and chemical con
d itions of the p eat arc both mu ch improved by such a mixing and crop pro
clu rtion is in cr eased. Even in the case of deepe r p eals, where the subsoil is 
not r eached liy the plow, it is of aclvan tage to p low to a considerable depth in 
order 1. o open up t he p c,1 t to the action of the a ir and t hus hasten decompo
sition. 

fowa peat so ils wll ir:h arc not over 16 in ches in depth should not be roll ed, 
as such an operat ion may compn ct them too rn uch a ncl check decomposition . 
Wh er e t l1 e peat is cl ccpcr tlrnn this, r:ar efol r ollin g rn ay be of value in provid
ing n finner seed bccl , li11 t t he practice cannot lie gen er ally recommended. 

'J'he fr equen t cultivati on of peat soils is ve ry impor tant in opening· t hem 
11p an d hastcni11 g decay of the or ganic matter . l11 urthermore, the growth oJ' 
weeds is kept in check by cnltivat ion, a fact whi ch is par ticularly importan t 
on newly r ed aimed pea t, ns the weed growth is ap t to be luxuriant and inter
fe re seriously ,rith the production of cr ops. 

Corn and small grain cr ops, as a rule, do no t do well on newly r eclaimed 
peat soils. rl'h c corn rn ay not mature and the small grain s may develop an 
abundance of str aw and li tt lc grain . 'l'herefore, i t is n ot advisalile to seed 
t hese crops on peat soils until several years after their r eclamation, when the 
organic matter has reached an advanced stafo of decomposition. 

A mi xture of t imothy anrl al sike clover is probably the best cr op to seed 
on newly reclaimed peat laml. It may be cut £or hay, but it is better used 
,is pasl ure, as t he trampling by t he stock compacts the peat and thus aids in 
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ils cfrcolllposit io11. , \ J1uml.Jt·r of Io\\' a fa rm ·rs who have u sed t his cr op in 
t ltis \\'H). rq>0rL a rapitl cl ecay o[ tlte peat allCl r eclamat ion within a few years. 

.:\fm1y yegrtabks luwc lJecn gr o,Yn satisfactorily on p eat soils. Onions, ecler y, 
tomatoes aml potatoes all g aYC excellent r c,; ults on the exp erimen t plots n ear 
Ontario. l'abiJagcs, beets, turnips ancl oth er t·1·op s mi gh t also prove of value. 
Th e u~c of sud1 erops on 11c,1·ly rcclaimccl p eat soils shoulcl be cnconragccl . 

,\ Uc1· a f e" · years o[ pasturing or g rO\ring tru ck cr ops, p eat soils arc u,:rnall y 
in a eomlition ,rhiclt 1Yill p e rmi t a s uccess ful g r0\dl1 of corn aml sma ll g rai11 
t·rops. ,\'hen llrop crl y r cdainw d, p eat so il s may beeome extrem ely proc1nc1ivu 
anc.1 it is cerlai1tly ach:i salJlc 1o attempt the 11tilization of' Lhc p eat areas in 
(,rec•1H· ( 'rn m iy. \\'i tlt proper treatment ancl cr op g-ro11't h, t hey <:,rn he re-

1·lni111cd. 

" ALKALI " SOILS 
So-ca llecl "a lkal i" sp ots mn y frequentl y be found on farm s locatN1 in no r th 

c·1•11(n1l Lmrn i11 the \\'iscou sin c1rifL soil area. 'l'hcy arc mainl y associated wiLlt 
[lt', I( d t'p<:sih ,mcl YillT in s ize from one-tenth of an acre (o two acres. 

'!' here a i·t' seYc n1l 11reas of " alkali " soils in Green e Uo11n iy and w h ile th e ir 
<':dc•11t on .i 11cl il'icl11al farms is small , t h ey seriously r eduec crop yields and 
prl'se nt a <1i1Iie; ult llrolJlcm in rn anagemcnt. 

N11d1 ''alkali '' spots arc characterized by a \Yhitish deposit of salts on t he 
su r l'al'e o[ the soi l, giving t he g round the appearance of having be@ lightly 
s(1 ·cwn \Yith a tine ,vhitc p owde r. Corn produces only a stunted growth on 
sul· l1 spots ,1·J1ilc oth er cr ops arc less affec ted . 

'J'hesc ,;pots oc<:ur in connedion with swalcs, pond s, or sloughs which have 
rccc11il.r been <1raincd. 'l'hey ar e not found in t he lo,1·c L' p ar ts of' t he slougl1 
but a hrnys in a belt aronncl ihc low spot, which fr equently consists o[ p eat , 
,1m l they clo 11ot appear unt il aft er the area has been drain ed. 

'L'hc eharnder of t he aeculllltlation of so-call ed "alkali " sa lt s in su ch local i
i ics has bcrn <·o nsiclcr ed in detai l in another publication,1 and it is appm·en t 
from th e st uc.1 ics ,1·h.ieh have been canicd out that the salts ,1·hich occur n 1·c 
rnrinlJlt'. 'l'hl' e;ltid <:m1stitu ent is calcium b icarbonate, whic·h is carri ed in 
"0 l11tion in the soil \\'atcr a)l(l d eposited on the snrface as ealciurn ca rb onate . 
,\ yaricty of other sn lts is a lso common to ihc Jo,ya "alkali " soils, magn es ium 
ea rbonatc , nitntics, sulfates and th e carbonate an d bicarbonate of' sodiu m be
ing frcc1uently fo11ml. '.l'he amounts of t h ese latter sal ts which make up the 
'·11lkali "' contc11L of Urecn e County '· alkali" soils, a rc ins ufficie11 t alone to 
cause• inj ury t o cl'op s. 'l'hci r presen ce, h owever , ,rith the excess o l' call"i11m 
lliearhonntc , ·, hi<:h always occ111·s, m ay prove injurious. 

'L'hc ''alk,1 li" problem in G reen e County and in Iowa in gencrnl is, then'
fo rc. less serious U1an in ihc West, and r eclamation is more r eadil y ae<:om 
p] is heel. 

TREATl\rnWl' FOR "ALKALI" SOILS 

'J.'hc first !real ment 11 ccessar .r for t l1 c r eclamation of" a lkali '' soils in Iowa is 
proper drni1iagc. '' Alkali '' s pots do not appear until after a so il is dra in ed , 
hut th is cloc·s not mean t ha t t h e drainage produces t he " alkali " conditi on. 
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A 1~1 rg1· amou11 t of salts was presen t prior •to drainage ,llld the l'X<·rss w,licr 
merely con ccalccl t he lrigh content. 'l'horo clrninagc is csscn1 ial !"or the n•mornl 
of "alkali " salts from the soi l an d in drainin g a slon gh or pond, lin es or ti le 
sl1oulcl be laid around th e low area as ,rell as thrn t ht' cente r. Tl1rse hrn 
lines ,rill t h en rnn t hn1 th e a r ea ,1·h cr c the " a lkali" ' is most likrly to npp<',1r 
:mcl tl1e washin g 011t of any excess of salts will be rnn rh more rapi<l. 'L'hc 
lin e., of' ti le m ay be br ought together again bel ow the slongh ancl , if th<' a rea 
is rather wide, a third line of tile thru the c n tcr of (he slougl1 mar lie ml

visable. 
Jf ti le is prope rl y laid \\·hen a pond or slough is to he <lrainccl. the 01·c·11r

r cn !'c of' " alkali " po ts may frequ ently be prcYentcc1. \\'hen the "a lkali" 
spot is foll_,· clcYclopccl , as i ,; fr l'qn cntly t he case in Green e Conn1y. tlw n'moY,tl 
of excess salts hy proper clraim1gc of the ar ea is ha stened eonsiclcrnhl~· by 1h0 
,1pplicnt ion of lt caY:' dress in gs of' fa.rm manure. S traw 01 · an:· kin cl o[ Ycgr
talJle nrnlter plowed un cler ,ri ll also aid in (he ra11i(l r<•moYal of sa lts. II 
may Le achisahl c in some ca se·.- to sow oats on sn ch ground and ,rh<'11 111(' 
g reat e,,t growth lias been attain ed , plo\\· 1m <frr the ent ire crop. ::\I1rn1tn'. h ow
ever , lrn s the g i·catcst effect on "alkali " spots ancl sh ould he 11sccl ,rii('1't•1·(•r 
aYai l,ilJ lc. ln othe r cases, green rn,1mires or straw mar N<·n·c, fo r th e pu1·pose , 
hu t wh ere s uch ma terials arc u sed a small npplication of manure s hould lH· 
111a <l c along with t h em, in onlc 1: to hasten t he <lccompo;. iti on prot·esst's, 1Yhi(·h 
in inrn hasten th e r cmoYal of the excess of salts. Ko oth<'r frrtilizing eon 
,;Lit ncn(s arc of Yal11 c in r eclaiming " alkali " soil s, as fnr is i,; know n. 'l' lH· 
thoro clrainage oE the areas ancl th e introducti on of an ah1111clm1ce of 01·g1m 1<· 
matter arc th e most effcctiYe mcthocl s whi<:h can be cmployccl. 

THE NEEDS OF GREENE COUNTY SOILS AS INDICATED 
BY LABORATORY, GREENHOUSE AND FIELD TESTS 

Some general r ecommendation .· which arc appli cable to the so ils of the eou 11ly 
as a whole, based on th e r esulis oE the laboratory, g r eenhouse al1(1 field c•xpc ri
mc11ts ,rhieh haYc been discussed in prcYio11s pages, m ay he ginn lwre. \\'hile 
t lie field tests reported lia-vc been carri ed out in other counti es the soi l types 
arc the same as those occurrin g in Green e Counl y arnl it is bclicw(l t hnl 1 lw 
res 11lts will incli cnte <1nitc acc1 1n1tcly the effc•C'ls of' tl1 c s,1 mc' ferti li ze r irr ,11 -
m cnts in this county. ,Yhilc th e r ceomrn e n<lati on s g iwn here arc ha"ccl pri-
n111ril y on t he r csulis ot these exp eriments, tl1 ey also rcfi<'c•t t o a gr<•at t'x(c11t 
the gcll eral expc l'i en cc of 111cmy farm ers. ?\o ;.; uggrst ions nr c nrnd c• t•x t·(• JlL 
s1 1ch as haYc been proven to he of Ya lu e hy p1·ndical c:qwri crn·c. 'l'I H· J"<'c·m11-
rn endations maclc arc s uch as rna y be put into e ffect on ai1y !'arm. 

Many farmers arc already ca rrying out si11 1pl e tests w i(h variou -; 1·erLiliz i11 g 
materials and a r c securing Ya lu ablc clata fo r t- hcmsel,·cs c11Hl for oili er,; who 
arc farming t h e sam e types of soi.l. Such tests rnay h<' carriccl ou( l"l'il(lily 
,mcl they a1·e 1·ecom.m enclcd in the case of' scYcrn] of t he ferti l izin g ma(e t·ia ls 
11hi ch arc discussed i11 t hi s repol't. 'l'h c Soils Scdion of the .Lowa ~\ gr ie;11lt 1m11 
E xperim ent Station is r c,1 cl y to a id any Ianner who may he interested in ('on 
clnct ing fertilizer tests on his own soil. 
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LIMING 

Excep t for some of Hi e We bster sojls on the 11 plarnls, t he Fargo soi ls on 
I he ter n1 c0s ancl the Sarpy aml Lmno 11 rc types on tli c bottoms the surfa ce 
:;oils in Greene County a l'C all acid in reaction. One soil typ e, the Clarion 
loam on the uplancls shows a lime content in the subsoil. 'rhe "\:Vebster soils, 
wl1en acid at the surface, contain lime in the lower soi l layers . ·with these 
exceptions all the types which are acid in the surface soil show an acidity 
ex tend ing clown through the subsoil. Those types which are basic in the 
surface and subsurface soils show a Jjme content extending clown t hru the 
three-foot section, except in the case of the Fargo silty clay loam. It won kl 
seem, therefore, that except for the l'i'argo, Sarpy and Lamoure types the soils 
of Greene Co unty should all be tested for lime requirement especially if 
lcgmues arc to be grown, and the amount of lime shown to be necessary by 
such te::,ts sho nlcl be applied if the best leg ume growth is to be secur ed. 

The n eeds of the surface soil indicate quite definitely tlic lime r equirement 
of the particula L' type. '11 hus if the surface soil shows an acidity it may be 
confidently concluded that lime is needed on t hat soil. Even if there is some 
] imc in the subsoil, as has been noted in the case of the Clarion loam, t her e 
is little effect on the r equ ir ement of t he surfa ce soil. Lime rarely moves 
11 1nnircl in soils but, on the other hand, ther e is a tend ency for it to be r emoYC cl 
to t he dcqicr soi l layer s with ronsicl erahl c rapicl it y, thru the action of clrni11 -
,1ge waters :rnd to be r emoved from the so il s hy uti l izat ion by crops. On the 
l' l :i ,·ion low11, therefor e, along wi th all the other types, even those of tlic 
Weustcr ser ies, Dpplications of l ime arc 11 eccl cc1 when Lhc so il is acir1 . 'l'lw 
only \l·ay to determine the n eed fo r li 111 e is to lrnYc the soi l tested. 'J'hi ,; 
s lw ulcl !Jc don e Dt r eg ular jntcrvals in t he rotation preferably just preceding 
the growing of legume crops. 

Soils vn ,·y considerably in acidity mid lim e r cr1nircnw 11 t a nd eve n lliffcrc nL 
,;a rn plcs of the same type mid from the same area may show a wiclc cliffer rll('(' 
in acicl ity. The :figures given earlier in thi s r c11ort sho1tld be cons ic1 cr ccl , 
t herefor e, lo indi ca te on ly roughly the lime r eq11ircn1ents in the v,1rious soi l 
1ypcs. It is importan t t lrnt the soil in a11y fi r lcl be tested for lim e neccls he
fore a11 arldition is rnacl c. Jn this way the 11rnp er npplieation of lime may 
he macl e and tbc best n·s ults ma y be scc urccl. l<',u·mct·s may test t heir own 
soils for lim e necrls lmt it will mrna ll y he more sati sfacto ry if they will sen c1 
a snrnll sample Lo the So il s Section of tli c Tmni .L\gricn lt ural E x periment Sta
tion and have it te;;ted free of charge. Hcco mm enc1ations will then be marlc 
regarding treatment. 

'rhe greenhouse and field experiments which have been described earli er in 
this r eport have shown the increases in cr ops which may · be secur ed from 
the application of lime to the various soils when they are acid. 'l'h e evidence 
of the bcnefic i al effects of lime arc particularly definite on t he Carrington loam. 
'l'he effect is also shown on the ,¥ ebster silty clay loam when the surface 
soil is acid, and on some of the other types. lVIuch farm experience with the 
nse of lime ha s indicated the beneficial effec·t of this material when applied 
to acid soils. It is certain, t her efor e, that the acid soils in Greene County 
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will show noticeable crop increases after arl'plications of lime. Incr eases may 
be secured not 011ly in the case of leguminous crops but often with other 
general farm ci·ops. 

Further information regarding the use of lime on soils, los,;es by leach ing 
and otl1er points connected with liming arc given in E xtension Bulletin 105 
of t he Iowa Agricultural E xperiment S tation. A list of companies p ,·qiarNl 
to furn ish t his mater ial is also given in this bulletin. 

MANURING 
.Most oI t be soi l types in Greene County seem to be fairly we ll suppl ied 

\\'it It orgmiic matter. Only in the case oI tbe Conover silt loam and th e Pit>rec 
so m ly loam on the uplands anc.1 some of the sanely terrace and bottomlaml 
types is the1·e any c.1efic jency in 01·gm1ic matter supply. l'i'rom the exp er i
mental data \\'h iclt has been givL·n c•a rlier , ho11·ever, anc.1 from extensive f arm 
ex11c ri ern·e, it Jias been sh o11·n t ha t pracLically all of the soil types in th is 
coun ty wi ll respond to the application of farm rna.11 m·c . 'rhis j:-; partictt.larly 
true in the case of the Canington aud Clarion so ils on the upland s. Ev e11 
the ,Yebster types which arc black .in color a nu high in organic mat ter show 
a r esponse to t l1c upplication o:t manure. S in1ih1rly on the Lmnoure s ilty 
clay loam on the bottornlamls, a type which is very well supplied \\'ith or ga 11 ic 
rnaLlPr, t li e application of manure proye:-; of 1·alue, wh en properly used . 011 
these ltca\'ier textut·ecl , dal'kcr colored soils, the num ur e should not be applied 
preecc.1illg the small grain cr op in the rotatio11, as it may ca use the g'l'ain to 
lodge. In such cases manure should be applieJ in small amounts arn1 at some 
oth er point in the rotation. Whe11 t hese precauti011s are ouservcd, the ben e
fi cial eff ects of the ma1rn1·e is large. 

'1'00 mu ch emphasis cannot be placed 11pon t lte importan ce of utiliz ing all 
the farm manul'e produced on every farm , in order that the largest and most 
profitable crop yields may be secured on the various soils. J<7 arm manure not 
ouly keeps up the supply of organic matter in the soils but it also r et urns to 
tbc land la l'ge amount::; of the val'iorn; plant food constituents which have been 
removed by the crnps grown. Its benefi cial effects may be due to t he additiou 
ot organic ma tt.er , to t he suppl ying of minoorgani::,ms Ol' to the r eturn o[ 
plant food constituenb. lt may bring about gr ea ter availability of the varions 
plant fooc1 clements in t he soils thru the addition of the microorganisms. It 
1nay improve the physical conc.1ition of the soil by the organic matter it adc.ls 
and it may have a significan t effect on the chemical condition of the soil thrn 
its content of plant food constitu ents. 

The ordin ary application of manure is about 8 to 10 tons per acre· once in 
a four-year rotation. Rarely is it desirable to make larger applications thm1 
this and for general farm crops the largest in creases p er ton of manure are 
secur ed with this amount. "\Vith t he heavier textured soils, as the ·w ebster 
and Lamoure types, smaller applications will prove of equal value. 

On grain farms where farm manure is not produced, the use of leguminous 
crops as green manures is a valua blc practice. On many livestock farms also 
green manuring may be a desirnble practice because of the fact that there is 
insufficient mamll'0 proc.luccc.1 io keep all t he soils supplied r egularly. Green 
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111 H1111l'in g rn,1: · lw l'011sider ccl as an in1porta11t s11ppkllle11t 1.o farm nrn1llH'C 
01· a s1 1hsi i111h- fo r that nrnLerial. 1Vhc1t ,re ll inoeulatcd, lq~ urni11 ous erops 
ha,·e t bc alJil it,\· uf t11ki11 g nitrogen from 1.he atrnosp lH' 1·e an cl lt en ee, when 1. hcy 
a re (urned uml er ns green nrnnures, they su1ipl y nitrogen to the soil. 'l'h u:; 
th e p rad ice o[ g reL·11 manuring has a cloublc Yalue in keeping up 1.h c content 
of orga nic mail er of t li c soil and in aclcling ni trogen . 1'h is 11rad iee cann ot be 
fol lo1rccl IJlimlly ancl l'arelcssly, ho,rnYcr , as unde:;irable r esults may occn r 
i r· eond i(ion s are no t safo;['ac.:tory for the best decomposit ion 01 t he g rc,·n 
111aterial. 'l'hcr c arc many cases wher e g reen m annrin g "·ou ld be a Ye ry cle
,; i rnhl c p raeticc in Urccnc County. 

( ' rop l' l'sic1uc's co11t11in c;o nsicl crable amoun ts of plant foo (l an c"I mnch or
g·1111i(· m a tter aml lwnee t hey shou Id ahn1y,; he re(n rn ed (o 1 he land iu order 
t l1at 1 lwy lllci ,\. aiLl i11 maintaining t ile s uppl,r of org,1ni c ma Un ,m<l p lan t 
l'ooc l c-mi,,;ti t ul'n ts i1t Lhe soil. On the li\'estoek farm the r es iclu es rna.1· IJ1 · 
11,-l'tl Jc)I' l' ced 01 · heckling and r cil! rn ed to the land ,r ith th e 11rn11 t1re. 011 
till' g rain i'cmn thC'y nrny be storl'li and allo1red Lo d ec;omposl' piutii!l l,\· hdo1·1 · 
IH·i11 g 11 -.; ,•11 or they rnay be app lied l1irec1 ly 1o 1.ile Jan el. 'J' lwy pl,, ,\. 11 l,11·µ·(• 
p11r t in kC'epi11 g 11p th e Jel' tili ty oC the so il an cl !lwy s ii o1L lcl 11c1·c r ill' ln1r 111·d 
01· o11H'nr i,;(' cl l'Slroy l'd hceausc of tJ1 e ad ua l clesLn1 d ion of n tluabl!' [C' l'1ili 1/. ,·r 
(· 011 ,,;! itucn ts. 

THE USE OF COMPLE'fE COMMERCIAL F ERTILIZERS 

The s11pply of total phosph orus in t he so il s of Greene Com ity i,,; not large 
a 1ul iL :-;eems ecrtain t hat some phosphorus fe r tilizer w ill l.Jc required on t he 
soil,; in the Ye ry n e11r future if crop yields are to be sat is!'aeto ry. The data 
[rom t il e g reenhouse and fiel cl experimen ts wh ieh have been d iseu s.'ecl earlier 
in this 1·ep ort indi ca te that many of the soil s in thi s eo unty wi ll r espond Ye ry 
largely at the pl'cscnt time to t he application of a 11li osphate fertilizer . Con
s idcralile in el'Case in y ields of general far m crops lrn\'e been noted from t he 
use of aeicl phosphat e or ro c;k ph osphate. l n man y cw;c::; the acid phosphate 
lii! s shown a la rger effect than the rock p hosphate bu t in other instances t he 
l'01·k phosphate has apparcn1.ly proYen c1uite as desirable for use. 

. \ c;icl phosphate provides the elemen t phosph oru s in c1n immed iately avail
;ilil c form. Hoek pho:;phatc, on 1.hc other hand, must be acted upon by various 
agen ts in 1.hc soil befor e the phosphorus is changed into a form in which it 
can IJc u1.ili ze c1 l.Jy the crops. 1'his action on rock phosphate may go on rather 
slowly in some soils under certain condition ·. A cid phosphate costs more 
tlian ro 1.: k phosphate bu t it is applied in smaller amounts, usually at t he rate 
o[ 150 Lo 200 p ounds per acre annually . 'l' hc 1·ock phosp hate is app lied at 
the rate of one-half 1.o one t on p er acre once in the four -year rotation. 'l'hc 
r ela tive v alue of the two phosphates can be dctcnniucd only by canying com
pa r at iYc exp erimen ts OY er a period of years, a nd taking into account t he 
t oLul cos t of t h e application of the t \\·o materials. 

In sufficien t d ata luwe b een secured as yet to wanant the d r a \\·in g of def
i 11ite con clus ion s r egarding the Yalne of the two pltospliorns ca rriers when 
np pliecl 1o ilH' soi ls of t h is co unJ-y . His r econ1111 e11clell , 1.hcre l'orc, t h at farmers 
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tl·s L hoih phos pluit c frr! ili zl' l'S on their ow1t soil,,; , ;incl 11iw-: <kl <' L'lll iJ1 (' fol' t hl'i l' 
JH1rti cnlar c·oncliti ons which material ,rill prove the m or e profit abl e'. S imple 
tests rn 11,v he r eadil y cm-ricd out on an.v farm. l)i rec1i o 11 s , rhil·lt may he fo l
lowed in carry in g ou t s uch 1.csts arc giY cn in C'il'c nlar !)7 of 1hc To1ni J\g-l'i 
e1 il1mal E xperimen t Station. 

Wl1ilc the supply of nitrogl'n in i hc so ils o[ Or een <' Co1111ty i,,; gene rnll~, (t11it 1' 
l11rgc, thi s clement sh onlcl n ot he overl ooked in plannin g systems of J) C' rmmH'11t 
Fertility for t he so ils of 1. hc cou nty. Some f ertili z in g rna Lr rial l'Ontainin g nit ro
gc11 rnnst he appli ed rrgn larly to keep up t he con1 cnt of this con sti1n ent. 

l◄';:i 1 ·m manure is t he most impor tant ancl t he most r c· onorni e nitl'ogc 11011 s 
frdilizcr wltic:h can be cmpl oyccl . Tltc proper p r c--: r r v;:it ion ancl r c1.urn t o th <' 
Janel of all th e man ure produ ced on 1hc liv estock farm " ·ill ,1icl nrnt er iall y ·i11 
keepin g llp 1bc ni tr ogen supply . On t he grain farm smnc o1hcr m ean s o f' 
keeping up the nitro gen con ten t must be cmplo)-ed m1cl i 11 t hi s c;:ise i h l' !11r11in g 
1m cl er of a "·ell inocnlatccl l egume as a gr een rnannre is v<'TY clesirabl c' . '\Vhr 11 
th e legum e is \\·ell in oculated a large part of the nitrogen in t he n op co me--: 
from t bc atm ospher e and when the crop is turn ed uncl e r as a g reen num111'(_' 
th er e " ·ill lie a correspondin g incr ease in the nitrogen 0011 1.cn t of th e s0il. 
1'hc pract ice of green nrnnuring ,ri ll he of v;:ilu c, therefor e, in keeping 11p 
t he nitrogen con ten t of the soils of the grain farm and ,rill aicl on t h e live 
stock farm to keep 11p the con tent of nitrogen , suppl,"in g al so large am ounts 
of organic matter . 

Earli er ana lyses have indicated that ther e is a large con ten t of 11o tassimn 
in ;:i ll t he soils of the state and t his i s true in tllC' r asc of t he soils oC Gr cc' nc 
Co unty. It seems harclly likely t ha t potassinm fcrt il izc l's will be of ;:i n y pm·
ti cnl;:ir -valu e on these soils at t he present ti rn c. There is en ou gh prC'srnt 1o 
supply the n eeds of cr ops for many years, JWOYirl ecl that 1wop cr C'.Oll(li1.i ons 
m·c main tained in the soils to lead to the produc-t ion of availabl e 11 otassi11rn 
in suffic ient amounts. The experi ments wher e pota ss irnn ha s h C'e n applic,d 
1 o one of the so i Is in th e county liave not imlic;:i 1 <'<1 an,\· cm1 s icl era hle Y a I,! (' 

fr om the use of potassium at the. present time . 'l'cs ts, lto,rc \·rr, sl1011l c1 h e 
c:an·ied ont on i11cli\·i<lmil farms before clcfini 1. c c·orn· l11 sions 1·1'1.rn n li11!.; 11H' 
n eed of p ot;:i ss i1 11n fcrtili 7,r r s are drawn. Small amoun1s ma_,, he Y,il11ahlc in 
i11cli vicl11 al cases. 

'l'hc u se of complete conuncn inl fer tili zer s cannot hr g<' 11 r 1· ;:i ll y r cl'.0 11rntc' 1Hl( •d 
on the soil s of Grern c Uount-:)' . 'l'hc tests whi ch lrnYc IH' C' n enrri ccl 0111. h,1Vl' 
sl10wn i11 most instan ces qui1.c as la l'gc a ben efi c ial r ffcci fr om ilH' 11 sc or 
a('icl phosphate as from t he complete co1nrn cr cial fert il ize r. ::\Judi l,1l'gcr i11 -
cr cases in er op yjclds must be secured if a complete :f'c rtiJi 7,c r is 1o p roYc o l' 
as much value as acid phosphate, owin g 1.o its gr eatrr cos t·. T L'sls of eont
plete ferti lizers may be carri ed out quite 1·ca rl il,v on imliviclw,l fal'rn s 1\'li r 1·(• 
t her e is interest in dctcrmini11 g their value. Such tes ts shonl cl r1hn n ·s corn 
pare the ferti lizer with acid phosphate ancl if profitnhlc r rsn lts arc ·sccul'l'd 
fr om the complc1.c f er tili zer there is no obj ection io its u se. 
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DRAINAGE 

Considerab le axcas in Greene County arc inacl cquatcly clrain ecl. The na1nral 
c1raimige sys1em is poorly rlcvclopcd and the install ation of ti le is nec- essary 
if the so,ils arc to be made sati sfar torily prorln ctivc. On the level 1.o cl cprrssc<l 
areas in tho nplancl s whore the soils of i.11 0 ·\ \Tchs1-cr seri es a rc f01 1rn1 , 1hr 
dra inage is generally very inaclequatc, anc1 poorly cl cvclopccl. rr her c arc 
areas in some of the othe r uplancl types wl1 erc ihc clra inagc is poor. On 1l1 c 
te rraces, tho Fargo s ilty cla:v loam ;:i reas nrn1 1 lw nrr as of 1 ho Bremer t;qics 
arc poo rly cl r ainecl. On th e ho1 toms, th e T,mnon re mH1 , Vahash so il s a rc pnorl~· 
drained. 'l'he areas of peat illl(l mnek arc of cou rse padi e1il nr l.\· in nrNl 01' 
draina ge if t l1e.r arc to be rrclaim erl m1 c1 11 t ilizcd fo r <·rnp gr/l\dl1. 

A rather defin ite r elationsh ip is shown hchn'cn ihe par!i e1il ,1r so il a rc;1s 
nncl the n eed for clrairn1gc. 'l'h is is hcca11sc of 1he 1opogn1phir roncli1ions 
whi ch :=ire character istic of the inclivi<l nal types ancl se r ies. '.l'llll s i t is thr 
,Vebstei·, Fargo, Bremer, , Vabash and Lmnourc soils which a rc in n cec1 o[' 
drainage, and they are th e soils occurring in level to cl cpressec1 nrcas and a rc 
generally heavy in texture and have r a1-hcr impcrvi ons subsoils. 

W here drainage conditions arc poor, satisfactory crop yield s ca nnot lie 
secured. '1' 11 0 ba"5ic trca1"me11t needed on such land is th e secur ing of t li oro 
drainage, either by the installation of tile or, if nccessr1ry, hy tho location of 
rlrainage ditches. 'l'her e arei many areas in Gr eene County where crop y iclcl s 
are not as satisfactory at the presen t tim e as they should he because of thr 
lack of drainage and in tltcsc areas the installation of t ile is highly cl esirahlr. 
It may prove expensive but the results secured alway war ran t t he outl:1,v. 
No fert ilizing treatments will p r ove of value on Janel which is 1-oo wet. li'ertiliz
crs may be wasted if they arc r1pplied to poorly drain ed a 1·cas. Experimental 
data and considerable prr1 ctic·al experience show tli e benefits from ti l ing ont 
land and in many instanres it means t he difference between no crop at al I 
and very satisfa ctory yields. Farmers in thi s co1mty should sec to i t that 
their land is t horoly drain ed if they wish to sec ure t ho best r esults. 

THE ROTATION OF CRO PS 

'l'h er e is considerable ex p erimental evidence and mn ch practical c:,; peri cncr 
to show the undesirable effects of the continuous p:rowing of any one rrop. 
The fertility of the soil is very quickly r ecl ncecl b~r such a practice and tho 
returns from the land become low and its cnltiva1ion becomes unprnfitahlc. 
In spite of t he general lowwleclge of thi s fact th ere is still a tende ncy on many 
farm s to grow one cr op continuously d nc lar gely to tho, fact that that crop 
is the money crop. Evidence is available, howc,·cr , which inclic:ates t hat t her e 
is greater profit to be secured from following a rotation in spite of the fact 
that the rotation may includ e crops of less actua l market value than is secured: 
from the growing of one money crop continuously on the same land. From 
the standpoint of the p ermanent ferti lity of the soil, t here is no question 
regarding the des irahility of pract icing a good crop rotation. 

Numerous rotations lrnve been followed successfully in various parts of 
Iowa. No one rota1ion ca n be r ecommended for all ca. es and no sper ial rota-
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tion c:,; periments have been carried out in tliis county. From among the fol
lowing rotations most any one may be chosen as satisfactor,\· for use in Green <' 
County: 

1. SIX-YEAR ROTATION 
First year - Corn . 
Second year - Corn . 
Thircl year - Wheat or oats (w ith clover, or clover and g rass) . 
Fonrth year - Clover, o r clover a nd grass. 
F'1fth yecu· - W1heat (with clov er), or g rass and clover. 
Si,.r / h year - Clover, or clover and grass. 

T hi s ro,tatio n may be reduced to a five-year rotation by cu lling out e ill1 e r t he secon d 
or s ixth yea r a nrl lo a fou r-year rotation by omitting the fi[tb a nd s ixl11 year s. 

2. FO UR OR l<'IVl..:0 YJ~AR ROTATION 
l•'irst yca1· - C'Ot'll . 

Scconci year - Co rn . 
'l 'hi.rrl ycrtr ~·wheat or oa ls ( wi,t h olover or wilh clov er a nd ti mot il y l. 
L•'oui'll, yca.,- - Clove r . ( lf lirnot11 y •was seeded with the clov e r th e prec,,di 11 g_ y e.i r , l !H' 

rotation lllay be exte nd ed to fiv e years . Th e las t crop wi ll 1;on s1s t 
11 rin cipall y of timothy.) 

3. FOUR-YEAR ROTATION \\ ' ITH A Ll<'ALF A 
J1''irst y ear - Corn . 
Seconcl 11ear - Oats . 
'l' ll i rd y ecir - Clover. 
Fonrth ycar - Wn ea,t . 
F'i.ft h y ear - Alfal fa. (The crop may r em a in on Lhe land fiv e yea rs . Tlli s fi eld shou ld 

then b e used for th e four yea r rotation out li n erl a bov e and t he alfa][a 
sh ifted to one of th e fields w,hfoh pre vio usly was in th e four-yea r 
system.) 

4. FOUR-YEAR ROTATIONS 

fl' irst y ea.r - Wheat (with clove r). 
Second year - Corn. 
Thi r cl y ea.r - Oats (with clover). 
F'ourth year ~ Ci over. 
First year - Corn. 
Second year - Wheat or oats (w ith clover ). 
Thircl year - Clover. 
Fourth year - Wheat (with clover) . 
First y ear - Wheat (with clover). 
Seconcl y ear - Clover. 
Third year - Corn. 
Po1lrth year - Oats ( with clov er) . 

5. THREE-YEAR ROTATIONS 
fi'irst year - Cor n. 
8 econrl y ear - Oats or wh eat (,witlb clover seeded in the g rain). 
'l' l1 inl year - Clover . ( In grain [armi n g, on ly the grain and clover seccl s hou ltl be solrl ; 

most of th e crop r esidues s uch as corn stover a nd s traw sho ulrl he 
plorwed under. Th e clover may be clipped and left on th e la nd to be 
r eturned to th e soil a nd only the seed taken from th e seco nd cro p ). 

fi'i r st y ear -Corn. 
Seconcl year~ Oats or wheat (with sweet clover). 
Thircl year - Sweet clover. (Tlhe clov er may be mixed clov er s and used large ly a s 

pasture a nd gr een manu r e. ) 
F irs t y ear - W·heat (with clover). 
Seconcl yea.r - Corn . 
'Chircl y ear -Cowpeas or soybeans. 

THE PREVENTION OF EROSION 

E rosion is the carrying· a,vay of soil thru the fr ee movelll ent of wate r OY<'L' 

t il e surfarc of the land. If all the rain falling on the g rouml were ahsorhed , 
erosion would not occur, hence it is evident that the amount and di sLri lrnLioH 
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of rainfall , t l1 c clrnrnctcr of the soil, tbe topography or tl1c "lay oE the Jaml," 
:rnrl the cropping of the ;;oil are the factors which cletermjnc t!Jc occurrence 
of this injurious action. 

'J' li crc am two types of erosion , sheet washing ancl gullyillg. ']'he former 
rn,1 y occur over a rather large area and the su1·fac-c soil may he rcmo\·ccl 1o 
snch a lmge extent that tlic subsoil may be c:qiosed all(l crop growth prcvent.crl. 
Gullying is more striking in appearance but jt js less harmful and jt is usu
nll y more easily controlled. If, however, a rapiclly wjrlening gnlly is allowcrl 
to grow unchecked , an entire field may soon be made useless for farm in g 
purposes. 

Erosion docs not occur to any large extent in Greene Comi ty. It is eYi clcncccl, 
hmrcvcr, on the steep phase of the C:-irrington loam 11ncl on some areas of 
the Carrington loam and Clarion loam on the u planc1s. There is also some 
rvidcnce of erosion in the Pierce sanely loam anc1 the Cnrrington fine sandy 
loam. A washing away of the surface soil from several of these types often 
occurs nnc1 occasionally gullying is noted. ·wh ere this is true some means 
of prevention or control of this destructive action should be acloptccl. 

'J'he means which may be employed to control or prevent erosion in Iowa 
may be considered undel' five headings as applicable to "dead furrows" to 
"small g11llics" to larg·e gullies to bottoms anc1 to hillside erosion . 

EROSION DUE TO DEAD FURIROIVS 

Dc:-icl funows or back furrows, when rnnning with the slope or at a con
siderable angle with it, frequently result in the formation of gullies. 

" Pl owing In"- It is quite custonrnry to ''plow in" the small gullies that 
result from these dead furrows and i11 leYcl :-ircas this process may be qui te 
effective. Jn the more rolling areas, however, it is best to supplement t he 
"plmri11g in " with a series of "staked in," dams or earth dams. 

"Staking In " - 'rlrn method of "stakin g in " is better than "plowing in" 
11s it requires less work and there is less clanger of washing out. 'l'hc process 
consists in driving in several series of stakes across the gully aml up tl1c 
rntirc hillside ::it intervals of from 15 to 50 yal'd;;, accorrling to the s lope. The 
;; takes in cnch series should be placed tluce or four inches :-ipart. It is then' 
usually advisable to weave some brush about the stakes, ::i llowing the tops ol' 
the hrush to point upstream. Additional hn1sh may also he pl:iccd above 
ihc sti1kes, with tl1e tops pointing upstream, Il crrni ttiu g 1'1c water to f ilt<'I' 
!lm1, but holding the fine soil. 

Earth Dams- Earth clams con sist of rno11ncl s of soil plac·c<l nt int er vals ,1!011g 
t li c slope. There :-ire some objections to t l1 c u se of earth clams, b11t in rnm1v 
eases they may be quite effective in preventing eros ion in '' dead funows. '' · 

SMALL GULLIES 

Gullies r esult from the enlargement of surface drainageways and they m,1 y 
occur in cultiva ted land, on steep hillsides in grass or other vegetation, in 
the bottomlancls, or at any place where water nms over t he surface of the 
land. Small gullies may be filled in a number of ways but it is not practicable 
to fill t hem by dumping soil into t l1 cm ; that takes much work and is not 
lasting. 
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Chcchnu 0 L'l'l'[alls- 'l'hc J'onnation of srnaH g nll irs or ditches is J)racticall,v 
ahrnys tlic n's11lt ol' O\'l' l'fall s. , \n c,JS)' rn rt liod of t·lil'('king 11ic O\'e rfal ls i ;; 
to put i1t ,I ll obstn1dio11 ol' strn.\1· all(l bn1 sh arnl stake clo\l·n with a post-. 0110 
or rnore posts shonlr1 be srl fir mly in thr ground in ih e bottom of the g ull y. 
Brush is intc1·twjnt·d bchl"een the posts, straw is ,wll trampcc.1 clow.11 beliinrl 
t hem ancl t he st raw and brush arc hclcl in place hy cross pieces nailed to 
t l1 f' posts. 

"8taki11r; In"-'l'h c simpl e,-;! mei hod of controlling small 01' moder ate sized 
gn] lies an d the one that gi\'cs the rnost gencntl satisfaction is th e '' staking in'' 
01 w1·,l1i on n· eornm ernlt'cl for tl1C' eont rol of clrnc1 fmTow gu ll ies. 

'1'11 1' 8/mw Dom-,\ simple mt'thocl of pre,·c•nting c1·osion in srn all g11lliC's 
is to fill th em ,ritl1 ;;traw. 'l'Jiis may be done ,1t th res hin g time with some sa\'
in g of time nrn l labor. 'J'] I(' strn\l" i~ us11 a ll r pilccl n ea r tllc low,'I' pc1rl o[ tile 
g 11ll r, 1>11 t if tile, gllll., · is ratl1c't' J011g or lJramhi ng, it shoulrl lie plat:ccl 11 r a1· 
1111• rnidcllc or iil'lo\1· th e .i u1wt ion of tlH· !Jrandws OL' mo1·e Urnn one c.Lim slHrnlcl 
lie ll~Ccl. 

'/ 'he J~'arth Dalll- 'l'Ji c use of an earth clam or mound of earth across a g ull_\· 
11 111y be a ;;al i::Jador y mcthor1 of controll ing erosion U11dcr some eomlition:-,. 
Jn gen eral it nrny be ;;aic:L that when not provided with a su itable outlet u111!('1' 
the clam for surplus water the earth clam camiot be r ecommended. \Vlwn :,; uclt 
m1 outlet is p1·0\·icled tl1c clam is called a "Christoph er " or " Dic·key" darn. 

'The "Christopher" oi· " Dickey" Dam- This modification of the eal'th clam 
consi;;t;; merely in laying a line of tile down the gully and beneath the dam, 
an cl bow or a '' 'l','' called the sur face inlet, usually extenr1ing t\l·o or thn·c 
feet alJovc the bottom of the gull y. A large sized ti le should be proviclcd w it h 
a cemen t or board s11illway or runoff to prevent any cutting back bs t he 
water iiml"i 11g from the ti le. 'l'hc earth clam shoul cl be made somewhat higher 
mid ,l"idcr t lrnn the gully and high er in the center than at t he sides to reduce 
the clan ger of \rnsliing. lt js acl visablc to grow some crop upon it, such as 
sorghum, or cYen oats or rye>, mid later seed it to grass. 

Th e A.clams D enn- This clam is practically the same as t he Uhristopher or 
Dickrr c.lam. Jn fact the principle of construe:t'i on j,; iclcntical. In some sec-
1 ions the nnrnc ' ' Aclams Dam " lias been a11pliecl nncl hence i t is mentioned 
separately. 

'l'hc Stone or Rubbl e Dam-\Vhcrc ston es abonml they are frec1ucntly used 
in const1:ueti11g dams for the control of erosion. 

'l.'he R ,ubbish Dain-'l'll c u se of rubbish in contr olling erosion is a method 
oomctimcs followed and a g reat variety of materials may be cmployecl. 'l'hc 
rC'sults arc in the main rather un satisfactory and it is a ve ry unsightly method. 

'L'he Wov en lVil'e Dani- 'l'he use of woven -wire, esp ecial ly in connection with 
hrn sh or rubbi sh , ha s sometime& proyen satisfa dory for the prevention of 
erosion in small gullies. 

Socl Strips- "l'hc l1se of n arrow strips of socl along natural surface drainage-
1rays may oftn1 preYcnt thrsc ehmmcls from "·ashing inlo gullies, as the sod 
:,;ervPs to holcl 1 li e soil jn place. Bluegrass is the best crop to use fo r tlic sod, 
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but timothy , redtop , clover or alfalfa may ser ve qui te as well and fo r quick 
r esults orghum may be employed if it i s planted t hickly . 

'I'he Concrete Dam- One of t he more effective means of controlling eros ion 
is by t he concret e cl am, provided the Dickey system is u sed in couu ect ion 
with i t. They are, however , r ather expensive. Owin g t o their high cost and 
the difficulty involved in securing a correct design and c0nstruction , su ch 
darns cannot be con sid er ed adaptable 1.o general u se on the farm . 

Drainage- 'l'he r eady r emova l of excess water m ay be accomplished by a 
system of tile d rain age p r operly :in sta ll ed. 'l'his r emon1l of water to a depth 
of th e t ile increases t he ,rater ab,;orbing power ot t he so il , and t hu s dee rcases 
1 he trmlcncy toward erosion. 

LARGE GULLIES 

Tl1 e er osion m lm-gc gnlli es whieh are often called rav in es may in genera l 
be conlrollecl by t he same rn etl1 ocls as for small g ulli es. 'l' hc Dick ey dam is 
t he Ollly mrthod that can l>c r ecomm ended for con tro lli n g and fi llin g large 
g ul li es mid i t seems Lo be g iving ve ry sa ti sfac tor.,· r esulls at the present t ime . 

BOTT0:\1LANDS 

E rosion frequently occurs in bottomlancls a nd es1Jecia1ly ,rher e su ch low
lying areas ar e cr ossed by sm all s treams t he Janel may be very lrnclly cut up 
nn cl r crnlcrecl alm ost en t irely valueless for farmin g purposes. 

Stmig ldening ancl 'I'iling- 'l'hc str aightening of th e larger str eams in bot
I omland areas may he acco mpli sh ed by any community and while the cost is 
con sidc1·ahlc , large a reas of lancl may thus be r ecla imed. 

'I'i·ecs- Erosion is sometimes con t rolled by rows of such trees as wil lows 
which extend up the drainage eliann els. ·while th e method has some good 
fcatn r rs it is n ot generally desirable. 

HILLSIDE E ROSION 

]J ill s ide er osion may be co ntrolled by certain m ethods of soil treatment 
wlti eh are valu a ble, not only in p r cyenting the injurious washing of so ils. 
hut in aiding materially in securing· satisfactory cr op growth. 

U c of Organic Jlfatter- Organic matter or humu s is t he m ost effective means 
of increasing t he absorbin g power of the soil an d hen ce it proves ver y effective 
in preventing erosion. Farm mamue may be used for t hi purpose or gr een 
mam1res may be employed if fa rm manure is not available in sufficient amounts. 
Crop r esidu es su ch as straw and corn stalks may also be turned under in 
soils to increase their organi c m atter content. 

G1·owing Crops- 'l'h e growing of crops, such as alfalfa, t hat remain on the 
land con tinuously for a period of two or more year s is often advisable on 
steep hillsides. Alsike clover, sweet clover, t imothy and redtop are also quite 
desirable for u se in su ch location s. 

Contoiir D iscing-Discin g around a hill instead of up and clown the slope 
or at an an gle to it is freq uently very effective in preventing erosion. This 
practice is called "contour di cing" and it has proven quite satisfactory in 
many cases in Iowa. , 

Socl Strips- 'l'he use of narrow strips of sod is very desirable for preventing 
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~11Ll y for rna lion . '.L'lll· soc1 pro tl'c ls th r :fit·hl f1~om lit e flow oC 1rntee dnring
r,1in s <111d prc,·r, 11 ts 1he 1rnsl1in g ,rn·<1y of' tlw st ti-1",w e so il. 

/) crJJ P lowinu- nl' rp plow ing inct.' l'ilSl'" (l1c ;1hsorpl i1·p pom·r ol' the so il 
,1J1 cl l1 encc tl ec· rca sc'>~ eros ion. I( is esp r <"ia ll,v ,1dn1nl,1 g-t'o11s if it is clonr in 
t he fall <1s t he soi l is 1h r n put in l'Onclition t o absorb mH1 holtl t he largest 
p ossible amount of the !ale f;1ll arnl early ~pring rains . 

INDIVIDUAL' SOIL TYPES IN GREENE COUNTY 
'l'herc arc l!J soil t>·pes in UrePne C'ou n( y arnl t il (•sc ,r il h t he steep plrn.~c 

ot: t·he Ca rrington lomn alH1 !lie areas of pra t mid rn m·k make a tot al of 2:2 
separate soi l areas . 'l'h e.1 · arc cli1·ic1ed into three gro ups 011 th e hasis of their 
origin am1 location, k 11 01Yn as d rift soils, terrace soil,; ancl s wamp am1 bottom
lan d so il s. 

DRIFT SOILS 
'!'her e arc eight lll' ifl soil;; in th e co unty arnl, in clullin g th,, s!t•Pp plwsr 

C'al'ringto 11 loa m. nin e arr as of clri ft type'- . 'l'lw_,. a rc vl,1 ss ifi l'<l i11 1.h e ( ';11·

l' ingto11 , "\Vcbster , C' lari 011 , Conover and Pi erce se1ws. '.L' ogdhcr 1.hey cover 
tlD.G pen·e nt of th e 1.o1nl arm of the count>·· 

CARRINGTON LOAM (1 ) 

'L' J1 c ( 'ani11 gto 11 lo, 1111 is lhe most cxtcnsiYe <lrifl so il m ( 1t,, l'Oun(y arn1 h>· 
f, 11 · Ili c h1rg<'st irnli,.- icl 11a l l,1·1w. eOY<'rin g 5:1_ ,j JWl' l't'll( o[ tltC' tota l ,1rra. lt 
is cxlc ns ively clcvclo pec1 on 1l1 e uplands in al l p ar ls 01· 1l1 c c-orn1ty, hei:1g 
1hc chi ef type on the ge ntl y 11 11 clulaLin g-, w ell-drain eel pr:i ir iP uplmHl. It oce11 rs 
;1lso 0 11 tl1e s mootlt slopes ilord<·rin g s 11 rnll 8trcam rnll<'_1·s. 'J' l1<'l"l' n1·e 110 ex1Pn 
s ivo irnli 1·iclu al a r eas of tl1i s lypc since in all parts or lhc co11nty i t is ,t sso
eial ccl with t he "\Vehst er silly L·h1>· loam m1c1 olhel' \\'<·lister soi ls whieh nrc 
f"ouncl i n t he cll'prrss io11s l li n 1out t he 11planc1. 

'L'h e surfa <·c soi l of the Carrington loam is a dark brown l o blaek mellow 
lo,1m , about 12 in ches in ckpth. Th e suhsoil is somewha t more compact, hr in g 
a li gh t bro1rn loam, grnc1i11 g at 2.J in ches into a yellcmish-brown, gr itty clay 
loam. '.L'h e surface so il is rn cllow ancl friahle and well suppli ed with organic 
rna tt.e1·. Boulders occur or·c,1sionally on the surfac·e alHl thri 1ou t the so il sPc
i ion. 8 nrnll glae;ia l p ehl>lcs arc quite commonly found. 

'l'l 1erc is some variation from the typical soil wh ere ihe la11cl is somPwlrnL 
more r ollin g, especially in 1hr south ern par t of the county wl1 erc the sur[af'c 
so il is a y ellowish-brown mell ow loam and t he subsoil a heavy sanely clay. 111 
th ese area s cro. ion lias been more active and there has been a larger removal 
of organic matt er from t h e snrfa. cc soil. Occasionally on t h e gentle slopes of 
undulating· ar eas or at th e foot of slop es, the subsoil i somewliat mottled with 
bluish-gray and brown. 

I n topogr aphy t l1e Ca rrin gton loa m is gently undulating and clrainage is 
well established. In certain ar eas where the typ e acljoin the Webster silty 

*"Greene counly a djo in s \Vc\Jslc·r counlv on the nnrth. Ir! c:crl: 1 in ea ser;; th e so il n1aps do not 
a JJpear to agree a lon.!:?." th e bnund nri 0:::; . Thi s is due to r ha n~·t,~ in correlation. Since the so il 
survey of \ Vcbster coun ty \\·~i s 111 rul 0 :1 n.1rt of the Farg·o so il s as 111:t l)pcd in \Veb8tcr cou nty 
have been correlated ,vith the \VcbHtcr series." 
. **The descripti on of ind ivi<lu:i I soi l t,· JJ cs g-iyen in t hi s r eport ve r y c losely fo llow those g iven 
in the Bureau of Soil s R eport. 
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clay loam there are ce rta in gradations between th e two typl's. ln such ar cm; 
drainage may not be entirely satisfactory. 

Practically all of th e Carrin gton loam is in eul1 ivation. ( 'orn Ol·cupi (',; 
the largest acreage and g ives an average yield of 40 bushels per aci-c. Oats 
are second in impor tn ncc and aYeragc yields of 35 bushels per auc are se
cured from this crop. Th e chief hay crop consists of timothy ancl clove 1· 
ancl the yields amount to 11/:c tons per acre, on the average. ,Vhcat is gr o\\"J 1 
on some farms and sen-cs as a cash crop. Practically all of the gra in and 
hay is fed to the ,rork stock, hogs and cat tle on the farms. The surplus crops 
are sold at the local markets or elevators and shipped out of the county. 

Yields of the common farm crops on t he Carrin gton loam ar e generally 
fai rly satisfactory, as is inclicatecl by 1. ltc avcr;1gc yields given above . In 
many cases, however , very large increases in crops may be secured by t he 
application of ferti lizing materials and by the proper t r eatment of the land. 
Th e application of farm manure is very valuable and liberal amo un ts of th is 
material should be u~ed on this soil type when pos ible. Beneficial effects 
of farm manure have been shown in the experimental data g·iven earlier in 
thi s r eport. The type is acid in reaction and is evidently in need of lim e 
for the best growth of legumes and for the best yields of farm crops in gcncrnl. 
The application of lime has been fourn1 to be of value on this soi l, and it is 
m ged that the soil be tes ted for its lime n eccls r egularly in the rotation , 
making t he application of lime as n eeded, prior to the growing of the legu me 
t! rop. Large effects on other general farm crops arc fr equently secured from 
th e use of lime on thi s soil. 

'l'h cre are ma11 y indicat ions that applications of phosphate fertilizers arc 
rnluabl c on t his soi l. 'l'hc data r epor ted in this b11llct in int1icnte some hc 11 c
ficia l effects. Some experiences on the farm have l ikPwi sc indicated t he Yalul' 
from the use of a phosphate fe rtilizer . 'l'he resul ts thus far obta i11 crl wi t Ii 
acid phosphate and r ock p hosphate clo llot permi t of a clcfi.nitc select ion hc
Lween these two materials. In most cases acid phosphate seems to be some
what preferable but not in all instances. It is r ccornm cncl ccl, t bcrcfo re, th ::i t 
f"::inn ers test both acid phosphate and rock phosphate on their partic nl ar so il s 
so that they may determin e for their own conditions whieh fertilizer will prove 
more economically profitable. The use of a compl ete commer cial fcrti li zc 1· 
011 th is soil cannot be recommended at the present ti 111 c as it would seem th;1t 
::i cid phosphate would probably be quite as satisfactory for general use. Tests 
of complet e commercia l fe r tilizer s should be carried out, ho\rcve r, in compari son 
with acid phosphate by any farmers who arc inter ested, before definite con
clusions are r eached r egarding the value or lack of va lne of any complete 
brand. '!'her e is no objection to the use of a compl ete fe rtilizer if it is prove11 
to be more profitable for use than acid phosphate. 

CARRINGTON LOAM, (steep phaso) ( 57) 

'l'he steep phase of th e Carrington loam is a minor type in the cou uLy ancl 
the total area is small. Jt occurs on the eroded slopes and bluffs along the 
Raccoon River and its tr ibutaries and in some ar eas along Ceclnr Creek and 
Buttrick Creek. 'l'he most extensive development of this soil is along the Rae-
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coon ll i vcr sou th of J effcrson, extensive are/\S occurring on both sides of the 
rive r, to the coun ty line. There is also a large area just east of Scranton am1 
a smaller area in t he norLhwcstern part of t he county along Cedar Creek. 

'l'hc surface soil of tli c steep phase Carrington loam is a black to brown 
friable loam, 6 to 8 inches in depth. The subsoil is a yellowish-brown com~ 
pact silty clay loam or clay. Along the steeper slopes considerable erosion 
has oceurret1 and th e :-,ulJsoi l has been exposed in man y places. H ere t here 
ar e small al' eas of ligh t colored .-oils. 'l'he ·urface soi l varies to a sanely loam 
;i long the steeper slopes. 

Practically all of iltis type is too steep for profitable cultivation. Some 
areas, along Ce(lar Creek and the Raccoon River bluffs, are very steep and 
t he Janel has n o agriculLuntl Yalue whatevel'. 'l'hc most profitable use of t his 
,;o il is fo r gr owin g timber and for pasture purposes ·in th e clea.red ar eas. 'l'hc 
ph ase is mainly in for est consisting of bur oak, reel oak, bass wood, black wal-
1111 t and some hickory am1 hard maple. 

\VEllS'l'ER SILTY CLAY LOAM ( 1 07) 

'J'li e \Vebsier silty clay loam is the second largest soil type in the coun ty nn cl 
th e s<·coml most extensive drift soil. It covers 26.2 percen t of t he total area 
ot the co unt y. It is exLcnsivcly dcvelopec1 in all parts of t he coun ty, occurrin g 
in the Ie-\'el to dep ressed areas of the upland. The largest areas are fo unLl · 
in t he 11orthcastcrn part of the county in Daw ·on and Highland 'l'O\rnships. 
lu the western anLl soulhern parts of the county, t he ar eas ar e smaller ind i
vicluaJl y and are more closely ,1ssociated with the Carrington soils. It is found 
along the in tcnuittc11t drai nage ways and in flat to depressed ar eas. Many 
of the areas of the type m·e small and more 01· less isolated. 

'l'lJc surface soil of the 'IVebster silty clay loam is a very dark brown t o 
blnck silty clay loam, 12 i11 che · in depth. 'l'he subsoi l consists of a rather 
compact layer of a silty clay loam, yellowish or rusty brown and gray mottl ed 
in color. At 20 inch es it grades into a brownish-gray or brown and gray 
mottled silty clay loam. The subsoil generally has a grayish cast and con
tains small quantities of drift material. Glacial boulders and pebbles ar e oc
casionally found on the sur face. 

In topograpl1 y the 'IVebstcr silty clay loam is fl at to depressed . Natural 
dra ina ge is I oor. 'l'il i11 g out of su ch land is very necessary before it can be 
made satisfactoril y proc1uctive . Many of the ar eas of the \¥ ebster silty ch1:v 
loam have already been ti lccl to t he great advantage of crop growth. 

'l'h e type is practicall y aH in cultivated crops, the principal crops bein g 
corn , oats, clover and tim othy. Corn averages 40 bushels per acre, but in 
favornb lc seasons yield. may be as high as 60 to 70 bushels. Oats will average 
35 to 40 bushels per acre. l<7 requently in favorable seasons the growth of oats 
will be very 1·ank and 1.he crop will lodge before ripening. Clover and timothy 
hay yield 11/:c to 2 tons per acre. 

The yielcls of general fa rm cr ops are quite satisfactory on this soil type 
l.JLL t as has been indicated by the experiments r eferred to previously, increases 
may be secured in crop yields by ·certain soil treatments. 'l'he soil should first 
of all be thor oly drained before it can be made most highly productive. When 
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rlrainage i:, ac·complisl1rc1, :,;nrn ll 11pvlicati011s of fol'll l nia 111 1re ,lppli ecl at some 
other place in tile rotation thai1 j 11 st p1·e('ecli11 g the s11 1ull gra in crop wi ll brin g 
about profih11Jle .i 11 ('reases in yidck Til e su rfa ce soil may b<! acicl aml in 
such cases the rn;e of lime ,rill be cle;;irablc'. In general, ho,reYer, t he tnJc 
is well suppliL·cl \l·ith lime and mlclitions ar c not necessary. 'l'he nse of a 
ph o;,;phalc fe rtilizer h a::; bcC'H fo uml to he o:l' consi<lenihlc Ya lne on this ty pl'. 
Wli l'tl1cr m·icl phosphate or rock pl1osphate shonlcl be usecl must he clck rn1i11 rd 
li,1· tests cm'l'ic·<l out on i11diYiclru1l farms. 

CLARION LOAM (138) 

'l'hr Clarion lonm is tl1 c thi rcl most cxte11,.i\'e dl' ift :,oi l in !he co unty ,11HI 
! li e thil'cl mo;,;t important soil t.nJc. lt co,·er s 7.1 pcl'(•cnt of the total area. 
lt is found 111,1i11l .1 · in small areas on low sloping land, bordering th e ·w ebste1· 
;,o il::;. Numcrom; rather extensive areas of the type arc fon n cl in Da1rso11 
a 11cl 1'11ton 'l' o\\· nships. Nmaller areas oceur in oilier parts of tl1c co un ty. 

'l'he Slll'fa cc soi l ol' the Clarion loam is a Ycry dark brown to black friahk 
loa m, l,i in clt<'s in <ll'plh . 'l' Ji c snbsoil i:, a clad;: b1·om1 silt loam to abont 2-l 
i 11 c: lt c, at wh ielt 1rni11t it grades into a yell owish-brown to yellow silty cl;i y 
loam. 'l'hc lo,1cr subsoil contain s lime and will effervesce with atit\. 

] n topography t ho Clarion loam is lcnl to uml1tlating aud , in general, 
dra.im1gc eornhiions 11rc highly satisfactory. In a frw instances wherl' the 
1rpe is closcl,v assoc ta tecl with sornc of thr more 11oor ly c.lrainecl , ¥ cbstc r soil s, 
1 iling would be of valne. 

'l'J1 e soi l is practic,illy all in cultivatecl crops, corn , oa1s, clover an cl alfril fa 
be ing t ltc cl1ie[ l:rops growH. Yields of corn arnonnt 1o 45 to :iO bnsh C'ls pl'! ' 
ane 0 11 the aYcn1g-c• . J11 good sc :1 sons much l1igh er )·ielcls arc sec m·<'cl , of ten 
goin g ns high as GO to 70 bushels. Oats y ield 4,i to 50 lrnshcls per acre 0 11 the 
avcn1g(•. l' lo-i;cr ancl timothy hay average,<; l~S io ns p er aerc. Alfa lfa y i( ·i<l s 
amount to 2~~ to ;3 tons per acre. 

'L'hc C larion loa111 is natnrally a ferti le soil and goocl crop yields arc 
n oi·nutll .r sec 111·PLl. ' \' he aclcli.tion 01 fertilizing 11wte l'ial s 1n·oycs ya] uablc- 0 11 

1 his type, l1m1·(•1·t•1·. 1\ [ljJlir:atimis of manul'c hring aho 11 t. hll'ge increases in 
crop yields a;, h,1,; lic'Pn s hown in ic;orn e of the experiments r eferred to earli n 
in this r epor1. , Vhile 1herc is lime in the s11bsoil , the snrface soi l of t he 
Clarion lomn is aeicl mid app li<:ations of lim e in small amoull ts may be necrs
sary , m onler 1.o sccnre a good grnwtlt of' a leg urn e. 'l'lle use oE p hosplwtl· 
fol'li liz<'l's is rccornmc·n (il'cl on iltis so il an cl. (•i the 1· ac·id p l1 osphate or rock p hns 
p l1 aLc rnay lie crnploye<l to aclvantagr. 'l'ests of 1.11c two mate ri als on ind i
viclnal . L1r111s are rccommcmle!l. Complete commerc ial ferti lizers may be of 
value m some cases bnt in general it wo11lcl not seem tbat they will he as 
profitabl e for ns <' as c1cicl phosphate, iJ1asm11ch c1 s they clo not brino- ahont 
s11fficie11t ly larger <·1·op in('!'cascs, to warrant their gr eat~r· cost. "' 

WEB STJ~R LOAM: (55) 

'l'he '\\Tcbster loam is a minor type in the county covering only 1.2 per cent 
of t il e total a rea. lt oc<:11rs in a umnhcr of' vt· 1·y small areas scattered thruout 
the nol'thcastern ,mcl cclltral parts of the county, eloscly associated with t lie 
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l 'arrin gton loam ancl t !t e 'Nebstcr silty clay l<rn 111 . 'l' !t c chi ef llcveloprn en1' s 
of the type arc along t he county line 

0

in Dm;·soH 'l'mrn ship and in Junction 
'I' ownship. ]t occurs extensively along the connty lin e in t he eastern part 
of the latter township. 

'l'he surface soil of t he .. Webster loam con ,;i;;t:, of 4 to 8 inches of a black 
mellow loam. J3elow t his point ther e is a more compact laye r of sil ty clay 
loam , extending t o an ayeragc c1el)th of 2-1 .inches. .At from 15 to 36 inch C's 
1' lt e soil passC's i11t o a dark clrab to pale :1·e llmr silt ,v clay loam. The subsoil 
is ca lcareous, con taining consiclerablc amoun ts of lim e and numet·ou ;,; pebbh·s . 
Occasionall y lim e is founcl 1.hruout the soi l section . 

I n to11ography the , Vebstcr loam is flat to clepr esse<l. Drainage is naturally 
poor on t his so il and tiling is necessary fo r t he most satisfactory crop p r o
<lnction. I n most cases drainage of thC'se areas is n ow provided. 

Pract icall y all of t he type is undel' <: nltivatio11. Corn yields abou t -Vi 
bnshels per acre, oats, 40 bushel,;, and clo-i;er ancl timothy, about 11/:! tons. 

'l'he neccl s of the '\Vebster loam for more satisfactory crop yields arc ver ,1· 
much the same as those noted for the \Vehsler silty clay loam. First of all , 
adequate dra in age must be provided, if it J1as not already been secured thr n 
proper tiling. 'l1 hc appli cation of rnannrc has been found to bring abou t 
con:,iderable increases in c-rop yield s on this soil. Manure should not be ap
plied preceding small grain cr ops but sma ll amounts applied at other p oin ts 
in the rotat ion prove very valn ablc. 'l'l1e type is us1ially basic in r eaction aml 
not i n n eed of lime. '\Vh en tlt c s urface so il is aci< I, lime should be used for 
t he best g l'owth of legumes. 'l'he app licat ion of a phosphate fer tilizer i::; 
vc r·y cl esin1blc on t hi s soil ancl l' ither aci<l phosphate or rnck phosphate sho ulcl 
be employed. ,Vhich rnai:eri al wi ll JWOYC most ilcs i l'ablc for nse can only be 
determin ed J,y tests on incl iv iclual farms. 

CONOVER SILT LOAM (167) 

'l'hc Uonoycr s ilt loam is a minor type in t he county, coverin g only 0.7 per
cent of tl1 e tota l area. lt occnrs along the l1i gl1 er bl uffs along t he Ra ccoon 
River and some of its tributaries . 'l'her e are several rather large ind ividual 
a reas of the type, t he most extensive being fo und along the Raccoon River 
j n sect ion s 22 and 29 of ,Vashington 'l' ownship. Another large a rea is foun rl 
in section s 2;:i ancl 26 in K cnch ick 'l'ownsh ip. 'l'h is is larger t han t he area 
in vVas hin gton 'l' ownship , mention c,1 above. A ]ong nanow area of t he type 
.is fo uml on the cast side of the Raccoon R ive t· south of its jm1ction with But
trick: Cr eek and extend in g along the cast si,lc of t he latter creek, for several 
m iles. Kurn eron s other sm,1 11 areas of the t:qic a1·c fouml in t he county . 

'l'he sm face soil of the ConoYer silt loam is a grayish-brown to brownish
gray silt loam, 12 inches in depth. Jn the lower part of the 12-inch section 
t here is a <listin ct layer of a grayish si lt loam. 'l'he snbsoil is a yellowish-gray 
silt loam uncl erlaicl below 20 inches by a vcr)· heavy tough clark brown silty 
clay or clay loam. 'l1 he textnre of the surface so il var ies from a silt loam 
to a fine sanely loam. 'l'hc li ghter soi l ocenrs on t l1 e sides of very steep slopes and 
in pockets on the hillsides. 
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Practically none of this type is in cultivation. Most of it is covered with 
a virgin fo r est of bur oak, r ed oak, bass wood, black walnut, hickory, elm and 
hartl maple, with an undergrowth of sumac and hazel brush. 'l'he land is 
utilized somewhat for pasture purposes but t he growth of native grasses is 
r ather poor. 

'l'he type is probably most suitable for forest use and fo r pasture purposes. 
[t is low in ferti lity, low in organic matter, acid in reaction and t herefore, 
in 11eecl of lime, in need of organic matter in the for m of manure and in need 
of phosphate fertilizers if it is to be brought under cultivat ion. 

CARRINGTON FINE SANDY LOAM (4) 

'l'he Carrington fine sandy loam is a minor type in the county, covering only 
0.3 per cent of the total area. Only a few small areas of the type have bee n 
mapped. 'l'hey occur principally in section 18 of Jackson 'l'ownship, in sec
tion 29 of ·willow Township, and in section 19 of Kendrick Township , t he 
latter area being the largest. 

The suTface soi l of the Carrington fine sandy loam is a dark brown fine 
sandy loam, 12 inche in depth. 'l'he subsoi l is a brown or yello1Yish-brown 
sandy loam, grading in places into a loose sand below 36 inches. 'l'he type 
occurs on hills and on sloping land bordering the streams. In topography, 
it is gently rolling and well drained. It is subj ect to erosion to some extent. 

'l'he type is mostly utilized for pasture purposes. It suppo rts a thin stand 
of grass, consisting mainly of sand r eed grass, li ttle bluestem, sedges and spear 
grass. This type is low in fertility and if it is to be made more satisfactory for 
crop production, it should receive applications of farm manure, lime to remedy 
acidity, and the use of phosphate fertili zers. If it is to be used only for pas
ture purposes more satisfactor y growth of grasses may be secured by proper 
treatments.* 

WEBSTER CLAY LOAM (56) 

The ·w ebstcr clay loam is a minor type in the county, covering· only 0.3 
percent of the total area. It is found only in a few small areas, chiefly in the 
northeastern part of the county and the north central part of the county along 
the county line in Dawson and Paton Townships . The largest area of the type 
is in Dav,son 'l'own ·hip. 

'rhe surface soil of the ·w ebster clay loam is very da rk brown to nearly 
black clay loam, extending to a depth of about 15 inches. The upper subsoi l 
is a dark brown or grayish-brown compact clay loam . 'l'he lower subsoil' be
ginning at a depth of 2-± inches is a gray or mottled gray and brown tough 
clay. 'rlrn suTface soil is high in organic matter and in some areas approaches 
a muck. Occasionally" boulders are found on the surface and thru the soil 
section. In some ar eas the surface soil may be composed mainly of material 
washed in from the surrounding higher land. 'l'he soil ancl upper subsoil 
rarely shows a lime content. 'l'he lower subsoil is high in calcar eous material. 

In topogrnphy the "\Vebster clay loam is level ou flat. It is found in flat 
areas or slight depressions in the upland and in shallow str eam valleys. 'l'he 

*Circ. No. 89. 'l'he Pasture Problem in Iowa. 
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t.ype is naturally poorly drained and in some cases at the pre:ent tim e the 
installation of tile would be highly desirable. 

Crop yields are very satisfactory on this soil and :nearly all. of it is in culti 
vation. Corn yields from 50 to 60 bushels per acre in years of average rain fa ] I. 
Other farm crops give equally large yields in good seasons. 

The type is particularly in need of thoro drainage, if this has not alrearly 
been brought about. ·when the soil has been drained, large crop yields may be 
secured. The application of small amounts of farm manure is of value in some 
cases alth o this material should never be applied preceding the small grain 
crop of the rotation. "\Vhen the type is acid in the surfaC'e soil, the use of lime 
may be desirable fo r the best growth of l egumes. The application of a phos
phate fertilizer would undoubtedly bring about profitable increases on this 
soi l in marn· instances. "\Yhether acid phosplrnte or rock phosphate should br 
used can m;lr be determined by tests on indiYidnal farms. Farmers are urgecl 
to test the use of these two materials and determine which will give them the 

more profitable returns. 
PIERCE SANDY LOAM (191) 

'l'he Pier ce sandy loam is a minor type in the county, covering only 0. 3 p0L' 

cent of the total area. It occurs in a number of small ar eas in the countY, the 
most extensive being founcl on the morainic hills in ·willow Township. 'l'h c 
largest area is in section 31 of Scranton Township and section 6 of "\Villow 

Township. 
'l'he surface so il of the Pi er ce sandy loam consists of four inches of: a clark 

brown sandy loam. 'l'hc suhsoil consists of a shallow la yer of gra vel ly lon111 
underlaid by beds of stratified gravel. In some arer1s there is a be(l of ye llowish
brown fine sandy loam, beneath the surfaco soil. 'l'he subsoil is hi gh in lim e 

content. 
The topography of the Pierce sanely loam if:i hill y to rou gh. It occurs tlm1 -

011 t th e county on gravelly knolls. Some of t.hc arem; arc too snrnll to h\' 
shown on the map. Owing to the draughty charncLe r of the soil, cnltirntio11 
would no t be warranted except in such small areas as coulcl be fannecl a long 
with other soils. In the larger areas the soil is used ('hiefly for pasture pur
poses and is most satisfactory for use in that way. More des irable pastnre 
conditions can be secured on this soil by proper methods of treatment·. Di scing 
and reseed ing would undoubtedly be of valu e all(l the application of certc1 in 
fertili zing mat erials would prove of value in increasing the growth of pasture 
grasses on this soil. 

TERRACE SOILS 

'l'herc al'C six terrace types in the county classified in the O'Neill, l•'argo, 
"\Vaukesha and Bremer series. Together they cover 5.2 percent of the tot.al 

ar ea of the county. 

O'NEILL SANDY LOAM (2•6) 

'l'he O'Neill sandy loam is the most extensive terrace soil in the county and 
the fifLh largest soil type. It covers 2.2 percent of the total area. It is devel
oped extensively along the Raccoon River and along Buttrick Creek, and Har-
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din Urce k. '.1.'hc largest ill(liviclual a rea is alo11g llultri vk Cn ek in Jnll(_J io11 
'l' ownship . n a tl1 c r ('xtensi Yc areas ocem· along the Ral' coo n Hi \'C:r on hoth ,;id(•s 
t li rnou t t he central and so ut hern to,rnslt ips. 

'l'hc ,rnd'acc so il of the O "Neill sarnly loam is dark brown lo dark gr ay ish 
brown sanel y lo,1111 , 7 or 8 .i11 eltcs in depth. Below this point, t her e is a light 
l.Jro\\·n to bro,Yn loamy fine ~a ucl , which at 24 incl1 es grades into a dark brom1 
<'mn-sc sand and graYcl. In topography the type is level to gently roll ing aml 
cl rain age is good. 

Pra ctic-all y all of the O 'Neill san <lr loam is under cultiYation. Com y iclcls 
25 to 35 bu sl1 cls p er ac re, oats 20 to 30 bushe ls, a nd timothy and cloYcr Y. to 
1 ton p er acre. 

Profitable increases in cr op y ields on t hi s soil nrn y be ecurccl by propr e 
methods of treatment. 'l'hc t~·pc is droughly in dry seasons because of tlw 
porou. · na lurc of th e s uhso il. 'l'hc application of fa rm manure will improYc 
1hc ph:vsical condition of the soi l and p r even t the injurious effects of cli-_1· 
wcathr r hc ing so gr eill-. Liocn1l applic-ahons of f arm. mamll'c should be ma <IP 
lO t hi s soil fo r t l1 c best er op yields. The typ e is acid ancl woulcl he bond itr(l 
by liming. 'l'he application of pl10spha1c fCl'tilizcrs is Ycry d esirable. Prob
ably acid phosphate ,roulcl p r ove m ost profitable fo r use hnt tests on incliv itlu al 
farms of rock pltosplu1 tc and acicl pl1osplrn I c are m·gccl to determine the r r 
s ponsc of th e soil to a phosph ate fr rt ili zer ancl aho d ete rrninr whi r h frrt ili ;1,rr 
shoulcl he rmploycd. 

PARGO Sll ,TY CLAY LO,\:\1 (109) 

'l'hc l <1;-1rgo si ll_, . elny loam is the :-il'<· mHl l,11·g·<·st t('l'n1ec so il i11 Ilic c01111 ly 
l'OYeri11 g 1.5 p cn c11 t of thr 1olal area . 11· oet·11rs in a 1111 mhcr of small Hrrm; 

i11 Ynrio11s padc: of lh c co1111l,v. J-hc l11q1·r·st de1·elop111 r n t being fo 11ncl in '\\Til 
low Town ship . 'L'h cr c i,; 011r rntlH·1· cxtcns iY<' ar r a in ]f,1rdi11 'l'mrn sh ip ,m r"l 1-111 -
othcr :in Scranton 'l'ownshi p. N u11H·ro1 1s ot h r r nr·c,1s ,1 1"C fo 1111 rl in cl iffrn•nt 
pads of tl1e co1rnt_1·, oc·c11rr in .!:!: i1 1 low depress ions nr in hr1si ns in tile npla ncls. 

'l'hc s11r fa cc so il oJ: the Parg-o siHy r-la:· lon rn is a lila ck l1 ca,y silt~- cl r1_'-· 
loam , 18 inch es in d epth. 'l'hc s ubsoi l is s irnil ,1r in 1ex1 urr·. l>r coming- light c· r 
i n color aL a l o1rcr d epth. Fk lo\\· 26 i nches, i t is a yel lowish ancl grayish m0t
tl ccl hc111-,r silly clay lonrn. Ho l li ;,;o il arnl s11hsoil a rc hi gh in lim e cont ent. 111 
t opograph y ihc typ e in ln·cl to cl r pr rssrcl. Draina ge is u sn all y poor a 11d 
ti lin g is n rcrssa r.1· if thl' so il is 1.o lw nrn rl c sati s f,1c-torily produ ctive . 

.Ahout GO p r r crn t of the soil is 1111 clr r <· 1il t i n1 tion , ih c r emaind er be in g uti lizl'1l 
for pa stul'C and hay . .About 80 p er cent of t he ar ea is drained by tile OL' oprn 
ditches. Corn is the clii c f cr op grown , _1·idclin g 50 to 60 bushels p er acre. 
Small g r ains procln cc a r ank g rowth and frequently lodge befo r e the grain 
is mature. ..When the soi l is well clra inrcl, yielcls of 11/:.! to 2 tons of hay p er 
acre arc secured ancl excellent past 11rn gc ·is affor,lccl . 

The type needs fir st of all to be t horoly drained if it is to be m ade more 
sati factori ly productive. "\Vhcn t his is accomplished good crop yields may be 
secured. Small amounts of farm m anure would prove of value on this soil, 
p rovided the applications are made at some place in the rotation other t han 
preceding the small grain crop. The application of phosphate f ertilizers would 
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be of yaluc and tesJ- s on imliYiclual f.-.11·ms a r (•• r ecomrnenc.l ed , both of acid phos

phate ancl of rock phosphate. 
WAUKESHA SILT LOA:.\I (75) 

'rhe '\Vaukesha silt loam is the third largest te n-ace type in t il e co un1y bu t 
it is of minor importam c, coYe L'in g on ly 0.6 p e l'cc11t of the total ar ea . It is 
found in a number of small a r eas al on g th e R accoon RiYer , t he most extensi.vc 
a reas being in section 5 of J avkson 'l' o,rn ship and in sections 10, 1-! ,rn<l :2 :1 

of K cnrl rick T o,rnship. 
Th e s urL1 cc so il o[ 1.hc '\Vankcsh a s il t l oa m is a dal'k llrown to black lw;-1Y _,. 

si lt loa m a\Jo11t J.1 in (•h es in depth. '!'h e subso il is a yell owisl1 -brown s ill y ch1 _v 
l oam. uml erl aid at :2 ' in ches b_1 .. a hr01rn silt y chiy loam. In topograph_1·, t he 
type is flat hut clrainagr is exL·d lent . 1\ll of'. th e '\\'aukcslia s il t loam is in l'11Hin1 -
1ion mid l'orn , oats , elo1·r r ancl ti 111otl1,v a rc gr ol\'J1. Corn yields 4i'i to SO hnsill' ls 

per a<·re , 0c11"s -1:0 to -!:j huslie ls nnrl c-lon·r m1cl t imot hy l V:i tons prr ane. 
Crop y iclcl s on t hi s soil ma y he inc rease(l (·onsidernl.Jly by propr 1· nie1'1ods ~f 

11-ra tme1!t. 'J'h r nppli r·a l ion of 1·ann rnmrnre 11ill prnrn Ya lmihl e. 'J'he 1_,·pe 1s 
acid ancl wi ll respornl 1o applivatio11s of li111 e. 'l'li c use of a phos phat e -fe1· -
1ili1.r r is \'Cr:· rll';.;irnhlc m1 c1 trsts of Hl'id plio~phale an d rrn·k pliospliHI<" a rc 

n <·m n rn r 11 rl rrl . 
WAUKE SHA SANDY LOAM (127) 

'.!' li t• '\Va 11 kl'sl1a :,; ,1ll(l y loam i,; a lllin or ty pe in t he l'01rnty, cov(' ri11 g onl y 0.:, 
percen t of lltc tot;1l mea . It is fou nd in a 11mnber of small areas on t li l', 
J1igli er tc r-racrs alollg the Rn ccoon Riwr. 'l' li c Jargrst ar eas o f the type are in 
sec ti on s :n and :l2 of Br isto l 'l' mrnsl1ip. A m1rnher 01· small a reas of t he 1_,·pc 
are fo um1 Hlong th e Ha ccoon Hil'CI' nml a long som e o[ the tributar ies of t lii s 

nver. 
'l'h c surface soi l of the '\V a ukl'slia sa n<l~· loam co11sisls of ill(:h es of a. dark 

hro\\' 11 to b lack sH 1Hl y loarn. 'l'he sn bsoiJ is a li gl1 t bro\\' n material, heavie r in 
tc-xt 11 rc and sli gl1 t ly rom1rnc-t, passing at 2-1- imlws i n to a. fri abl e si ll y elay 

loam . 'L' lw lopograpl1 y is leve l an(l clrai na g<) is good. 
Pni cti call y all of the type is 1mdl'L' c1il1in1li on mid gooc1 yit ·lcl s of gcmcrn l 

farm c rops a rc sccnrccl. 'l'Ji c so il " ·ill r esponil , }1 0\\·c,yc 1·, i o appliva t ions o[ 
hum mannre. lim e ancl a phosphate fer ti lize r. l.mrgc in ncc1sr,-; in crop y idcl s 

are ' ceurc 1 £~·om the applitation of JM\J11ll'C. f rom t he n sc of lim e as the type 
is generall y ac id in r ca<.:t ion , and from the nsc of a pl10spliatc -fe rtili1/.l'I'. 'l' es ls 

of :r-oc·k phosphate and acid phosplia1 c arc r ccommcncl ccl . 

BREMEIR, SILTY CLAY LOAM ( 43) 

Th e l3rcmcr silty clay loam is min or type in the county, coYc t·in g onl y 0.2 
p er cen t of the tolal ar ea . It is found on lo\\' ter races along 111~ ~.accoo n riYer, 
an d along "\Villow Creek. 'l'lte largest dcveloprnc·nt of t he type is rn sect wn s 31 
and 32 of '\\Tashington 'l'o,rn ship , and sections 32 ancl :n of: Cedar 'l'o"ll·nship . 

'l'he surface soil of the Bremer s ilty clay loam is a black silty clay loam , 
12 inches in depth. 'l'hc sull soil to a depth of 28 inches is a heavier s ilty clay 
loam of a s imilar color. 'l'he lO\rer subsoil is a cl a rk drab and yellow mottled 
clay loa m. In topography i t is flat to l evel occ 11py ing former bottomlam1 a r eas, 

which arc now ahovc overflow. In gen crnl , it is poorly drained . 
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All of the type is u~1Cler cultivation and good yields of general farm crops 
are secur ed in fayorablc seasons. Corn averages 40 to GO bushels per acre, 
oats 40 to 45 bushels and clover 11/3 tons. 

The type needs fir st of all to be adequately drained to be mor e satisfactor ily 
productive. Small amoUJJ.ts of fa rm manure would be of valu e, provided they 
are n ot applied preceding the small grain crop of the rotation. 'fhe use of 
lime is necessary as the type is acid in r eaction, and the application of a phos
phate fer tilizer would undoubtedly prove of value. Either acid phospliate or 
rock phosphate should certainly be used on t his soil. 

BREMER SILT LOAM ( 88' ) 

1'he Bremer silt loam is a very minor type in th e county, coYerin g only 0.2 
percent of the total area. It is found on the low terraces chi efl y along tlw 
Raccoon River in the southeastern part of the count y. The largest areas occur 
in section 26 of Grant 'f ownsbip and in sections 18 and ]9 of ·washingto 11 

Township. 
The surface soil of the Bremer silt loam is a dark bro,rn to black silt loa m. 

7 imhes in depth. 'fhc subsoil is a silty day loam to a depth of 20 in chrs. 
Below that point it is a dark drab arn1 yellow mottled silty clay to clay loam. 
Drainage of the ty pe is adequate in most cases. 'l'h e soi l is leve l to flat in 

topography. 
All of the Bremer sil t loam is uncler cultivation , the chief crops grown be-

ing corn and oats. The yields are very much the same as on the silty clay 
loam. 'l'hc type wi ll respond to applications of small amounts of farm manLHl'. 
It is acid in r eaction and lime should be aclclcd, in or de r to see lll'e t li e best
growth of legumes. Phosphate ferti lizers would prove of value and applica
tions of rock phosphate or acid phosphate arc desirable. Tests on individual 
farms of these two phosphates should be carried out in order to cl etc emine 
which will yield the larger returns. 

SW AMP AND BOTTOMLAND SOILS 

There are seven areas of s,n,mp and bottomland soils in the co un ty includin g 
the areas of peat and muck. 'l'hc soil types ar e class ified in the ·w abash, Sa rpy 
ancl Lamoure series. Together t ltc bottomlancl soils cover 5.2 percent of the 

total area of the county. 

WABASH SILTY CLAY LOAM (48) 

'l'he ·wabash silty clay loam is the most extensive bottomland type in th e 
county and the fourth largest soil type, covering 2.4 percent of the total area. 
It is developed in all parts of the county along the various streams. The 
largest ar eas ar e fo und along the smaller streams of the county, chiefl y along 
H ardin Creek an d Buttrick Creek. There are no large areas along the Raccoon 
River . 'fhe ~ost extensive ind ividual area of the type occurs along Buttrick 
Creek in section 36 of Hardin 'f ownship and section 1 of Grant 'l' ownship , 
extending along the creek, both to the north and to the sou th. Most . of the 
other areas of the type ar e narrow, and in many cases occupy the entire bot-

toms along the streams. 
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'fhe surface soil of the W abash silty clay "loam is a very dark brown to. 
almost black silty clay loam. 1'he subsoil at 18 inches is a dark gray or mottled 
gray and brown silty clay loam. The texture of the subsoi l becomes heavier 
at the lower depths un ti l it r eaches a heavy clay. Iron stains and iron con
cretions occur in many places in the lower subsoil. In topography the type is 
flat and i t is subj ect to overflow at p eriods of high water . Drainage is slow 
because of the nearly level topography and t he impervio us character of the 
subsoil. 

A large p::ir t of the Vlabash si lty clay loa m is nof· under cultivation bnt is 
nsed for pasture. Pasture grasses, including blue grass, geow ve ry ,rell on it. 
Th e so il is 11rodu ctive and wh ere drai nage is goo(l and it is p rotectecl fro111 
onrfiow, good yields of general farm crops may he secured. Tn many cases, 
the type should undoub ted ly he left in pastnrc. ,Vhen it is culti va ted it wi ll 
respond t o applications of phosphate fert il izers and tests of ac icl pliospha.t r 
and r ock phosphate arc very desirable. Tf leg nmes arc to be grown the use of 
lime is necessary as t he type is acid in reaction. Small applications of farm 
manure would be of value where the type is newly brought und er cnltivation. 
This material should not be appli ed, however , preceding th e growing of a small 
grain crop. 

SA RPY FINE SANDY LOAM (102) 

The Sarpy fin e sa ndy loam is a minor bottomland type in the coun ty, cov
erin g' only 0.7 percent of the total ar ea. It is found in narrow strips on the 
bottoms along the Raccoon River. The type is most extensively developed in 
the southern part of th e county along this river , in Grant, Franklin ancl 
vVashington Townships. 

The surface soil of the Sarpy fine sandy loam consists of seven inches of 
a gr ayish-brown fine sandy loam. The subsoi l is a li ght gray fine sand, gn1f1ing 
at 20 inches into loose sand and gravel. 

Practically all of the type is utilized fo r pasture purposes. A few areas 
along the Raccoon River arc forested with elm , hard maple, poplar and willow. 
·willow and cottonwood trees border the edge of the stream channel where the 
surface is more sa ndy. The type is subject to frequent overfl ow and most of 
it should undoubtedly be left in pasture. If it is to be cultivated, it needs to 
be ,protected from OYerflow and it would t hen respond to applications of manur e:, 
lim e, and a phosphate fertilizer . 

WABASH LOAM (49) 

'l'he ,¥abash loam is a minor type in the county, covering only 0.6 percent 
of the total ana. It is found in a number of small areas along some of the 
minor streams in the county. 'fhe largest development is along Buttrick Cr eek 
a few miles west of Dana. Many ar eas of the type which are too small to 
show on the map are included in the heavier soils of the ·w abash series. 

The surface soil of the Wabash loam consists of a dark brown to nearly 
black mellow loam, gradually gradin g into a silt loam. The subsoil to a 
clepth of 18 to 30 inches is a sil ty clay loam, containing considerable amou n1 s 
of fin e sand. Generally there is li ttle chang·e in rolor through the three foot 
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sec tion bu L in some JJlaccs t hr :-rnlisnil 1m1y <' lrnn gc to a cla l'k g ra y or rn o1-tlc<1 
grn~· and br mrn. Tn top og rn ph:1· 1 he iypc is leYd il rn1 sub j ect to o,·c l' Aow lJ11t 
i t is well clr:1in ecl. 

Onl.v a small p ;1r t of 1lw ,\' ,iha sh ln:rni is e1il t iY,Jl e<l , ih c gT1•at r 1· J) ilr t. lwin g 
111 ili zcc1 J'or p,1 s( u1 ·e. 13111c g 1w;s docs Yc1·.v 1rr ll an d th r rr is 11s uall,,· ii heay1· 
g rowt·h of g ra ss on tli e type. 'l'h e most o f: i t shoul d p r ohahl.v ])l'Cfc l'ah l,v be 
kr pt in 11,1 s (111·<' . Tf cultinit (' cl it ,1·01il<l r r:-; poml to ,1ppli t·,iti o11 s of m ,111 11n-. 
li111 c ,l 1H1 a phos pl1;i (c J'c r t ili zr 1·. 

l 'J•J A'r ( :l1 ) 

'!'h e re is sorn c 11·haL ove r ~. 000 ;i ncs o l' IH'i!L i11 UH' 1·01 111 ty , 111;1ki1 1µ: 11p ii lot.11 
of' O. S p eree11 t. ol' lltc loLal [! )'\' ii . It ()('( '\\I'S in Sl' l'Cnil f.: lll iill a l'C'[IS in Vil l' lO\l S 
piir ls of tl1 c co 111 ll r , (li e h 11 •µ'<'st ill'Ca hc i11g 1'01111(1 in B r is tol T o 11·11 sh ip i11 lh c 
hr cl o f whaL 11·,1,; ori g i1rnll y Goose L ,1kc. 

Th e snrfaec so il o f: p ea t t o ii cl cp th of JO lo J-1: illl'lH's co ns i~ts o f' lm)11·n io 
bla ck o rg ani c nrnt (e r much of ,rhi ch is 1111d ecompos!' cl a nd the ori g in a l p\i11ll 
ma terials ma y be r ecogni i ccl. The r emaill(l cr of the rn a lc 1·i al con sists of w ry 
fin e sancl , s il t and rla y. Tlt c surface so il gradually merges into a sill y clay 
whi cl1 bccomrs Ji avicr at th e lo,Yrr dcr1ths. Y ellow ish -hrmrn am1 g ray m01 -
tli1ws occu r below 24 in ches an d gr ay p r ccl omillatcs below 80 in cl1 cs . Lim e 
occi;rs in the subsoil am1 gen eral!~, thn 1out t he surfa ce soil. 

The t reatm en ts which a r c n eeded to make p eat a proc1u cti vc soil lrn 1·c, hccn 
di scussed earl ier in t his r ep or L DraiJ1 agc is t he first essenti al ancl wl1 cn this 
is t horolv a rcornp l ished , then t he trea tm en t. r equired include prop er cultiva
ti on an cl the g r ow ing of ,rcl l selected crops . 'l'h e secclin g of t imo1hy an c1 
alsikc clover and using t he cr op fo r p astur e purposes is r ecommencl ecl in orcl r r 
th at th e d ccompo ition of t l1c peat may p r oceed befo re general fa rm cr ops are 
grown. Ordinarily the grow th of gen er a l f arm crops w ill n ot he sat isfactm·~-
011 n ew p ea t. Certain t ruck cro11s m ay som et imes be gr own to ac1 van tagc and 
in such cases fe rti lizer t r eatmell t s m ay be of value. 

W ABA1SH VER Y FINE SAN D Y LOAM (192) 

'l'h e '\-Vahaslt ,·er v fin e i-:rn clv loam is a m ino r type c·oYcrill g- onl ,v O.G pcn:e nt 
of the t otal ar ea. · It is fom1 ~1 in a nurnber of small a reas alon g t l1c Ra ccoon 
River am1 th er e is n o exten sive clcvelopmcn t of t he type. 

'l'hc surface so il of th e "\Vaba . h very fi ll c sanely loam is a clill'k b rown to, 
alm ost black fri able ver y fi n e san dy loam . Gen erall y t her e is Ye ry li t tle chan ge 
in color or tex ture within the three foot section. In som e pla ces th e lo\\' cr snh
so il is lighter color ed au cl som ewh at more comp act. A b out threr.-fo ur ll1 s of 
the Ly11c is in cul tiva tion . Corn is t he win cipa l cr op , y ield in g abou t 40 buslwls 
p er acr e. Oa ts y ield abou t 35 bushels per acr e. 

'l' h c soil is well d r ai n ed and when protected from overflow may be u ,::c d 
satisfact orily for gr owin g gen er al farm cr ops. It will respond t o applications 
of farm manure. It is ac id an d lime should be applied anc1 the u se of a phos
phate fertilizer would und oubted ly be of va lue. 
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'.l' !I(' l ,;1mo111 ·e s il l,,· t•li1~· lo,1m is a minor 1y pc in t he c·o1111 t.1·, <·overin g onl y 
().:3 11 c rer n t oI the tnl al area. It is 1'01rncl nn th(' low h ot 10111 l;mds alon g i li c 
111in ol' s trea m.~ o l' ilI<' <·Ollnt.'-- 'l' l1t· mo,-,t cx l('ll s iYc arL',h or 1 hc 1y pc lie alon g 
\\' il l,m ( ' r l'( 'k in 'W ill ow 'L'o\\'11ship. 

'L'hc s t1r f',1t·<' so il ol' l hC' l ,,rn1nt 1r1· s il t.,· !' lil ,I' lo;1n1 is ;1 <t1rk lir O\rn i o b l,1t·k 
s ill ,1 · c li1,,· lo,111 1, 1:! in (•l1 <'S in dc pl l1. '1'11,· s 1il l:-;oi l is so 11 IL'1r l1,1L l1 1·a 1·i(' l' jll 1<'x ( 111 ·<' 
a nd li g·li! c r in <:o lOI.' ,1L lh t• lo,n•r ti <· plh s. In so 111 c p l;1,·1·s 1ht'I' (' is li11h- (' \i an gc 
in Lh c clmraclPr nl' l ht• soil U1ru I li c 1l1rc(•-fo ot SC'(· l ion . J , i1n <' oce11rs i n con 
s idc rnhl f' (jll illl1ili <'s in llw s l!hso il ,r lii l'h ,t hrnys s hows iln <· l'f<• 1· 1•csc<·11t·c , rilh 
;1eid. ()(•(•asional ly I ii <· lime rxtt· n <l s 1hr n ( lw srn·fa C'c soi l. f1n1irn1gc of th e 
type is \ ' (' !'.)' p oo r. Or·L·,1si orn1 Jly 1lw 1·,, is :111 il<·1·111mil;i!irrn ol' so-ta ll <·d iil k.11i 
in the soi l. 'l' l1i .~. ils hw, been TJ Ol cd f'ill'i i<•1· in i hi s r rpor t , <·o ns is(s mai1 il y of ;i 

high con cen tration o C r a lci1 1m uubonal c i n (h e so il soln iim1. 

Many of !he 111·r• as of the t,q 1c appear l ike s11·amp:-; arnl show a ra nk g row t h 
of slou gh gr as.,es an d cattai ls. 'l' Ji c t y pe is u sed mainl.'· fo r Jlil slu re . C.:ras-;cs 
make a h eavy g r ow th but in the late season a rc of li t tle u sr r·or fe eding pur
poses. Wh at this so il 11 rcds primnri ly is bet t er cln1inagc i11 or cler to p r ov iclc 
b etter Jlil s tura g c. Most of i t shonltl m1 cl ou btcd l~· h e lcit in 1rnsi u1·r . It is n a 
turall y a rich, pror1uc li1·r so il. Good c rop y ields mi ght b e sec ured ,i,ith i horo 
draina g e and p r ot ect ion from o \·erft ow. 

i\T UCK (21a) 

'l'her c is a sm all ar ea of m uck :in the count,v C'OYc ring on ly 0.2 p er cen t o [ 
the t ota l ar ea. It is found in scYcral small n ,rnow st r ips, cl1icfl y assoc ia1c<1 
with t he "\Vcbstcr sil ty clay loam in t he d ep ressions in th e upland~. Some of 
the ar eas of muck ar e too sm all to show on the map and have been inclu c1c(1 
with t he W ebst cr soils. 

The su rface soil of mu ck is a bl a ck, l ight , f1u ff,v or gani c rn a tcrial, exten d 
ing to a dep th of 8 1'o 10 inch es . Jt con tain s J :'5 to 30 p cr ccn t of well decom 
posed or ga n ic m atter , a small propor t ion of fin e sand and the r emainder cons ists 
of silt allCl clay. A t a cl cp th of 12 i nches the so il gT;i clna lly clian ges to a d a r k 
brown t o bl ack s il1~· cl ay loa m, hccorn in g h r aYic 1· 'll'i !h <kpth am1 c·ha ng in g 
t o a silt? clay at abo 11 t 30 in ches. B elow il1i s p oint, yel lowi sh-brown an d 
g ray mottlin gs occur. fo mr octnrs in aburnlirn cc in the subso il and fr eqHen fl y 
ex tends t l1ru th e surfac e soil. 

The needs of mu ck to be ma cle produd ivc a rc t h r :-;a mc m; t ho~c which h ave 
been m en tion ed in thr case of peat . l\Tii ck 1·cprcscnt ;.; p r c1 t :in an advan cc<l 
stage of decomposition. "\Vhcn well drain ed it may b C' made 11roductive t hl'll 
proper cultivation an l i he use of cer tain c rops. 1\ ppli c:at ion s of ferti lizin g 
m a teria ls migh t be of valne in some case on thi s ma(er jal , especially if truek 
cr ops ar e grown . 
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APPENDIX 

THE SOIL SURVEY OF IOWA 
What soil s n eed to make them highly product i ve and to k eep t hem so. a nd h ow the ir 

needs may be s upplied, a re problems which are m et constan t ly on th e fa r m t oday. 
To enable ever y farmer to solv e these problem s fo r hi s loca l condit ion s, a complete 

s ur vey and study of the soils o[ t h e s tate ha s been un derla kcn , th e r esn ll of which will 
be publi sh ed in a se ries of county reports. This work includ es a deta il ed suney o[ th e 
soil s of each county, fo ll owi ng which all th e soil t ypes, s treams, r oads, r a ilroads, e t r ., 
arc accur a tely located on a soil map. This portion of th e work is bein g carried on in 
cooperation with t he Bureau of So ils of the United ,states Depa r tm en t of Agriculture. 

Samples of soil s are taken and examined m echanica lly and chemicall y t o det ermine 
their character and com posi tion a nd to learn tbeir n eeds. P ot experimen ts wi th these 
samples are cond ucted in the green hou se to ascerta in th e valu e of the use of manure, 
fertiliz er s, lim e and other materials on the various soi ls . These pot t ests are foll owecl 
in many cases by field experiments to check the r esults secured in the greenhouse. The 
meagernes s o{ th e funds available for s uch ,vork has limited t he ext en t of these ti elcl 
studi es and tes ts have not been possible in each county surveyed. Fa irl y compl ete r esul t s 
have been secured, however , on the main t ypes in the large so il areas. 

l~oll owing· the survey, system s of soil management whi ch should be a dopted in t he 
various counties and on the different soils are worked out, old m ethod s of treatment 
are emphasized as necessar y or th eir di scontinuance advised, and new m ethods of proven 
value a r e sugges ted. 

Fig. 9. Map of Iowa showin g th e co un ties surveyed . 
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PLANT Ji'O OD JN J JOILS 

Fifteen differ en t chem ical elem en ts ar e essential for ,plant food , but many of these 
occu r so cxtens n-ely m soi ls a u cl are u sed in s uch small q uan tities that there is prac
t ica lly no da nger of th eir ever running out. Such, for example , is tbe case with iron 
and al uminum , past ex peri en ce showin g tha t th e amount of th ese elemen ts in th e soil 
r emain s prac ti cally cons ta nt. 

Fu r th ermore , th er e can n ever be a shortage in th e elements which come primarily 
from the air. s uch as carbon and oxygen , for the suppl y of t hese in th e atmosph er e is 
practical ly inexha ustibl e. The sa m e is t r ue of nitrogen which is no,w kno\\'n to be 
taken directl y from t h e atmospher e by w ell-inocula ted l~gumes and by certain micro
scopi c organi sms. H ence, a ltho man y crops are unable to s ecure nitrogen from the a ir 
a.nil are fo r ce d to draw on th e soi l s upply, it is ,possibl e by t:1e prop er a nd fr equ en t 
growin g of we ll-i nocul a ted legum es a nd their use as gr een manures, to store up s ufficien t 
of th is elemen t t o s up ply a ll th e needs of s ucceeding non-legumes. 

THE " SOIL DERIVED" ELEMENTS 

Phosphoru s, pot3:ssiu~n, ca lcium and sulfur , known as "soil derived'' elements , may 
fr equentl y be lactmg ll1 soil s, and then a ferti li zing m ethod carryin g th e necessary 
elem en t mu st be used. Phosphoru s is th e element mo st likely to he defici ent in a ll soil s. 
Thi s is es pecia ll y tru e of Iow a soil s. Potassium frequ ently is lacking in peats anll 
swampy soil s, bu t norm al soi ls in Iowa and e lsewh er e are u sually well s up,plied with 
lh is elem ent. Calc ium may be low in soils which l1av e born e a hea vy growth of a l e
gume, espec ially alfalfa ; but a sh ortage of t hi s elem ent is Yer y unlikely, It seems possi
bl e [rorn r ece n t tes ls that sulfur m ay be la cking in many soils , for appl icat ions of 
sul[ur fertilizers h ave proved of val ue in some cases. However , littl e is known a s yet 
re,ga.nl in g th e r ela tion of this elem en t to soil fer tility, If later s t ud ies show its i m
porbrn ce fo r plant gr owth a nd its defi ciency in soil s, sulfu r fertilizers may com e to be 
cons icl er ed of much value. 

AVAlLABL'FJ AND UNAVAILABLE PLAN'I' FOOD 

Frequen t ly a soil a na lys is shows th e presence of s uch abun dance of th e esse n tia I 
plant fo ods th a t th e co nclu s ion mig,IJ't be drawn that crop s should be properly suppl ied 
for an ind efin ite per iod. H owever , a pplication s of a fer tilizer containing one of th e e le
men ts present in s uch lar ge quan titi es in lhe soil may bring abo ut an appreciabl e a nd 
even pro Ata bl e incr ea,se in crops. 

'lche expla na tion of t hi s pecul iar s ta te of affairs lies in the fa ct that all th e plant foocl 
shown by an a lys is to be 11resen t in soi ls i s not in a usable fo rm; it i s sa id to be nn
uva1 lable. Phm ls cann ot lak e up [ood unless it is in solut ion; h en ce avai lable plant food 
is tl1at which is in solution. Analyses show not only this solubl e or avai labl e portion , 
IJut a iso t he very muc:h larger insolu,ble or un available pa r t. The total a mount of plant 
food in the soi l may, th er efore, be abundant fo r numerous crops, but if it is not made 
:waila ble ra pidly en ough , plants will s uffer for proper food . 

Bacteria a nd mold s are the agents which bring abou t the change of insol uble , un
available materia l int o avai la ble form. ·H conditions in the soil are sati s factory fo r 
their vigorou s gr owth and suffi cient tota l plant food is pres en t, these organisms w ill 
brin g a bou t the p rod uct ion o[ enough solubl e material to support good crop growth . 

REMOVAL OF PLANT FOOD BY CROPS 

'I'll e decrease of plant food in the ,soil is bhe direct r esult of removal by crops , altho 
t l1 er e is often some loss by leaching also. A s tudy of the amounts of nitrogen phos
ph orus, and potassium r emoved by some of the common fa rm crops will show ho\v rap
id ly these elem ents a.re used up und er average farming conditi ons. 

The a moun ts of these elements in various fa rm cr ops are given in table I. Th e 
a mount of calcium a nd sulfu r in the crops is not included, as it is only recen tly tha t the 
r t>moval of t hese elorn en ls :has been cons id ered importan t enough to warrant analyses. 

Th e figur es in the table show also the value of the three elements contained in t h e 
different crops, calcula ted from the market value of fe r t ili zers con tai ni ng them. Thus 
tJ1e value of n itrogen is fi gured a t 16 cents per pound , the cost of the el em ent in n itrate 
of soda; phosphorus a t 12 cen ts, the cost in acid phosp.ha t e, and potassium at 6 cents, 
the cos t in muriate of potash . 

It is eviden t from the t able t liat th e con tinu ous growth of a ny common farm crop 
" •ithou t returning these three important elements \\"ill lead finally to a shor tage or 
plant food in the soil. The ni t rogen supply is drawn on t h e most heavily by all the 
crops , but in th e case of a lfalfa a ncl clover on ly a small part should be taken from t he 
soil. If these legumes are in ocul atetl a s th ey should be, they will take most of their 
nitrogen from t h e atm osph er e. 'I'he fi gures are th er efore entirely too high for the ni
t rogen tak en from th e so il by th ese t wo crops, but the loss of nitrogen from the soi l 
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TABLE I. PL.\:\ T FOOD l.'\ C'IW l'S A':\ IJ L\Ll' 8 

('a lculal i ng :\i troge n (,") :11 "ltk (Sodiun1 ':\ i l!'a Le (:\aNO ·) ) . Phost>horus (P) al 12c 
(Acid Phosphate). and i'ota ssi um (K ) al 6c ( Potass ium l'hloricl e (KC ! ) . 

Plant Foo cl, Lbs. \"aluc o[ P lant Food Tota l 
Valu e 

Crop Yi elcl 

Xitrogen I 
ol' 

Phos- Porns- N itro- I Pl!Os- I Potas- P lo.n t 
phorus s ium gen ph oru s s ium Poocl 

C'o r n , gr,lin ,ii !J u. - ~ - 12.75 14 ~HOO --- .'1.52 - $0.84 $14 .::17 
(' orn. s t over 2.2 ,3 T. 36 4. 5 ~9 5.76 0.54 2.34 8.64 
f'orn. c·rOI) Ill 17.25 5:1 17.76 2.07 :us 23.01 
Wheat, grain 30 lrn. 42.\i 7.~ 7.8 6. 81 0. 86 0.46 8.13 
Wh eat. strti w 1.5 T . 15 :!.4 27 ~. -10 0.28 1.62 4.30 
Wheat, crop fi7.G 9 6 :1 4.8' 9.21 1.14 2.08 12.4:, 
Oat. , grai n fiO bu. ;):1 5. 5 8 ~.28 0.66 0.-18 6 .43 
011ts . sl rn w 1.2.) T . fa!i :!. :) 2G 2.4 8 0.30 1.56 8.2 ' 
Oats. erop 48.J 8 ::4 7.7 6 0.96 2.04 14.70 
Ba r ley, grain :10 bu . 2;J :, 5.G 3.G 8 0.60 0 .33 4.61 
Harl ey, sl raw 0.75 'I' . 9. 5 1 1 :1 1. 5~ 0.12 0.78 2.4 2 
Darl ey. cro p ;~2.:) \i 18.ii 5.:!IJ U.7 2 1.11 7. 03 
!lye, grain :JO bu. 29 . .J G 7 .8 4.70 0.72 0.46 5 .88 
Rye, slraw 1.:,T. 12 3 21 1.8~ 0 .36 1. 26 il.54 
Hye, crop 41.4 9 28.8 6.b~ l. 08 1.72 9.42 
Potatoes :JOU bu . G;~ 12. , 90 10.08 1 ·>-·-" 5.40 J 7.00 
,\ 1 ra I fa , ha,· liT. :rno 27 144 48 00 :J.24 8'. 64 59 .88 
Tim othy, h a) 3 T . 72 9 67.i'i 11.52 1.08 3.B5 16.55 
('l ove r, h a:-· :1 T . l~O 15 90 19.'.lO 1.80 5.40 ' 16 .40· 

by r e moYa l in non -lPg uminou s crops is consicl e rnbl e. Th e p,hos plto r us and potassiu m 
in tlw soil are Hlsr, rapicll, r el! U('C cl by t he growl l! o[ ordi ll'H,· c rops . ·while th e n i t rogel! 
;; n ppl y rnay be 1cept np by tlw use ot legnminous gree n man u re crops. phosph orus a !lll 
polass ium mu st be s uppli ccl by th e u se or exp en s iv e commerc ia l fertil izers . 

Til e cash val uo ot th e plan t rood remo ved from soi ls IJy t he g ruwth a n d sa le o[ va r io us 
nops i s consi llern!J le. Eve n wher r' the gn1 in a lon e is so ld and th e cr op res idu es a re 
rcl urn e(l to the so il , the n ' is a la rge loss ot fertility. all(] i[ the enti re crop is r emoveLI 
antl n o r eturn m a cl e, the loss is almost Lloul iled. lt i s e \'icl en t. t herefo re, that i n ca lcu
laling th e ac t ual incom e f ro m th e sa le of farm crop s, til e val ue of the pla n t food re
moved fr om the soil sh ould be s ubtra cted from th e p roceeds, at least in the case of con
st ituents wh ich mu st be r epl a ced at the present Lim e. 

Or co urse, i[ th e crops produced a re feel on th e farm a nd the ma nure care full y p r e
served and used, a la rge 1iart of th e ,·aluabl e m1Lte r in th e c rops \\·ill be r e tu rnee! to 
Lil e so il. Th is is the case in Ji yes toek an d dairy farming -., he re th e products so ld con
ta in only a portion of th0 n tlu ahle ele ments of plant food remo\'ed from th e soi l. Jn 
g- rain f~ll'min g . ho\H've r, gree n manure crops a nd .::omm erci a l [erti li zers mu st b e d e
pend ed upon to su pply pl a n t fuotl rl e fil- iencies in t he soi l. Jt s hou ld b e m e ntio ned t hat 
th e proper use ot nop r es idu t•s in thi s la tter syste m or fannin ,; r e rlu c.es co ns iderab ly 
vlan t footl loss. 

Hl,MOVAL FROM. 10\\'A SO IL 
It h<ls lieen couservalively esli n1a te<l that th e pl a n t foo,l taken from Iowa soil s a ncl 

sh ipped out of t he stal e in grai n amounts Lo about $,W,000,000 annually_ T hi s ca lcula
lion is based on the es lim a le o[ l h e sec r etar y ot the W estern Gr::;. in Dealer s' Association 
tha t 20 percent of th e corn a nd 35 lo 40 percent o[ the oats prod ucecl i n the st:l.te is 
s hipped off t h e fa rm s. 

Thi s loss of fertility i s un ernnly di s tributed over t he s tate, var ying a s fa r mers clo 
more o r less liYestock a n(l da ir y far ming or gra in fa rmin g. In g rain farm ing, where n o 
manure is produced ancl the e ntire grain erop is s old. the soil may Yery q uickl y become 
de lici l• n t in certain nece.;sary pl a n t foo ds . Ev en t ually, h oweye r , a ll soi ls are depleted 
in essentia 1 food materia ls, whatever system of fa rmin g i s fo llowed. 

PERJL IKE1\'1' PERTILI'J.'Y I N I OWA S OILS 
'l'h e preliminary study of 1011 a soils , ::i lready r epor t eel, revealed th e fact that t here 

1s not an 111exhaust1ble supply or nilroge n . ph osphorus a nd pota,s ium in th e soils of t he 
st:.itc. Potassi um \\'as fo un d i n much larger amount s than the other t 11·0 e lements, a nll 
it 11·as conclllll ecl , the re[o re, that att ention ~houltl be cen ter ed at the presen t t ime on 
n itrogen antl ph osphoru s. Jn sp ile o[ the tact Llm t Jo11·a soils are s t ill comparatively 
ferti le a nd no11s arc sli ll large Lh er e is al.Jundan t e vicl en ~e a t h a nd to prove that t he 
best possible yield ~ of ce r ta in c rops are not IJ e in g obla in Pd in man y cases l.J eca use o[ 
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the la ck of necessar y plant food s or because of th e ) ack of proper conditions in t he so il 
for th e growth of plan ts ancl t h e produ ction, by bacter ia, of available plant food . 

Proper systems of farming wi ll in sur e the production of sa ti sfactory crops a nd the 
maintenance of permanent fe r t ility a n d the adopt ion o[ su ch systems s hou ld not be 
delayed unti l the crop y ield s are mu ch loll'er, fo r t hen it will involve a long, tedio us ancl 
very expen sive fi ght to bring the so il back to a ferti le con dition. If proper m ethod s are 
pu t into operation while comparatively large amounts of certa in plant food s are still 
pr esent in the soil, it i s r elat ively ea y to keep them abundant and at tention may be 
centered on other elem en ts likely to b e limi ting factor s in crop production. 

Soi ls may be k ept p erm a nentl y fer t il e by adopting certain pract ices which will be 
summarized h er e. 

C LTIVATION AND DRAINAGE 

Cu ltiYation a nd drainage a r e two of the most important farm operations in keeping 
the so il in a favorabl e cond it ion for soil procluction, largely because they h elp control 
th e moi stu r e in the soi l. 

The m ois ture in so ils is one of the most important factors goYe rning C!'OP production. 
If the soil is too dry, plants suffe r for lack of water n ecessary to bring thern their 
food and al so for lack or availabl e plant foo d. Bacterial ::ictivities a r e so restricted in 
dry soi ls that the production of availabl e plant food practica ll y ceases . If too muc h 
moi s ture is p resen t, pl ants likewise r efu se to grow proper ly because of t h e exclusion or 
air from the soil and the a bsen ce of ava ilable food . Decay is check ed in the absence of 
air, a ll ben efi cial bacteria l action is limiled and humus, ·or organic matter , conta ining 
plan t food constituents in a n unava ilabl e form, accumulates. Th e infertility of low
lying, swampy soil is a good i ll ust rati on ot the action of excess ive moi s ture in r es trict
ing plant growth by s topping a eration a nd lim iting ben efi cia l decay processes. 

While th e amount of mois ture in the so il d epend s Ye ry l argely on the ra infall . a ny 
excess of water may be r e moved f rom tile soi l by d ra inage a nd the amo u nt of water 
pr esen t in the soil may be co user ve d dur ing lhe period s of clrou th by thoro c ulti vation 
or the main ta in ing of a good mulch . Th e need for drainage is determ ined partly by the 
natu re of t he soi l. b u t more parti cular ly by the subsoil. lf th e s ubso il i s h eaYy, t ight 
clay, a s ur face clay loa.m will be rather readily affected by excess ive rainfall . On t h e 
other hand , if the s urface so il is sanel y, a h eavy s u bso il wi ll be of advan tage i n pr even t
in g the rap id dryi n g out of the soi l :i ncl also in che ckin g losses of valuable matte r by 
leachi ng. 

THE ROTATION OF' CR OPS 

Expe ri ence ha s s hown man y tim es that t h e continu ous grow t h of on e crop takes th e 
fert il ity o ut of a soil m u ch more rapidly t han a r otation of crops. On e of the most 
im portant farm prnctices, th erefor e. from the s tand point of so il fert il ity, is the ro tation 
of crops on a basis s uited to th e so il , cl imatic, farm and market conditions. The choice 
of cro ps is so large that no di ffi culty sho uld be exper ien ced in select ing those s u ita ble 
for a ll condition s. 

There is a thi r d explanation of th e val ue of r otations. It is cla imed that crops in 
their gro11·th produce certain s ubstan ces called "toxic'' which are in ju riou s to the same 
crop, bu t have no el'fect on cer ta in otiier crops. I n proper rotation the time between 
two differ ent crops o[ t h e sam e p la nt is long enough to a llow th e "toxic' ' s u bstance to 
be di sposed of in th e soil and ma cl e ha rmless . This th eory has not been comm only a c
ce pted , ch ie fl y because of th e lack of confirmator y eviden ce. It see ms extr emely doub t
fu l if the amounts of th ese "toxic" substances co uld be large en ough to bring alJout 
the effects eviden ced in continuous croppin g. 

B ut, w h a tever th e reason for th e bad effects of continuous c rop-ping, it is evident tha t 
for a ll good systems of fa r min g som e defi n ite rotatio n s hould be a clopte cl , a n d that 
ro tation s sh oul d a l way s con tain a !0gume . because of th e va lue of s uch crops to the s oil. 
ln n o oth er way can t.he humu s a nd nitrogen con tent of soils be k ept up s o ch ea ply a nd 
sat isfacto ri ly as by th e use of legum es, e ither a s regular or "catch " crops in the rota
tion. 

:.\IAKURl NG 

There m ust a lways be enou gh humu s. or organ ic matter, and nitrogen in the soil H 
sat isfactory crops are to be secured . Humus not onl y keeps th e soi l in th e best physica l 
condition for crop groll'th. but it s upplies a consider a ble por tion of nitrogen. An 
abund a n ce of h umus may a lways be con sidered a r e liable indication of th e presence or 
m u ch ni trogen. Thi s nitrogen do es not occur in a form n,va ilable for plants , bu t with 
proper physical condition s in th e so il , the nonusable nitrogen in th e a n imal a n d vege ta
ble matte r wh ich m a lrns u p th e humus, is macl e usable by n umero us bacte r ia ancl 
changed i nto solu ble and availabl e nitrates . 

T he h u mus, or orga ni c mat te r , a lso encour ages th e a ctiviti es of man y other bacte ria 
which p rod uce carbon diox ide and Yariou s aci ds wh ich d issolve and m ake availalJ le the 
in soluble ph os ph or us an d potassium in the s oi l. 

Three materi a ls ma y IJe use d to s upply the organic rnatler a n d ni tr oge n of s oils. 
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Th ese a re farm manure. C'l'OJl r es idues and g L" ee n m:inu rc. th e fir st two he in g mu ch 
more com rnon. 

B~' u s ing a ll th e crop resicl ues. a ll th e ma n ure 11roduced on the fa rm. an rl g iving 
w ell -in ocu lated legum s a place in the r otation (01· g ree n mauure crops. 110 a r tificia l 
m ea ns o[ maintaining- th e humu s a nd ni trogen content ot soil s need be r esor ted to. 

THE USE OF PHO PHORUS 
Io\\'a soi ls a r e not a bundantly s upplied wi t h p1hosphor us. Moreove r , it i s not possible 

hy the use of manures. g reen manures, crop r es irlu Ps . st raw. s tover. etc., to retu rn to ,he 
so il the entire amount of th at element r emoved hy crops. Crop r es idu es. stover a nd 
st raw m er ely r eturn a port ion of th e 11hos phoru s r emoved. anrl \\'hi le their use is im
porta n t in ci1ecking the loss o[ th e elem ent, th ey cannot sto p it. Gree n man ur ing add s 
no phos phorus that \\'as not used in th e gro,Yth of the g r ee n manure crop. F cnm manure 
returns pa r t of th e phosp.ho ru s r emoved by crops wh irh are f ,0 d on th e fa rm, but not 
nil of it. \\' hile. th erefor e, imm ediate scarciLy of phos phorus in Io\\·a ,o il s cannot 1.Je 
11osiliY el~· sho\\·n , analyse!:> and r es ults of experimen ts s how that in th r more or less 
di stant futu re . pho sphorus mu s t be ;ippli cci or crops will suffer fo r a l a C' k o[ thi s ele
ment. Furth ermo re, th ere arc indi ca t ion s that its use at present " ·oulcl prove profi t
ab le in some in stances . 

Phosphorns may I.Jc ap,pli e cl to so il s in thr ee com mercia l [orm s . bone m r al. ac id phos• 
pha,te ancl r ock pllos phate. Bon e m eal cann ot be use d generally, because o[ its extreme
ly limi ted production. so the choic e r cE> t3 bet\\' een roe!, phos pln_te a nd arHl phosphate. 
Experim e nts ar e now und er wa y to show which is more cronom1cal [or Jarm er s 111 th e 
sta te. i\'lanv t ests mu st bP co nducted on a large n1riety o[ soil types, und er wicl eiy rlir
f ring conclilions ~nd thru a rath er long :ieriod o[ years . 1t is at 11 r esent impo sible 
to rn~lrn th ese e;perim ents as co mpl ct'e a s desirable, owing Lo small appropria t ions [or 
s uch \\'Ork , but the res ults securer] from the tests now in progress \Yill be publis hecl 
from time to lime in the diffe rent co unty r eports . 

l"nlil s uch de finit e a clvice ra n be g iYen for incliviclnal so il ty-pcs, it i s urged that 
farmers \\·ho a rc inte restcd mak e compansons of r oe!, pho '.; phate and acid phosphate on 
their o,Yn farms. ]11 this \\'ay l11c~· c::m ci et ermin e a r firs t ha nd the r e lat i\·e Yalu e or 
the two mate rials . [nformatio n a nti s uggestions r ega rdin g the ca rryin g out o[ s uch 
tes t s may be secured upon application to the Soil s Sc<· lion. 

LTl\UNG 
[Jraclica lly ;ill crops g ro\\· bette r 011 a soil whi ch contain s lim e, or in_ol.llC' r words, on 

one '"hith is not acid. As soil s becom e a cid , crops g row small e r. ba ct cn al nc t1v1t1 es ar e 
r educed a nd the soi l becom e in fertil e . Crops are cliffc rcnt ly a lfoctcrl by acitl i '.y in t h e 
soi l ; some r efuse to grow at al l ; oth ers i;r ow but po~r l?'- On ly rn a ver~' lew in s tances 
can a sa tisfacto ry C'l'OP be secured in th e absence of lime. The refor e. the aclcl1twn O[ 
lim e to the so ils in \\'hich it is la cki ng is an importa nt principle in perm anent soil [Pr
lility. .\ JI soi ls gradua ll y becom e acid because or the lo:;scs o[ lim e anrl other ba ·1c 
material s tbru lea ching a nd the product ion of aC'id;; in the cl ecompos1t 1011 pro cesses con
stantly occurring in so il s . Iowa soils are no _ exception to th e ge 1!e ra; rul:, as was 
s hO\\'n IJv th e tests or many rcp r cscntat1,·c soi ls r eported 111 Bu lletrn :1\o. 1.,1 of t ill s 
station. · Par t icul a rl y a re the so il s in the I o1,-an drift, ~1i ss issippi loess and Southern 
Jo\\'a locss a rea s likely to be acid. 

A ll lo\\'a so ils s houlrl thrre l'orc be tes ted fo r ac idity be fore the crop is seerlcc), par
t icul arly when leg umes, s uch as aHall'a or r ed clov er , are to be g ro\\·n. A ny [armer 
maytes t his own soi l and dete rmin e its n eed of lim e, r efc rrecl _lo above, or he may se nd 
a small sample to the So ils Section and h ave 1t tcstecl lree of cha r ge .... 

As to the nmoun t of li me needed !'or acid soil s as a ge neral rule s uff1c1ent s ho uld be 
a ppli ed to neu tra lize t he acidity in the surfa ce so il. 

SO T£ . lRE.\.'-/ IS lOILL 
Th ere a r e five large so il a reas in I owa , th e \ Vi s r-ons in drift. the I owan dr_ift. _th e 

:-1i ssouri loess. the :\1i ss iss ippi locss a nd the Southern Iowa loess. These fl\· e cl1v1 s1ons 
o[ the soil s o[ th e state a re ba sed on the geo log ica l [or c0s \\'hich brought a bou t the 
formation of th e various soil a r eas. The Ya r io us a reas a re shown in the m ap, fig: 1~ . 

\\'ith the exception of the n orth eastern part ot: th e state, the \\'hole s urrace of ~O:Ya 
was in ages past ov errun by gr eat co ntin en tal ice :heets. These g r ea t rnass_es of i ce 
moved slo\\'ly over the land. cru s hing and g r indin!!i the r?cks beneath a 1~cl c~rryrng along 
with them th e material which they accumul ated 111 th eir progress. Five ice s heets_ !11· 
,·acl ed Jowa at differe nt geologi c-a l eras . co min g from diffe ren t directions and carryrng, 
t here[or e di ffer en t rock mate ri a l wi th thE'rn. . . 

The deposit, or s heet, ot' earl11 de!J r is left afte r th e ice ot: such glac_1e r s m el t,-; 1s ca llecl 
""lac ia l ti ll" or "drilt" a nd is easily distinguishabl e by the [act that 1t 1s us ua lly a r at h
e r s tiff clay co ntai n ing pebb les of a ll sor ts as well as_ large bou1_cl_er s o r " nigger liea~l. ·_. " 
T wo o[ these drill a rea s occ ur in Iowa today. lh c vV 1sco ns1 11 drift a nd_ t he Io\\·an th 1_U. 
coYcrin g th e north ce n tra l part of the slate. Th e so il s or these two dnft a reas are r1u1te 
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different in chemical compos itio n, du e primarily .to the differ ent a"es of tl t i ce 
rnvas10ns . Th e I owan drift was laid cl ow n at a much earlier peri od a nd is 

1
: 0 ~ :~vhat 

rioo r er 111 pla_nt food_ than the Wiscon s in cirift soi l, having und ergone cons iderable leach· 
rng in the llme wlnch has ela psed s ince its for mation. 

Th e d rif t deposits in th e rem a in tler of th·e state h aYe been co vered by so-call ed loess 
sod s, vast accumulat ions of d ust-like materials wh ich et tled out of the air durin g a 
P,enocl of geolo_g1cal tim e \\' hen clim a tic _co ndition s wer e ver y differ ent than at presen t . 
1hese loess so ils a re very po rous m spi te of t he fin e t exture and they rarely contain 
large pebbles or stones . They 11re. cn t a s trong co ntras t to t he drift soils. which a r e 
some \\'hat heavy in texture a nd fill ed wi th pebbles and sto ne. Th e three loess a r eas in 
t h ~. state . the ~Ii ·souri, th e ~1ississ ippi a nd th e Southern Iowa , a r e dis tinguished by 
cl 11ferences n1 texture ai_1d a ppea rance, and th ey Yary consid erably in va lue for farmi ng 
purposes .. In some __ sections the loe s is Yery deep, \\'hile in other places the underlying 
lea ehell ti ll o r dnf t 1s very close to the surface. The ferti lity of these soils and 
then· needs are greatly infl uen cecl, therefore. by the ir depth. 

I~ win be s~en that the soil s of the state may he roughly divid ed into two classes , 
dr ift so il s ano lo ess soils, and tha t furth er divis ion may t hen be m ade in.to Ya rious 
drift and loess so il s because o[ clilTPrence in period o[ formation, character is tics a nd 
gene ral composition. More accurate information cl emancl s . 110\\·e ver . that fur ther clivi
·ions be m ade. Th e diffe ren t dri[t and loess so il s co n tain la rg e numbers of soi l types 
wh1c-h vary a mong th emselves, a nd each of these sho uld r eceiv e s peci:1 1 attenti on . 

1.'Hl~ SOIL SURVEY BY COCNTll:;s 
It is ap parent that a general s urvey of th e so il s of th e state can give only a very gen

e ra l id ea of soil co nd i tio ns. Soi ls vary ·o wid ely in character and composition, d ep ncl
rng on many othe r factors tha n th e ir so urce. that definite kno\\'l edge conce rning their 
needs can be sec ur ed only by lhoro and complete s tudy of them in p lace in small a reas. 
Cli matic co nditions. topograph y, depth and character o[ so il, ch emica l and mechanical 
com po ition a nd all other factors affecting crop produc-tio n m ust be con s ider ed. 

Thi s is what is accom plished by th e soi l survey of the state by counties, an d hen ce 
needs of individual soi ls and prop er s ys tems of management may be \\'Orkecl out in m uch 
greate r detail and be much more tom plete than would he poss ib le by mere ly co ns id er ing 
t lrn large a reas separated on th e bas is of th ei r geo logical origin. In other \\'ords, 
whil e th e unit in the ge nera l s ur vey is lhe geo logical hi ·to r~• of the oi l area, in the 
soil uney by counties or a ny other small area, the unit is th e so il type. 

GEXERAL CHAiRACTERISTICS 
Soi l ty-p s possess more or less definite characteri s tics \\'hi ch may be determined 

la r gely in the fi eld, a ltho some labora t ory s tudy is necessa ry tor final di !:: posilio n. Usu
a ll y the line of se paration bet ,Y ce n adjoining soi l types is quite clis li 1;ct and it is a 
s impl e matter to locate t he type boundaries. I n somP eases, how ever , there is a g rada• 
t ion from one type to anothe r ancl th en the boundar ies may be fixed only \\'ith g reat 
di fficul ty. The error introduced in to soil suney \\'Ork [rom thi s source is very s mall 
and need cause li ttle concern . 

The factors wh ich must be taken into acco unt in es tab lishi ng soil ty pes hav e been 
we ll E' n um e ratecl by th e Ill inois Experim ent Station in i ts Soil R eport N'o. l. 
They are : 

1. Th e geo logi ca l orig in o[ th e soil, wheth er res id ua l, g lac ia l. loessia l, a lluvia l. co l-
luvia l 01· curn u lose. 

2. Th e topogra.phy o[ lay o[ t he land. 
3. The s t ru ctu re or dept h a nd characte r of the sur fa cE' . s ubs urface and s u bsoi l. 
4. The physical a nd mecha ni ca l composition of differen t s trata com posi ng th e soil 

as th e per centages of grave l, sa nd , silt , clay a nd orga ni c matter wh ich they conta in. 
5. Th e texture of poros ity , gran ulation, fri a bi li ty, pl ast ic ity , etc. 
6. T he color of tbe strata. 
7. The natura l drainage, 
S. The agr icul tu ra l Ya lu e base d u pon its natural produ ctiveness . 
9. Na ti ve vegetation. 

10. Th e ultima te chem ica l co mpos ition and r eaction. 
Th e common so il con stituenl5 may be glven as fo ll ows:·:· 

~IETHODS 'GSED IX THE SOI L SUl1 \ 'EY 
It may be of so m e interest to st1tte brie fly the method s whi ch arc fo ll owed in t he 

field in s ur vey ing the soil s. · 
As has bee n ind icatecl the compl eted map is intend ed to s how the accurate location 

a n cl boundari es, not on ly ol' al l ,;o il ty pes bu t a lso of the st r a ms. roads , ra ilroads, etc. 
Th e first s tep , therefor e, is the choice of an acf' urate ba se ma p a nd a ny orn cia l map ol' 

the co unty may be chose n fo r t hi s pu rpose. Such maps arP alw:iys checked to col'l'e
spond co rrectly with th e land s ur vey. Th e locat ion of e ,·e n · s tream. road a nd rai lroacl 
on the map is likewbe ea refully verifi ed and co rrec tion s :i re frequent ly n ecessary 
·when an accura te base map is not avai lable the fi eld party mu s t fir st prepre one. 

T he section is the uni t area by wh ich ea cl1 rnunty is s ul'l' e ,·ecl a nd ill [' pped. The dis-
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tances in the roads are dete r mined by a n odom eter attached to t he ,·eh:cle, and in the 
field by pacing, which is don e with a ccuracy. Th e directio ns of the str eam s, roads, rail
roads , etc., a r e determin ed by t he use of th e co m pass an d th e plan e table. The characte r 
of the so il types is ascer tai ned in the section by th e use of the a uger , an instrumen t for 
sampling both t he surfac e so il a nd the subsoil. The boundari es of each type a r e t hen 
ascertained accu rately in the section and indi cated on the map. Many samplings are 
frequentl y n ecessar y, a nd individu al sections may con tain several soil ty pes and r e
quire much tim e for mappin g. In other cases, th e en ti r e section may con tain onl y one 
soil type, whi ch fact is r ead il y ascer ta in ed, and in that case the mapping may proceed 
r apidly. 

\Vhen one sect ion is compl eted, the party passes to the next section a nd th e location 
of all soil ty pes, s t reams, etc., in tha t sect ion is th en ch ecked wit.h t heir location in the 
ad joining a rea just ma pp ed. Car eful a tten tion is paid to the topographic features or 
the a r ea, or the ' ·J ay of th e la nd. " for the cha r acter of t he soils is found to correspond 
very closely to the conditions und er whi ch they occur . 

Th e fie ld party is composed of two men. an d a ll obsen ·alions . m easuremen ts ancl 
so il ty-pe boundaries are co mpa r ed a nd ch eck ed by each man . 

T he determinati on of so il types are verified a lso by inspection a nd by cons ultation 
with those in cha rge of the work at the Bureau at' Soil s an d at th e Iowa Agr icultura l 
Exper iment Station. Wh en the entir e county is completed, a ll th e se ction rna11s of fieltl 
sheets a r e assembled and a ny vari at ion s or qu es tionabl e bound ar ies are verifi ed by fur
ther observations of the pa r ticular area. 

The completed map, tbere[or e, s hows as acc urate ly as poss ible a ll so ils a rnl soil boun
daries. a nd it constitutes also an exaet ma.p of the co unty . 

{
All pa r lia ll y dest r oyed or urnl ero mposed 

Or ganic matter vegetab le a nd animal rnal cri a l. 

Inorganic matter 

Stones- over 32 mm. * 
Gra vel- 32- 2.0 mm 
Ver y coar se sand- 2.0- 1.0 mm . 
Coarse sand- 1.0- 0.5 mm. 
'.Vfed iu m Sand- 0. 5- 0.25 mm . 
Fin e sancl - 0.25- 0.1 0 mm. 
Ve ry fin e sa nd- 0.10- 0.05 mm. 
S ilt- 0.05- 0.00 mm . 

SOILS GROUPED BY TYPES 
Th e gen er a l gro ups of soil s by types a re in d icate(! t hu s by t he Burea u of Soil s. 
P eats-Cons is lin g of 35 11er cent or more of organic ma tter , som et imes mixed \\'itil 

more or less sand o r soil. 
P cCL l !J Loams- 15 to ~5 per cen t orga ni c mat te r mixed with mu ch sa nd a nd s ilt a nd a 

littl e clay. 
Jfocli:s-25 to 35 percen t o[ partly decomposed or ganic matter mixed with m uch clay 

and so m e s il t. 
Clays- So ils wi th more than 30 per cent r: lay_ usua ll r mixed with s uch s il t; always 

more than 50 percen t s il t a n d clay . 
.'li ll y Clay L oams-20 to 30 per cen t clay and more t ha n 50 per ce n t s ilt. 
Cloy L oams- 20 to 30 per cent clay and less than 50 per cent s ilt a nd some sand . 
l:!ilt Locnns- 20 percent clay a nd more th a n 50 percent silt mixed with some sand. 
L oams-Less t ha n 20 per cen t clay and less than 50 per cen t sil t and from 30 t.o 50 

pe rcen t sand. 
,:, 2G 111111. C' qual ~ 1 in. ~Burf'~"lll of :--ioil:-- F ield 13(,0k. \Loe. C'it. 

Srimly Glavs- 20 percen t s ilt a nti sma ll a mounts o[ clay up to 30 percent. 
Fin e Sa11(1y Loams- Mor e than 50 per cent fin e sa nd and ver y fi ne sand mix ed with 

less than 25 percen t very coarse sand. coar se sand anti m edium sa nd , m uch silt and a 
1 i t tl e cla y; sil t and clay 20 to 50 percen t. 

,'-,an(l _lf Loams- :i.l ore t han 25 pe rcen t very coarse, coarse a nd m edium sand ; s il t aml 
clay 20 to 50 percen t. 

V e,·v Fin e Sancl-More than 50 percent fin e sand and less t han 25 percen t ve ry coarse . 
coa,·se and m edium sa nd . less t ha n 20 per cen t s il t and clay. 

Fin e Semel-M or e than 50 percent fine sa nd a.nd less t han 25 per cen t ver y coa rse. 
coar se a nd m edium sand , less tha n 20 per cen t s il t and clay. 

Scmcl~ :.\1ore than 25 percen t very coarse, coarse and m edium sa nd , less t han 50 per
e;e n t fin e sand , less t ha n 20 per cen t s il t and clay. 

Gocirse Sancl- More t ha n 25 perce nt very coarse, coa r se and m edium sa nd , less than 
50 percen t of othe r gra des . less than 20 per cen t sil t a nd clay . 

Gravell y Loams- 25 to 50 per cen t very coarse sa nd and mu ch sa nd a nd som e sil t . 
Uravc ls- :vrore than 50 per cen t very coarse sa nd . 
8/onu J,oams- A large num ber of sto nes ove r on e inc·h in dia mete r . 




