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BENTON COUNTY SOILS* 
8.1· W. 11. Slf' l '(' n SO II HIHI P. I~. 13ro11·n ll'ilh til l' c1 ss i st an ('e of 11r ya n Boatm;in, 

T . II. B0 11 to11, I, . W . . F'o r1n.1n ;in rl 11. I~. B ennett. 

BE:'\ T ( >i\ ( '01 1111 .1· is lonJ1·r1\ i11 r• ;-1s 11'1'n 1·1· 1J1 1·;1.I lm\'il in 1'1 C' f'on r1h 1i1· r o[ 
('Qlllltirs ll' f'~ I n l' 11 11· J\ l issi ss ippi 11 i1·(' 1' ;117(\ i11 llw 111irlrlie i i(' !' or f'O llll lir:-; 

111 1hr s (<1( (' frolll no r th 1n so1 l1 \1 . It is p11 rll .1· i11 l lw :\li :-;s issi ppi ]o('ss soil arra 

F ig. 1. /I 111c1p showin g locat i on 

or il Pn t nn t'o11nt.v . 

a11d p,.ll'l J.1· .i n 1\11• l o1n111 tlri f1. Jl e11cc the 
soil s of 1 hr co 11 n1,1· a rc partly deri ved from 
loes:-; ia l 1m1t eri al antl par t l.1· from material 
of glac ial ori g in. 

'J'l1 c total a r ea of t li e co11n 1y is 712 Sl1Lta rc 
mil e;;; or 4:'i\680 acres . Of t his ni:ca 441,871 
ac· rcs or !)(i .R 1w 1·c\·nt is in fa rm lancl. 'l'h c 
10l11 \ 1111111her of' l'r1r1ns is 2,-fR!) anrl t he 
a,·r•n1gp s iz<• nl' 1lw fa rm s i;.; 177 ;1crL'S. The 
f;1 l' lll S i i I' (' OjH' l';i(1·1l hy 1,0-fn ()\l' llt' l'S, :i07 rn l:-1. 
1 i1·p l'C' ll 1C'l'S. Or\-f l'('!l(·ers, 2:rn hol-h own in g 

;-11 ,d l' l' llii11 g . ,rnd Hi 111w l11,s if-ir•rl . '1' 11 <' f'n ll n1ri11g (ig1 11·ps from (li e• ln\\'a YP,11'
hook uf' Ag r i1 ;1i\(1:rP !'o r l !l~."i. s il o\\' l '1 1· 11l ili z, lli o11 of' 1\w f',1r111 \;ind in (h e 
('()l1171.)': 

:\ n eage in gen era I fa rm C' l' iJ-J) S . . 

f , c r eage in fa r m bni l dings, pub li c hi g hways a 11 cl [cc <l 
1\ c r ea ge in pa s,ture . .. . 
Acr eage in wa ste la nd n ot u t ili zed fo r an y p11rpo se. 
Ac r eage in [arm wood l ots nsed for ti mher onl y. 
A cr eage in cro p land l y in g idl e .. . . .. . ... . 
Acreage i11 c rops not o t h erwi se li st ed . 

l ot s . 
. ... 2%.065 

22,074 
. .. 116,290 

363 
1.948 

124 
4.877 

TJ!E TYPE OF' AGRTC' lJL T URE IN BENTON COUNTY 

'\'\1 c 1.l'P<' of agTi (• 11\l 111· c• p1'il(·l·it:1•1l in !'k111on ( 101111(-y ilt 1lw prrsl'nt t im e 
l'On-, i,d s o f' ,1 sy .,1c·rn of g·crn' 1·c1\ fanning, i11 ~l1 11li 11 g t hC' g ro11·ing of ro rn 1:1 nd 
o(hC' r i:rr nr ra l f', 1rn1 nop;; fo r :l'('('<l /lll(l for s11l c. t he r,1i s i11 g of hogs. t he r nising 
antl frrcling of bel'f c-aJ-t \1·. ~0 111 r 1l11ir,1·i11g. anrl fo e n1i s ing and frcd i11g of shrc p. 

;\fos1 of 1·J1 c gt• 1w 1·ril Fa nn nops µT o11·n in t hr co unt)· a re util izrrl on fhc fal'm 
i' ,, r rl'r cli11g pu r poses . Fl'orn fiO to 80 prl'e <' ri1 of t li <' corn is frcl . the 1·r ma in dc·r 
h,·i ng· soltl on 1h e 01its id l' rna 1· ke1s. Prnlrnh l.1· ,il J01 1t lrn lf of' t\1 0 011h ,;rop , 01 1 
ll i" ;i1·e nig t•, is markdr d. t ill' 1'(•111ai nd er S\' l'\' i11g fo r f'l't'tl. '\\T\w11t is ,1 cash 
1·1·011 11111 it· is 11 ot 1111 i111p o1·t;111 t l' l' OJl i11 ( il l' co 1111ty m1cl is 11 0(· gTo\\'n Yl' I' ,\' l'X 
l l' 11 .~ in· l.1 ·. '\' li l' 11,1_1· <' l'Olh 111·e ull us1•1l for ft'l'di 11g· p11rposcs. 'L'li c t.' hid 
.~0 11 rc·1 •s ol' i11 <'0 111 e 1111 I li r l' nr111 s ol' 1h r ('O L111 1y 11n· 1· !'0111 t li(' snlc of \J ogs ,11Hl 
"1 111' 1· li 1·rs1od, , 11 1:d fr om tli1· 111ark e!i11g or t il e s11rplu,-; CO l'l1 n 11<l ot lwt· g l' ni11 
er o ps. 

' l'h r re is not a la rge area of 1rnste larnl in th e co unty bu t some of the a1·cas 
,1·hich are classifi ecl in this ,1·a~-- mar hr maclr prml ncti ve hy the atloption of 

=~SPe soi l su 1·\ -t-'.'" of Re-11tu n Coun t:i,-. I owa . by C' Ia,·ence L ou n sb ury a nd J . A. Elwell of the 
1-. S. Depa 1-tment of .-\ g ri culture an rl B ry a n B oat m an a_nd T . H . RPnt o n o f thP Towa Agricul -
11 1r:1l Expp1 ·im r- 11 t ~ t ;-1tinn . 



SOIL SURVE'l OF TOW A 

TABLE 1. AVERAGE Y I ELD A N D VALU E OF PR I NCI PAL CHOPS GROWN 1:-1 
BEN T ON COUNTY, 10\VA" 

Crop 
!
Percent 
of total B u;;: hcl ;;: 

Anenge fa rm or to11~ 
1Jand of per acre 
county 

Tota l 
bu~heb 
ur ton ., 

Amr
age 

pr ire 

'L'o ta l 
YfllU<' 

of crn r 
---- __ ____ , __ _ 

Corn ____ __ ____ __ ____ __________ _ 
Onts __ _ __ __ _ 
Winter wheat __ ____ ______ __ ___ _ 
Spring wh ca t ___ ___ __ __ __ ___ _ _ 
Biuley -- ---- -- -- - --- -- ---------
Rye ----- - ---- - ----- -- ----- - ----
Po ta toes __ _____ ____ ___________ _ 
'J'mne hay _____ _____ __ _________ _ 
Wild hay ____ ____ ______________ _ 
Alfa lfa __ ____ _________ ___ __ __ _ _ 
Pn sture ________ __ __ ___________ _ 

)47,786 
94,011 

l ,2G7 
150 

2,733 
49-_l 
527 

,J~ ,613 
862 
317 

1 I G.:290 I 
*I owa Yearbook or .\ g- ri cullt11 ·c . J 925 . 

33A9 
21.29 
0.28 
0.03 
0.62 
0.11 
0.12 

10.J 1 
0.19 
0.07 

2G :\.J 

30.6 7,477,972 
44 .0 4,132.231 
22.0 27,874 
18.0 2,700 
32.0 87,4-56 
20.0 9,880 I 
71.0 37.4 17 
U 57.997 
1.0 E: 62 
3.0 951 

$0.56 
0.32 
1.36 
1.30 
0 57 
0. 0 
2.85 

13.50 
10 50 
J 7.50 

$4,1~7,64~ 
1,322,3]3 

37,90f 
3,510 

49,S41J 
7,904 

87,92fl 
782,959 

9,05 1 
16,(\41 

proper methods of soil tr ea tm en t . General r cco111mc· n clat ions for the h and l i1w 
n{ ~uch a rc:cis cann ot he g iYcn as 1he ca uses fo l' l lllprncl11 cti1·i1 y al'c q1 1i1~ 
var iable. I mtc r in thi s report <lrfin ite s11 g-gcs1ions w ill be g i.Ycn r cgal'cl in ~ 
met hods ,rhi ch nm~- he roll o,recl in r c<·lni ming ccl'l ,1i11 unprn rlu et ivc a reas ·in 
imliviclual ,;o il types in the (·01m ty. Advirc ma y be scc11rL·<l from t hr Sn il ,; 
Rrct ion of the Jo,ra Ag 1·i elll1ur nl Exprrim cnl Stn t ion ns to t !t c most cl rs irnhl ,: 
tl' r atment fo r nny 111·cas, wh r re th e COll(liti ons nrc rn Ol'C OJ' less ahn ormnl. 

'l'HE e n.OPS GTIO'WN lN BENTON COUl'\TY 

'J'lt c gen eral fa r m cr ops g- 1· 011·n in Benton Count y in th e order of t heir im 
portance arc : corn , oats , l1n~', p o1atocs. bn rley, wh ent·, nlfal-fa and rye. 'l'he 
ave rage y ields 811(1 vnlur of' l hr va ri ons crops Ill' {' [ti\'Cll in tnh lc T. 

Th e most i111 portan t· crop hotl1 in Ill" rcagc fl)l(l Ya lnc. is co rn . rn J 92:i, it 
11·as g l'own on O\'PI' 88 pr 1·cp11t· of th e tohil farm larnl of' th e eo1 1nt-y. J\yr 1·aµ: r 
~-iclcls of th e cr op, in that sra son , anio nn tc-cl to !'i0.6 b11sh els per ac 1·r . 'J'l w 
ri rincipal var iety groll'n i.· Heid 's Yell ow D!'n t. Mos1 of 1 hr corn p rodu ced is 
nsed fo r f eed ing rmrposes. nbo11t 20 1o 40 pr r<' en t hc i11µ: mar kcterl. Many 
-fa rmers u se rnn ch of thr C'.0 1'17 for s ila ge . 

The second cr op in acreage an rl Ya ln e is oats. ]11 192:\ t l1is crop was groll' n 
0 11 21 .29 perC'ent of 1hr tota l fn rm ]nll(l of the C'o1 1n t-,v. 1\ vr rage : ·iel cl s of th e 
crop amo n11 te cl Io -1--1- bu she ls 1w r acrt'. T11 so me er1se•,; nlul'h larg:rr .,·iel.ds ar c 
scC' n1 ·ecl wh ere eolHli t ions nt' t' pa l' ticn la rl ,, · fayonil1lr . Th r prin cipa l Ya ri <'I irs 
µ: ro,rn are Imn 1 1():1, ro,rn 10:\ Sih·erminc an cl Kh crson. About one-ltnlf of 
th ':' crop is sold from the fo rm . the rrrnaincl cr bring ut ili ze(l fo r ferd inµ- purposes. 

' l' ame ha:- is tlw third r rop of imp ortancP. H is chief!~- H 1ni:·d nrc of clowr 
and timothy. Tam C' ha:· \\'HS gr O\rn in J 925 . on 10.J 1 pel'cent of the total fa rn1 
land of th e count~-- Aw rnge yi elds amonntecl to J .3 tons per acre. Some 
timothy and somr clover nr-<' gTo,rn alon e. In 192\ 2,901 ac res were bein g 
n r ,·oted lo timothy whi ch was g ro"- 11 for seed. Some areas of clover are a l. o 
utili zed for th e procl n rtion of seed . Th ere is only a sma ll acreage in wi ld ha,v 
in the countJ' anrl the Ya lue of t he crop is not of large signi fi cance. 

Hl<; \!TON ('0[' 1TY SOl LS 5 

Potatoes arr a mi nor C' l' 0iJ llllt- t- h(',\. are g roll'n on Jll' ,-H.: li e;alh· enn· f.:irn , 
chiefly _1-0 su ppl,\- tlw horn(' d(•ni;1ncl. ~\_Y eni gl' : · iL•lcls amo 11 11L to 71 lt11s iiels pt' i 
nc 1· c. Somr of t hf' potatoes gT011· 11 n rc sold on t l1C1 loe;a l nw rkets . 

'\\!h eat is n min or crop , both 1hc ,,·in te r al1(1 sprin g ,-,n irt ics bein g g t' 0\\·11, 

the latter. holl'ever , t o n n :1·y lirnit·!'ll rstrnt. Yi r lcls 0£ 11·intcr 1d1en t amoinn 
to 22 bus hels pet' acrP. \\·hil c t he spri 11g: ya rictics ~-ir k l alio u1 18 IJ1 1shl'b p e r aL·n•. 

, \ smaU amount of alfa lfa is g l'01n1 m1Cl Ye1· 1· consi clr nthl r· Yiel(ls of th(' L: l' Ol l 

ar c sccnrcd rn1ckl' f cwora bl(' co11 cli t io11s. ]f t he p rnper c11 1·~· is taken m 1h 01' 
prep,1ration of tlt e Sl'l' ll herl. t it (· selec:t ion of' seed an d th e inoe; ulat ion of t he• 
crop, its Yalue is eom;iriPrn hl e. 

f3ar le_v ancl rye are rn i11 01· nops aml , II ' (' µ: 1·01rn 1o a ,·r r.,· lim it·ed l'X lcnl. 
'l' l1c r c is som e bnclrn·h('at nncl flax g1·011·n . So,vbl'a n,; ,ll' (' o,·c,1siorn1lly pl,mte·cl 
in th e c.:01·n for l1 oggi11 g do11·11 . 

On some of th e san ely so ils \\·nt (•l'Jlt l' lons ,1 11d c·,1111 c1 lo111 H's ,ire p roduccll ,11 Hl 
cli spos,,d of or, tlt r Joc::n l m,11 ·kpt,-_ So1·gh rnn is gT011·n 1n son1 ec ('StC' nt !'or syr up . 
'l're fru its iincl small fr11 its ill' <' prod1 1ce(l on p1·,1 ctiea ll y a ll lltl· fn 1·111,,, l int 11 01 
cm a commr rcial sc·n le. . \ pplc·s a rc t hr p ri11 c· ipa l 1 rl '<' r·n1i 1. ' l' hcre a r c· so t1H' 

c· ·!11• 1Ti cs, ·pli1111 s. Jl l'111·s 11rnl pt·,1 c lt e•s. (l raprs arnl lwni c·s il l' (' gT01r 11 to s11pp ly 
t lw ho111 P (lc•111 n1l(l . 

TIIE L l V l~STO('K IN IJl l ST11 Y IN B8N T 0 1 C'O lJN TY 

' l' hf' t•:-; lcnt or t lw li \'(•s(o('k irnl11 s lr_1· i11 lk 11t o11 ( lo1 111 ty is i11 (li n1tc•cl in t lt r 
r·u ll nll'i 11 g f-ig1 11·e·s t,1kt-11 l'rc,111 11H' Imm ;\ lontltl ,1· ('rop li l·port tl l' .J,tl ,v 1, '1!):2(i . 

'rlw fi gures \\'Cl'(' S(' e· 11r e•(l 1' 1·11111 t II (' ,fo1111 a ry 1, 10:2(i ('St i11 1c11(•S of 1 he• l r. S. 

Dl•p,11·t111t•1 1l o l' A12T il'1 1lt1 11·(' , l)i,·is io11 o l' ( ' rc,p mHI l , i \'l•,; lnvk l~s lirn a tes. 
11 Ol' S E' ~ ' ' ' ' ' ' ' ' ' ' . ' . ' . ' . ' ' . ' ' ' ' ' ' ' ' ' ' .. ' . ' ' ' ' ' . • ' ' ' ' . ' ' . ' ' ' ' .. . . . ' ' . 
Mul es .. ..... . ... . .. . . . . . .. . . . .. . .. .. ... .. ... . .. . . . .. ... .... .. . .. . . . . .. .. . .. . 
All call ll' .. , . . . . . . . . , . , .. . . • . , .. . .. .. . ..... . . .. . . ... , . .. ... . . . . . . , .. .. , .. . . . . 

J 7 ,GOO 
l ,000 

62,600 
I Tog s . . ... .. . . . . . . , . . .. , . , .... , . . . .. ... , . . . , . . . . . . . . . . . . . . . . . . . ... .. . . 137,50 0 
S il e fl . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G,GOO 

'l' h1· rais in g of' lt og,; is 1111• 111 ost i111po r l.111t li1·(•st ock i11clw;l1·1· in 1lw L·nu1l1\'. 
011 J.1 1111 c1 ry 1, l !):! (i . it \\'i\ S c•sli 111 atc- tl tiwt t l11 •rc • m •1·1 • ()\'(" ' 'n7,0UO h('1tcl ~)r 
lt (WS on lit e fa rm ,· of' IIH' (• nu ,ity. ' l'lt r k ncli1 1g h rc' ('d is tl1 c Po ln11(l Cltin a, fo l
lowl'd li,r llt r Durnc ,J('l 'Sl'_,·, <' llC'~l(' r '1\'hiic' ,1 11el H n11 1p,d1ire'. J\'l,1 11 y of 1lw 
l1 enl s L·o 11 sist of p11re•h red ,111i111<1k ' l' lll' r,1i ,;i 11 µ- o l' Ji oµ:s prnl' icll',; i l1 e t·hi1· I· 
so 11reP of im·om e on rn ost ol' tit(• 1';1 1·111 s. 

Ca111 r n 1·c raisecl to som e• (•s te •11 t mHl tlie t'l' is eon siCl('l'ilhk fcr rl in g of c·at1 1c· 
from t he " ·est-cm ranges. 0 11 .J,1m1 a r_,· J , 1 !J2G, 1h cr(' 11·(• rc G:2.(iOO L·atl]p on 
1ht• f ,1rms. most· of 1l1 r se lwi11g lt r t, f' e,1t-tle. 'l1 he ITerr fol'(l. J\IJ('nkc·n 1\ 11g 11 ,; c1 11 (l 
S horthorn arc the m o,c; t commo11 h rercl s. ln gr11 crnl th!' IH' l' (l s ,tl'C not- p11 re
hr c(l h11t thel'c ar e somr pu rchn•rl h erds in tlt r cmrnh-. 

Dairying is pract icecl to onl _,· a limit ed rstcn t arnl ·tl, c h t'Prtls 111·c·Llomin a ti n g 
Hl'C the H olstein , C:ue 1·n sr•)' ,111 cl J e1·sc•:·- 'l'h r rc arc a f( •11· <la irir •,; acljac·('n t 10 
11t e larger to\\·11s ,rncl tl1 e clair_,. procln cts a r e sol cl cli r l' C' 1l.,· in th e towns. C'l'ea rn 
is separated on th e fa 1·m nncl ·sold t o t h e-· crcam(Ti e~ 01· to loe;a l bnyers. 

On many of 111 e fa rm s onr or more col ts m·c i·ai ~c rl (' ach Yc•a r. 111 0 Pe1·l'h e1·011 
and Bclginn heing th e most popular hrc•ccls. ' l'l ll' t' C n1·c· 0;1l_v a fr"· m11l es i11 
th e county. 
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Sheep a1·e kept on some farms especially on the rougher ar eas. 'I'h e Shr op
shil'e is th e leading breed. 

Some poultry is kept on every farm, chiefl y chickens with some cl ucks, geese 
anc1 tmkeys. 'L'ltc value of the poultry a11cl poultry prod ucts, which are largely 
(lisposecl of loeal ly, is c011sillcrablc on many of the farms . 

'I'HE FgRTJLTTY l '.\ BJ~:-srTON COUNTY SOJLS 

Crop yields on the so ils of Bcn lon Co un ty in ge11 cral are quite sati:;factor y , 
0 spccially 011 the mo re extens ive llplancl types which a rc gc11t ly undulating to 
;-; Jig li i ly 1·0Hing in to pogrnpl1 ,r. Crop : ·ields on the soi ls of t he co unty rn ay he 
inc·rcasecl , howcn·r, b:· the ncloptio 11 of bcLt er methods of so il management. 

Some of the soi l types a 1·c in need oJ' more adequa te cli·a inagc in or der to 
inu·c·asc 1 il (' ir prmlt1('1iYi( y. On ilw llpLtll(ls, tltc Cly(lc s ilt loam is in n eed of' 
clri1 irn1g,• . 011 th e tcn ac·c·s , ( li t• Hn:rn cr so il s will n ·sponc1 to clni in agc. 'l' hc 
\\'al Jiis h types on t l1 c bol1oms 11 ecd (lrairn1gc. In th e case of a ll these types 
a 11cl w hc1·cyr r poorly cl r nin ed m·cas oce11 r in m1 y other types in t he county, t he 
i11sl ,t lla1io 11 01· 1ilc is i hc firs t trca1".rn c11 t nC'e(lccl for the best crop yields. 

Some o[ t l1e soil ty pes in 1hc l'Om11y ar c not \\'Cll suppli ed with organic 
111 ,111 c•J' <1 11<1 npp!i (·,11ioJts ol' l'al'll1 1t11t11un' to 1l1esc so ils w ill pron : of value 
in in el'c,1si 11 g <:rop y ields. Oit pnwt ieally a ll o.f U1 c so il s t l1 c 11;,c of far m rn a nurc 
is VC I'.)' dc·si1·:il,l c• . JGyc 11 011 t host' so il s w li iclt 11rc d11 rk t' r i11 cofo r a 11 d il iJ[Hircn tl: ' 
])('Iler SllJIJlli (' d wi1l1 orgai 1i c· rnn!l(•1· , 1l1 e ineo l' po rnti on ol' fn l' lll rn ai 1t11'e w ill 
li1·i11g ,11Jo 1l1 ln1 ·gc rctnr11 s. 

\\1l1l'1'c f11l'll1 11rn11t1l'<' is J101 a\·;1 il,ildt' i 11 suff ic ie nt. a 1n ot1nLs to ]) l' OY icle fo r n 
l' 1 ·g ulal' ,1pplir·ntio11 to ,ill. t he sr1il s, Ilic g rowi ng of Wl'H inoc til a1ed lc' g· t1rn cs arnl 
t11rn ing t l1 c•1t1 llrnl< ·1 · ai;, g rc•<•11 111a nt11 ·c:, woul d l,c of very co11 ·idcrnblc v11l tt c. 
<:1·c·c 11 111a11111·i11 g i.~ ,1 \'( •1 ·,\ · c·le;-; il' ,11,lc 1·,1 1·111 pn1(' 1i ce ;1s a supple t11 e 11 I 10 l'a 1'11t 
111 ;1 11t 11· l' O I' ;i:.; n s til ic:t i11t !(' l'ol' ! l1i11 n1:dni,1I . 'l' l1c tli nl'O l! h li za ti o11 of a ll 
c· 1·op n· .~idtl('s 1rill nlso ,tid i11 rn,1i1 d a i11 i11 g· ;1rn l li11 ildi11 g tip t li r s11ppl _\· of' 
01 ·.:!· ,111 i<· rn n11<' 1' i11 111<' soils ()f' 111 ,· c·n11 1t1 ,\". 

,\ IL of t il l' so il ty pes it1 1l1 e c·ot111(y fd1ow mi :w id 1·<• aet io11 an <l hr 11 cc it is 
i1 1t!i('a1l'd 111i 11 1l!<•y 11 n' in 11<•c•rl or li11w, fol' 111 <' Lies t g rowt h ol' ir,· 11 (• 1·,tl 1·11 1·111 
r· 1·r, ps. a 11d J)i1 1'1 iC'ularly ol' legn11 1c's. l<',1 1·111 c· 1·s i 11 1 lil' e; o tm! .. 1· sl1 ot ilcl lt ,tve lh eil' 
soi ls frsf,·d f'or l illl e nc·L·cl s ;111(1 ,1pply Ute• ;i 1t to1111I r cquil'{'(l if t lt c•y e.:qwct to 
sce ure n s1i1i sfi1(• 1ol'y g l' owtli o f Jc-g n11 1c's. ]<' r r qu e11 1I,\·, lm·ge i1t <· l'C',lS< ·s i11 111 <' 
:.'il' lrl s of genei·n l l'ann e1·ops fo ll ol\' the tise of li lll c, b ut Litt· b c'1w fi c ia l cffrc ts 
or lim e m·c cvitle11cccl rspcc iall y m1 th e leg ume crop. 

J\lany of L11 c so ils in ili c cou111 y arc n ot vc1·y WC' ll supplied with p hospbo rn s 
nwl it would seem t lrnt a ppli ca1i011s oE a phosphate ferti li zer would r:c rta inly 
be nrcdecl in the very n ear futu r e. ]n rnany cases, i t appear s from cx peri
rnc11 ts and from some farm experience that tli e use of a rihospha1.c fertil izer 
would be of valu e at 1hc present t ime. It is r ecommended that farmers test 
Ll1 c 11 ceds of their own so il s for phosphorus a1t d that they determin e, also, 
the r elative value of ae;icl phospha te aml ro ck phosphate, by simple cxpen
ments which may be carried ont qnite easily . 

'I'herc is apparently an ac] cc1uate snpply of n iirogen m most of the soils of 
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the co unty at the present time to mccL tl1 c imrvecliatc ncecl s of r.;rops. Tn some 
c11ses, l1 owcvcr, i he cont ent of n itroge 11 is :not Jarg-c e1J011glt for the best crop 
g row th . Ill such cases, 1he use of some fertilizi1tg materia l supplying nitrogen 
i,; very necessary at the present timr, a11cl on all t he soi ls it is irnporta nt 1h a1. 
any system of so il mm1ngcmrn1· wl1 it' lt is nc'lop tcd in l'lu clc t he appli eati nn o l' 
<: om c n it-rogen-co nta in in°· fcrti liziJJ g nrnt cri,tl in Ol'cl cr tlrnt the su pply ol' t ltc 
l' le 111 C' 11 1 rn a.v hc k r pt lip i 11 t l1 c soi l. "\\' ir li ili c· proper utili zn fion of f;1 r 1n 
111 ,t1 1111·e or the 1ur1ti ng tt1 t<l r 1· of lcgt 11 11 c•s :1s g r rc· 11 n1,111 t1res, th e nitl'Ogen eo J1-
te 11 L 111 n:\' he i 11 cr cnsccl 11 11 cl 111ai 11l a i1 1ccl i11 l l1e so il ll'i1h out the use of xpc11s ivc 
ro rn rn rrc ial fer( il izcrs. 

0o mplct:c rorn m.cr cia l fe r t ili zers are prnlrnl,l,v 11uL n eccssm.·.v on 1l1 c soi ls of 
t hi s co trn !y , ,it least wher e gcnrrnl farm er op,; n1·r grown. vVl1 crc tn 1ck cr ops 
,1r<' pro(l t1 cc•cl , l1owrvc l' , tl1c usr of s uL;l1 1· erti lizC'1·s 111n y he of \·a lu e. ]t wo nk! 
src m fro m the experi ments ca rri ed onL thu s far !lint, fo l' gcnr ral fa rm Cl'OJlS, 

ncicl pli osphn1c is qui t e as cffi cicn t in incrra si11g- Cl'O p y iclt1s ancl ,\·ill ll c more 
lil- sirn hl c fo l' nsc bceau sc it is lr ss rxpcn si vr. 

J•~l'Os ion occnrs on som e of th e rn il t,\ ·pcs in th e county, i h c Clin 1011 
s il t l oa m ,tn cl t he L indley silt lomn lw i11 g par t icl! larl.v affected h,v t hi s in
jur ious net ion . J\Tu ch wa sh i11g of thrsc types m1c1 the fo rrn a1 ion of deep 
gullies may occur. ln some areas there is ero~ion or: the 'l'ama silt loam and 
par t·icular l~- in t he case of th e sh allow plrn sc of t hi s t,q1c, washing away of the 
surface so il lia s occurred to a consicl crahlc exten t. Occas ionn lly the CarringloJl 
silt loam ancl the other types of Orn Carringt on series and of the Clin ton and 
Lindley seri es, arc affected by erosion. ·w11rrevct· thi s destructive act ion ocr·urs, 
the adoption of some method of preventing its injurious effects or of recla imin g 
t he foncl from a g·ulli cd coml it ion is ver y des irable. 

THE GEOLOGY OF BENTON COUNTY 
'l'he ear ly geolog ical hi story of BrnLon Conn ty need not lie consiclercll i n 

detail her e inasmuch as non e of th e soi l types found in tl tc co tinLy ,it 1l rn 
present t im e are deri ved from the earl y geological (l rposits. 'I'hc 11 ativc bed
r ock mater ial has bcrn so cll' cply lmrird nn de e tli c ln! C' I' llcposits of glacial clrift 
aml loess, that there has been no effect of these cal'l y for mat ions on th e soils 
of the coun ty. 

During the glaeial age, at least two geeat glaeic~·:;; swe pt owr 1 lie co tmt y, 
the earlier , th e Kan san , cover ing the entire connty rrn cl leavin g hrhinc1 it YaRt 
clcposit of glacial drift or till, consistin g largely of a blu e clay, co11b1in in g 
m imerous bonldr r s and mn ch gravel aml sand. 'l'h c ea rli er topogrnpli ic frat t1 1·cs 
of the county were lar gely oblitera1.cc1 by thi s glacier. 'l'h c clcpth oE th is glacial 
material is extremely variable, ranging from a few :fee t in some places to scvent, 
hundred feet in other s. ·w hen weath cr ccl , the Kansan c.lrift changes to a yellow
ish-brown or yellow to r cclclish-yell ow in color and the in corporation of organic 
matter has brought about some darkenin g where ih c (lrift is cxriosccl . The 
soi ls of the Lindley ser ies arc der ived wholly or in part from the Kansan clrift 
material. These types arc fouml nrn inly in the soutl1 ern part of the connty. 

The second great glacier, known as the Tcwan , covered practicall y all of th e 
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corn1t.v 1-rncl tl1 C' cl <'posi t ld'i hy this glaci<' l' lrn s hnri('cl the earli e r J(c111 sc1 n fl rift 
to r-on sic1C' ra hl r cl <'pl bs lhl'll(rnl thr ,·n ii r c' n;:i l' tlwrn Jrnl't of th e co u11ty. Only 
on th e soll t l1l' rn eclg-e is t lie ICmsm1 cl1·_ift. ex p oser !. 'l'h e low:rn clt-ift is ex-
1 er mc1y Yc1r ic1hl C' in t hi rkn r ss, lJei n g- nrnclt thi11ner on th(' t ops o[ 1hr r i(lge.-.; 
whil e in the olclcr rkprrss iorn,; th e rl q 1th is com;icl rn1 h le. The un\l·e1-1the r erl cb 

posit is a hluislt-gn1:v or clrc1b clay. \\Thrrc it has l>een ox icli zccl h ,\· weR! hering, 
i he• ('nlo1· lias clrn n gecl to a h rown 01· :Hllow ish -hrown. Tt nrngcs in tcxhu c 
from a hC'avy cJay to a sancl ,1· or gTaYcll~- eh1y. Pol'kcts of san r1 and gravel al'c 

l'o uml a ncl holil <lers of' Yaryi 11g s izr 0<·<·11 1· ove r the s 11rfa ee ,1 1Hl sca ttcrNl thr u 
tlw llri ft ]Ryer. The soi ls of 1"11 r Carrington nrnl Cl~·clc seri es arc cl er iverl fro111 
t]1_i~ Iowan clrift matrrial and 1 hrrc arr S\' YC' l'al Ca rrington t:q1es in i'h e county , 

1·:ir,ving consicl crnhl~- in te:--;tm·n in the snrfa ce so il. 

Sonwhrn r ::iHrr t he To1\'an ch- ift rleposit . in a h1il'l' gcnl ogie al age. 11·lte11 C' li-
1m1tic C'o n dit-io 11 s 11·e r e Yc1·.1· cli ffe r cnt ih.111 ::it prese nt·, a h1 ye r of so-c::i ll ed lo ess 
\\·as drpo,-;i(r(l hy th e ,1· irn1 OYPr mnC' h of th e c1n·a of th e rounty. Loess is :1, fin e 
,.:jlt like materiR l ,1·]1i ch h as lJC'conw (l::i rk brmrn to ] ight bro\rn in color, clc-
1wncling- upon the condition s ,rl1ich Jrnyc 11rrv ::iilrc1 sin ce its clrpos ition. In the 
fores i'ed area s, the rol or of th e surface soil is mnch lighter , while on the pr/-liries 

t h ere ha s been 111orr of an ac cumulation of or g ::ini c matt er ancl th e soil is 
darker in col or. The cl epth of the Joess deposit is extr emely var iable. Over 

one-lrnlf of the soi ls of !11c co 11 n1·.1· are cl rr:i1·r cl from t h is l oessi::il deposit. Th e 
soil:,, of the rr::ima. Clint on aml Gnmcl.'- set·ies arc of l oessial origin. 

l\'Iany of the tPrrace ancl hot tomlal1(1 types arc derived from t he loessial 
materi;:i l from th e nplm1rl . Tn t l1 e nreas ,rhC'l'e th r rlrift soi ls occnr on the up

land. ther e are aclrnixtnres of gl::icial ti ll " ·ith t l1r l oess in th e trrrace and 
bottomhml soi ls . In som e a rem; 1-he bot!oml,md types are cle ri vecl en tirely from 

llrift material. 

P H YSlOGRAP H Y AND DRA I NAGE 

hi iopogn1phy, Hc11ton Connt .y is l1 11<h1lciiing to gently roll in g. g·en t·le ,.: lopes 

lr::iding· from the 11plamls b et,l'ern t lw stream conrse:c; dmrn to the stream s. 
T hrre Rl' C' alt ern ,1tc ocr 1irre11(•('S of rnocler::itr•ly e lc\·l'ltecl ::irPas ::ind sli ght cle

pl'cssions . It is a topog r::iphr r h ar actc ris tic of a normal, cll'iH-ccwerecl prairie 

,,ln in. The gemn1ll .v rolli ng to grnt-ly rollin g topogTaphy is hroken by the 
,-;hallo11· 1·n ll c~· of th e Crrlai· Hiv r r w hi ch {foll':-; ihn1 t l1r northeastern part 
of tlic coi m t)' and b~, a 11n r t of 111 0 vr1 lle,v of thr Iowa R,iyer , ·wh ich crosses the 

exi' r em c sonthwr,-1:crn part of t l1 e co nnty. .l\ l ong sornr of the vn llry slopes, 
especia lly south of t he Ccclar Riwr in Denton 'I'ownship, there ]in s b een con 

siderahl c erosion ancl the surfar·c soi l is rnthcr ron gh aml broken. 

rrhr r e is a Ya ri::ition from ::i typical topogr::iph_ic conclif-ion , formed by a sc rie~ 

of chain like hill s. one-half to on e ancl a lrnlf miles in width , beginn ing in th e 
forested areas in Monroe ancl Dig GroYe '.l'ownships and exten ding in a south 

Nlst erly clircd ion south of N ewhal l, t o t h e corn er of Florence T ownship. 'I'hese 
elevation s ::ire termed 11ahas. They arc most strikin gly clevelo"ped son th and 
southeast· of .Te,1·l1all , \1·herr ih c,1· rise from 60 to 80 feet alrn,·e the general 

plain. 
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REN'T'ON CO l lNTY SOIL S :) 

Tn ll1 r S()l i(lnrl'i;l c l'II LHll't nf tl1r co unty in el llClin g 1T1 c s<rnt hrrn lrn lf' of I rma 
rl'own ship nnil th r solltl 1P rn part of LProy rl'own ship, and ;1 smnl l pad of 
:-:nu1hrl'l1 S I. Clair 1'01rnsl1ip, th e topogrnpl1.v in g:encrn l is broken t o n1ggrrl. 
'l' lw \'iill l'_n; ill 'C' more <l <'P J)l)r <·111 ;111 cl hr,1n chrs of t hr slt' l'il lllS exten d hn ck int o 
11 11 p;:-11·l s of' 1hr l1phn rl R. LL is in 1:l, is pnrt· of th e c-0 1111 t:v, lhnt 1hr ca ,·l icr 
Fnns1111 gh1<·i1il rlrposit is cx posccl. ln Hig G rove nn cl l\'fon roe 'l'ow.nships i hr ,·e 
;11·r· ill'n long. 11111-row a re;1s, GO i n 70 fee t· ,ilim·c t·li c s11rr01rn rling pl nin . H ere , 
ilw lm1d is <lrrp l,r c- 111 hy tl1 c 11·nshi11 g- nct inn of \\'iltrr aml in gr nc,·a l it is q11it .P 
r(111 g; h i11 topngrnpl1y. 

' l' l1 r re is.~ hr lt nf' 111 1ln11rl 2 lo 4 n,il rs in " ·i.clth 1orl h of t·hr Crrl 111· TTi,·r r ,llld 
1·111111i 11 g piln1ll!'l to ii·, wl1 C'I'<' th e snrf., cr so il consists o[ ]oo.~r ;;a ll(l appa rcnl l,v 
i'rll'l11ed hy wind iH•tion . Th rsr• ri rlgcs ;;;rrm lo cx t rnrl in a gr11 crn l rast and 
\\" (•st dir(Tlio 11 n lll10 111('_\' H I'(' \'C J',\' iJ'J'( 'g' lihil'l r ]o(•,llNl . 

'!' lwrr ; 11· p rn11Tow i1 1·ens of' hollornl1rn d so il s a long pnicf-irA ll ,v All t-1, c sh:ra1ns 
d' 117 <' co 1111 t,v . 'l' li rsr hottnrn s ar c rnrcl~- rnorr tlian a milr in wirlt li :-incl wl1 er<) 
11 irlr 1· ;1 1· r11s O<•f•L11· 1hr~· consist ma inl.v of seco11cl hot-tom l,111 <ls ,1lii cl1 arc r1bove 
nv<' 1·f1ow from 11, r prcsn ,t sil'cmns. 

'l'lie rln1 i11 agc of Denton Co 1111l y is hrougbt· abo ut 1m1inly l1y thr CeclFlr and 
fnm1 R i,·r ,·s m1cl th eil' trilrntc1ri es. Most oE th e county is drn in erl hy the Ce<lar 
l~i vc'r , th e chi f trilllltarir•s of which ar c ·wolf Creek, R ock C reek, Spring 
Cr rrk, Prr1t-t Cr eek, Hinkl e Creek, Opossum Creek , ·wild Cat Crerk, Bear 
C' l'C'rk ill1Cl D ry Cr eek, chain ing- t he cen t-ral por tion of t·he connl y so nth of thr. 
(', ,cl:-ir Ri\'C' I' m1cl t he weste rn and so nth castc•J'Jl parts. Nol' tlt oE the Cccl m· TI.ivcr 
1hc cl, ic•-f I l'ilrntarirs al'r I' r air ie Cr eek an d Rear Creek The Towa River with 
il .s ll'ih11ia1·.,· T' i11 c· Crr1 rk. cll'a ins t h e southwe. ·tcr n co rn er . Prniri c Creek 
witl , ils tribuiiJl'i cs, :Murl Cl' rek m1cl 1\lol'gan Cr eek clrains th e soutl,er n part 
or 111 <• ro u111., ·. 'l'l, e m1tnl'al (lrai ,rn ge syst e m is very well cleYelopccl r1s is indi
<'a1l'(l in t-li<· 11c·com p;111 >· i11 g· clrnim1g-r rn np. 'l'ributa ry str rr1 ms -f rom t h e two 
ri,·( •1·s ;i11<l th<' lr1 l'gr1· c· ,· <'c ks tog:rtliel' wit·h i111·c• rrnit1rnt rlraiw1geways extc nrl 
i11lo pn1<·lil'11 11.,· ;1ll p ;irl s of' t- hr upland in t·hr co mJ1.\·. Drnim1g·c is qu it e 11cl c-
111rnl c· i 11 rnosl of !h r <1 l' r11s l)11 L t-li rrr arc some cl ep,·essrrl <1r eilS in th r uplancl 
il' lif' J'<' nrtifil'inl rln,inngr is 11 recl r<l. 

THE SOILS OF BENTON COUNTY 
rl' IH· so ils ol' i: C' 11t on ('omJ1y ill'C g roup e<l inl o f'nnr ch1ssPs, n<·<·ordi 11 g- to t hl' il' 

Ol' ig·in ancl lneal io11. 'l' hesc g ro11ps A1·e <lril't soi ls, lorss so il s, 1r 1T11cr, so il s 11 11d 
s,i·,1111 p 111Hl ho11omlm1cl so il s. Drif't so il s arc tli osr, so il s whi ch have hrc n 
f'omwd f'rn111 1h r <lr posih, lcfL !Jy g!Ac ic•rs upon ll1e ir r etreat· r1n cl thry co nsist 
ol' 11111tC'l'iill <kl' iYed from var io11 s ,;011rces, rnrn ally i nclml in g 11eb blcs c1nrl b<rn lcl e l's. 
T,0css soi ls i11·r :An r <l 11 s1. -likc cl cpos it·s, made by lhe wind nt sornc t im e wl1 c11 
<·l imn1. ic eornlilion s we re <lif'fr r ent 1"lw11 at prcsrn L '.l'ern, cc soi Is are old 
hotto111 lm1 ck which ]1ilv r li cen r a ised above overfl ow by a dr·pr rss ion in t he 
vol11 mc of 1l1 r strea m by wl1ich t hey wer e form rcl , or by a deepening of: t he 
stream channrl. S,1·:-irn p m1rl bottornlr1ncl soil s m·e those occurrin g in low, 
poorl,v d rn inr<l a rcas or a long streams and they Arc subject to mol'c or less 
frequent overflow. 
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'l' hc total acr c11 gc 1111 (1 pcn ;c nt of the a l'ca of 1 he co 11n ly includ ctl in cal:11 
of th ese four g r oups of soils a rc sl1 om1 in tabl e IT. S lightly more than one
fourth of t l1 c area of th e co unt y, 26 p cl'vcnt·, is cove red by drift so ils. 'J'li e 
loe s soils cover the mnj or p ort ion of the co1ml_v, occupy in g :'i6.8 pc r· crnt or 
the total a rcfl. T e rra ce so il s occ11r to a. limi tc(l rxtcnt, occ11p,ving- G. l p c1·er 11t 
of the total area. Swnmp ancl hot tom land soil s arc mor e ex tens ively clcvclop1:Ll , 

co vering- J 1.1 p e rcen t of the co unly. 

Fig. 2. Map of natura l drainage system of Benton County. 

BENTON COUNTY SOILS 11 

TABLE II. AREA OF DIFFEiR,ENT GROUPS' OJ;, SOILS IN BENTON COUNTY 

Soil Group Pe rcent 
---------- --- ----- - - - - - - - - - --------

Drift ~o Us ___________ __ ___ __ __ __ _______ ___ ___________________ _ _ 

J.oc~s ~oi ls - ---- -- -- -------- - - - ------------- - ------------ - ---- - -' l'l'rra re ~oj Is ____ ________ ____ ___ ___ _________ ____________ _______ _ 
S,rn111p nnd bottoml and soi l s __ __ ____ ___ ___ _____ __ _____ __ __ ___ _ 

118,78-1 
2,8,688 
27,200 
51,008 

2G.O 
5G.8 

G. l 
11.1 

TotnJ __ ____ ___ _________ __ _____ __________ __ ______ __ __ _ 45~680 

'l'her e a r c 26 i11Clividnal so il typ es in the co unty and t hc.·c with the sha ll ow 
phase 'l'am a silt loam and the ar eas of m eadow and p ea t make a total of 2!J 
soil areas. 'l'here a r e 8 drift soil. ·, 5 a reas of loess types, 8 terrace so il s, and S 
areas of swamp and bottomlaml , in clu ding the m eadow and peat . 'l'll c areas 
co vered by t he i11 clividual soil types are sh own in ta bl e III. 

'l'he Carrin gton silt loam is the m ost extensive dri ft soil in the co un ty an d 
the second largest individual type. It cove rs 11.8 p er cent of the total area. 
'l'he Carrington sanely loam, the second drift so il , covers 5.2 pereent. It is t he 
fifth largest individual type. 'l'h c Carrington loam cove rs 4.-! per eent of the 
coun ty. It is the sixth largest type. The Clyde sil t loam, the fourth rn o;;; t 
exten sive drift soil, covers 2.8 p er cent of the county. The r emaining types are 

TABLE III . AREAS OF DIFFERENT SOIL TYPES IN RENTON COUNTY 

Soil 
Ko. Soil typo 

DllT.F'l' SOTLS 
( 'a rriu g ton si I t l oam ____ ________ ___ ___ _____ _ 
Currington ,sanely loa111 ____________ ____ _____ _ 

C11rri11°·ton ) OH JII ---- -- ------ ------ - ---------
(J I rel<• s i I t l oam _______ _________ ____ _________ _ 
Lind ley silt loa11 1_ ____ ______________ ________ _ 

Cnrri ng-ton ~:1 nd --- --- ---------------- -------
Li ncf il'y :r i ne sa ncl y Ion rn ____ ______ ___ ______ _ _ 
(',1 rri11gto 11 Jinn s:rndy Ion 11 1-_______________ _ 

120 ' l'arna si I t lonm _______ ___ ____ _________ ___ ___ _ 
1.1:; ' l 'anrn si l t l o:1 111 ( )-< l1all ow vli:1 ;; (• ) __ ____ __ ___ _ 
i-:o (' Ii 11 to11 s i I L lo,1 111 ____ __ ____________ __ __ _____ _ 

1:22 Clin ton 1·i11c sandy loa 111 _______ _____________ _ 
fi.J (: rumly si I t loalll _____ _______ __________ _____ _ 

' l'EH.HA(1F. SOILS 

7G \V UII kesha Si I t Iou "'--- ---- - --- --- -----------
88 Bremer ;-; ii t loam __ ____ __ ____ __ ____ ______ __ _ _ 
40 But k11 cr sandy l oam ___ ___________ __ __ _____ _ 

108 O'N cill loa 111 --- - - ---- - ---- --- - ---------------
12(; O'N cill sanely lo,1111 __ ____ __ __ __ _____ _____ __ _ _ 
105 Chari ton silt loam _____ ____ ___ __ ___ __ __ ____ _ _ 
43 Bremer silty c! ny loam ____ ___ ___ __ ___ _____ _ _ 

l ~l Judson silt loam ______ ____ _______ ________ __ _ _ 

Acres 

53,69G 
23.080 
10:840 
12,7:lG 
3,3H2 
1.\)84 
1,920 
1,53G 

2 L6,9G8} 
3, 1!)2 

:J2,57G 
4,09G 
1,85G 

J8,05G 
10,048 
1,472 

7GB 
768 
57G 
384 
]28 

S WAMP AND UO'l"l'Oi\If.AND SOILS 
26 Wabash silt loam __ __ ______ ____ _________ ____ _ 
49 Waba ,: h l oam ------ -- --- - - ---------------- --
1.~ Cass loam -------------------- ---- -- -- -- -- ---

HiO :Sarpy sand ---- - -------- - -- --------- - -- - -- ---
48 Wabash silty clay loam __ __ __ __ __ __ ___ _____ _ _ 
19 Cass sandy l oam __ ____ ________ __ ___________ _ _ 

20 Meadow -- -- ------ - --- ----- --- - ----------- ---21 Peat __ __ ______ _________ _____ ____ ____________ _ 

Totnl _____ __ _____ ______ ____ __ ____ _ _ 

37,9,32 
5,120 
3,008 
2,240 
1,088 
1,02,1 

448 
]2 

455,680 

P crcen t of total 
area of coun ty 

IJ.8 
5.2 
,1.4 
2.8 
\J.7 
o.,1 
OA 
(I J 

48.-l 

7. 1 
(I.!) 

0.4 

2.9 
2.2 
0.3 
0.2 
0.2 
0.1 
0.1 
0.L 

8.3 
1.1 
0.G 
0.5 
0.2 
0.2 
OJ. 
O.l 
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of m in or ex tent·, covrri1 1g k ss th an om: 1w rcen t of' th e ill'l'U. 'J'l1 c l iimllp,1• s il t 
l oam coYC rs 0.7 p er ce nt, the C'a rrin gt011 sand , 0.-! pe reen t; t he J1in d lc:·y fi n l' 
sandy loam , 0.4 pen:en t; all(l th e Ca rrin g ton fin e sand_\· loam , O.:l pe rcent of 
th e county. 

The 1'ama si lt loam is the m ost extensiYe loess typ e in the coun ty an d t he 
la r gest in diviclu al soil t,1·p e. T ogether wi t h the shallo11· 11hase ,dtich is Ycry 
limited in exten t, i t coYer s almost half of th e to tal a rea of the co1111tr, -!8.-! 
p e rcen t. The Clinton s ilt loam , th e scconcl largPst Jopss ty pr and t il e fo urth 
rn ost extens iYe type , con·rs 7 .1 p er cen t of the a rea . Th e Cli nton fi ne sa 11 cl.1· 
loa 1n is Ycr ,r minor in a r ea, c0Ye1·i11 g 0.9 percent . 'J'h e Cl nrncl ,1· s il t loam covers 
onl y 0.-1- per cell t of th e co un t ,\·. 

The l a rgest terr ace ty p e in the co un ty is th e '\\Taukesha ;; il t lom 11 , cow r in g 
2.9 ·per cen t of the t otal area . The Brrmer s ilt loam is seeoll(l .in e:-: le n!, COYtT 

in g 2.2 per cen t o r t il e co1mty . 'J'hc r ema inin g l_v pes ol' til e nuc·lrnl' r , O'\Tl'i ll , 
Chari toll , Bremer an cl J nel son seri es, con t· only o_::3 1w 1· tc•n t 01· lrss of' t he· tot al 
nrea of t h e county all tl nll a 1·e of min or importm1ce. 

'l'Ji e ·w ahaslt s il t loam is t he m ost e:-: t·l'n si1·el.1· tl c1·clop<'tl hot1o rn l;in<l soil i11 1(l 
i i is tl1 e th inl la rgest irnli vidu nl 1,l' JH' i11 t li 1• L·o111il y, t·o\·1·ri 11g ~. :l Jl f'n· 1•nl o l' 
I ll(• lot11 l ,-ll'l'a . '['h r '\\T iil rns h lon 111 is Sl'COrnl i11 i11 'l'H liuL l'('l'Y 11 1i1111r . c·o1·,•1·inµ; 
o nl y 1.1 JH'l' l'.C' lll of 111 (• 1· o u11I ,\'. 'J'l1 P 1·(•11 1;iini 11g l>ol! c111il ;111il ·ty pe,; ill '( ' 111i 11or i1 1 
significa11 ce, cov r in g k ::;N lh;i11 OJI(• 1w n •1·1il. ol: l lll' (•011 1il y , ri111 g i11 µ; r l'Clrn 11.G 

of a pcn ·cn L Lo 0.1 J) Cl'l·cn t. 
' l' il crc ai·e ce rt a in nill1 1· 1· fl d inill' n ·li1Lirms i11tli (•,II C' d h1•ll1·('l' 11 1il l' lo pog ri1pil il' 

frc1 l11rcs of: tl1 c t:0 1111ly mill l h1• so il 1yp1•s on th e 1q1lmHI. 'l' l1 <• ' l1 11 111 ,1 >1 ilL loa m 
a ncl the ( ';1 rri11 µ: l011 s ilt lw1in ot·c- 11 1· m1 IIH• gr n1 1y r ollin µ; lo 1·olli 11 µ: 11p l.i 11 ds. 
'!'h r Cli11l 011 so ils ;111 il til r l ,in (ll (' ,\. typ l's ill'C f'rn111ll 0 11 i,il l' 1·0 11 g- l1 lo h rok1 ·1 1 
,1 1· ,,ns in I he r ong lwr srdio n,; o r th f' 11p l:rnd s, r1 lon p: t IH· iql pr11a(·il 1,s lo I IH· st 1·t'i 1111 ,; 
and fli es · so il s iln' Yl' I'.)' L·o ns idr·rnb ly cnt li_v (il1• (' rns iY1 ' ill' li rm or \l'il ll' r . ' I' ll(' 
C lyde s ilt loa m is l'onnrl in d f' Ji l' ('Ss ions in th <' 11pl all(l s ,111tl il;i ,; a fl ii l in d1·
p rc ·sl'tl Lopog rn phy . 'J'h r' (il'lltlll ,\' s i lL loi1111 01 •(·11pi 1•s 111 or1• l('\'(' I ;1r(•i1;.; 011 1l1r 
locssial uplan d. 

On tb c tc tTctcl's mid bottoms, the topnp: l'Hp li ic: 1'1 •;i111rl's i:rr• \·c• 1·.1• l iltl1· t"IP 
vclop ccl. 'l'Ji c lh l' 1n1• 1· types rm tlw t-c·n·,w<·s, hmrl' \'1• r. O<·L·1 111y I lw rno 1'(' 11•1·1·1 
ter r ace posi t iorn,. whil e t lt r O'Ne ill , '\\Ti111kesha nrnl H11 c- kn cr so ils are in tl1c 
hi ~ther p os ition s. All the boU-omlancl soils ar e k vf' l t o fl a t an c1 a t' (' i11 gene ra l 
apt t o be poo rl y tlrnin Nl , esp ec iall y in tli l' C' il Sr or l li r \\T;ilrn sl1 soi k 'l'ltp ( 'ass 
nn<l Sa r p y 1-ypes n1·e a tl equ ately clrai nerl hrcan sc of tl1 (· ir loose s1111 fl,1 · s 11lisoi ls. 

THE FERTILITY IN BENTON COUNTY SOILS 

Sampl es wer e ta ken for an nlysis frOTn all 1hc so il typ (•:, in t lw co1rn ty ex(•c p1· 
tbe Juclson s il t l oa m on tlt C' tl' ITar:c, th r (' ass 1011 111 011 thr bottoms ancl t lH· 
areas of m eadow an d p eat . 'J'h c so il trpes menti oned ,n• 1· (• n ot sn mp lc<1 he<·a use 
of th eir small exten t. The a r eas o-f' p ea t nnc1 m en(l mY w(•re n ot snrnplcd be
ca ust• of lli ci r gTt•;1t \' ilr ia bili t ,\·, a 11cl IH'e:i usc of 1ile filet tlrnt .11111 1,\·ses 11·<>t1ld 
m ean li ttle. All samplin gs wer e rn nclc , ri llt t he g reates t. care Lil at th e , nrnph's 
s ho11ld b e l' C' [W('se nta ti v of t he so il ty p es, an cl t·lia t \'11 ri ;i li ons <ltt c to loca l eon -
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d i1ions or JH'<•v inti";.; lrf'i il 11w11t s s ho1ild be e1iJ11im1t l'd. SampJ rs \\·en· liik C' u at 
l Ii rec clepl Im. 0 1o G 2/ :3 in e lws, 6 2/ 1 to 20 in ches and 20 to -!O imhc,;. r PJll'l> 
sr n(in g rhr s u1·fa1·l' soi l, t lw s1il1surface so il a m1 t he subsoil resp rdi,·cly 

'J'lw t ot-111 p hospl10ru s, totn l nitrogen , 1otlil or g<1 n ic ca rbon , t ota l in or ga ni c 
(•Hrbon c<mtent ,m cl t·he limPston e r r quiremen ts of t lw soil ,\·er e clctr rmin ecl. 
'J'h e offi ci:i l rn c,1 hocl s Wl' r C 11°e tl fo r 1he pl1 osph orm;, nitrogen and en 1· bon and 
the l imf's lon e rcqu iremen1 dete rm inat ion ::; , re re m ncl c hy the Trn og qu ali ta tive 
1est. 'J'li r figm·cs g in n in th e 1- ahlcs ar c the awr nges of clnp li<:nte fl ctc rmi11 n
fi0 11 s on all sa mples of each type. 

THE SUR FACB S OILS 

' l' li e rrs 1!1ts of t hl' an nl.n;cs of th l' surfa ce soils nre g i\·c·u in tahle TV. 'l'he,1· 
a rc l'alc·11latefl 011 the hasis of hro milli on 17 01111 th of surface soi l prr ane. 

'l' hc p l1osph ol'l1 S cont en t of th r so ils of the co untr is cxt remel.v vn r in hl C', 
rn 11 gi n12· rl'Om -l-17 po11 nrl s 1w r ne 1·r in t.hr L ind le~· fi ne sanfl,· l oa m t o :1 .J 2-J. 
po11 nfl ,; in 1ltc '\V ;i hnsh s il ty c:lci r loa rn . Th er e <l o0s 11 01 ,1 p pril l' to hr nny r e
h d io11slii p hehrc•cn 11w ro ntl' 11 t oC ph os pl10 r11 s i11 111e ,-;o il s all(l nw vn1·i o11 s so il 
~'l'o1 q1s. 'l' he 1<'1T ilt"l' iln <l hol tmnl nrnl ty pl's ;i re pl' rh np s n litt le hd1r 1· :-rnp pl il'd 
wil l! t li f' l' IC' mr nt , t lrn n I ii (· 11pln11cl :--o ils. n1 1t ihi s rn igM lie c•x pcdecl im1s111 11 ch 
;1-; (•ro11 .1 · i1, lrl s l1i1\·0 lwl' n src- 11r<'<l fo r 11 lon g-f• r pr ri o<l o f lim r 0 11 1l1 c uph111 <l 
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T AB LE; IV. PLA N T FOOD l N £ g":\'T ON CO UN TY. "IOWA . SO lLS 
l 'o un<l s per anc o r 2 mi l li on poun rl s oE surface soil (0-6 2/ 3") 

I 

' l'ohll 

I I 
'J'otn l [ 'l'o b il I Li llH •;-: to1w 

Noi l l YJI(' pll o,-;- ' l'ot.;11 o rg-nni r. i11orga11ic· rrq nirr-
pl1or11 ;,: nil rng·p n r ;1 rhrn1 I l'il rhon , rn r n t 

DRTJ" I' SOTLR 
( 1il l'l'i ll .~·t o 11 ;,: iJt l0;1111 __ ______ 1,057 3,260 112.826 8.!100 
( ';I l' l' i 11,!.d Oil i'il ncly Inn 111 ______ 673 2.380 28.067 8,000 
( ' 11 rr ing lon I Oil Ill ------------- 1.050 4.180 51.775 8.0!1() 
(' ly<l r i< i It Ion 111 _______ _______ 1.f i97 , .560 lOG.!182 6,()()() 
l.ind l(•y ;,:i It Ion 11 1_ ___________ 82 l 2,160 20.710 G,()()() 
( ';11'1'i1 11.d·on ;-:n ncl ------------ G46 580 9,025 8.000 
T. i 11<1 le• ~- !' ii][' ;,: ;i IHI.I" Ion 111_ ___ 417 l.200 11.717 fi.011() 
(';i l'l'i ng ton f inf' ;,:;i 1l(ly lOil llL 457 1,0 0 1:1.897 8.000 

T.ORRR ROTT,R 
'l'n111n i<i It loa 111 __ ___ _____ __ __ 1, 18!) 4.J 60 51,22!) 8,000 
'! ',11 11n ~i IL lonm (,:l1:1 ll ow 

p ll n;,:e ) ----- --------------- 1.020 ~.] ()() 47.687 8,00() 
Cli nton ;,:i ll Ion 111 ______ __ ____ J .!191 2.310 22,4-81 6.000 
Clinto n f i11t• :--ri nrlr lo :1 111 _____ 4!J8 6fi() 13.080 8.000 
(: rn n<ly ;:;i Jt ln:111 1_ _______ __ - 1.2n1 5.84() 71 ,!),j() 8.0011 

TER.R,ACE ROTJ.S 
\\' ;111 kp;:; lrn s i It l0;1 Ill _________ 1.'168 4.320 51.230 4,000 
T~l'CllH' r ;; ill loa1n __ ___ _______ 1.602 6.720 7!J.,570 8,000 
Rur-knr r ~nnd y Ion 111 ____ __ __ 7Vl 1.040 14.492 8.000 
0'"\fpi ll lo m11 -- -------------- !183 3.320 38.15() 8,00() 
o·Kl' il l sandy loa m __________ 875 !J40 13.fi25 8,000 
(..,hil ri to n ,: ii t loam ______ ____ U 87 5.511() ss.0,12 8,0()0 
B rr 11wr ~ilt y rl ri y lom1 1- __ ___ 1.333 n.240 S5.5G5 8.000 

R\\'Al\TP AND HO'PT'Ol\JT,AND ROILS 
,\.ah:1;:;h ;; ilt lonm ________ ___ 1.-168 r;,.~40 88}35 8./111() 
\Y;i lrn>'h 1011 111 --------------- 1,Rns n.120 rnn .545 1.0011 
R11rpr ~an d ----------------- 457 600 76,300 3.0()0 
\\ 'nh a,-;h ,: ilt y f• l,1~• lonrn _____ ::i.12,1 n.4fiO 71.3!:J.5 11.000 
Cn,:,: f': t11 cl~1 lonm _______ __ __ _ 1,312 4.J 5() 43.327 ,'i.00() 
~ 
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types aml l1 cn cc there hm; lJeen a large!.' r emoval of the various plant food ton
st itu e 11 ts. In genera l th ere sccrn to be wicler variations in phosphorus conte11L 
·within th e groups than there fir e among th e various groups of soils . 

Some r elations ar e shown between the phosphorus content of the individu al 
soils and the soil series. 'l'hn s, on the dri ft uplands, the Clyde silt loa m is 
the richest in phosphorus of any of the types. The Carrington soils arr, on 
the average, better supplied than the Lindley types. On the loessial uplands, 
the 'l'ama find Grundy soils arc better suppli eel with phosphorus than the Cl in 
t on. On the terraces, the ,Vaukesha and Bremer soils are richer in this clemen t 
than are the Buckn er, 0 'Neill and Chariton soils. On the bottomlancls the 
Wabash typ es are mu ch richer in phosphorus than arc the Cass and Sarpy 
soils. 'l'he differ ences in phosphorus content among these various soi l s r.ies 
arc undoubtedly a r efl ection of those characteristics " ·hi ch serve to distinguish 
the series. Thus there are differences in the color of th e soil, in the topographic 
position and in the subsoil characteristics, which are r eflected in the va riations 
in plant food content. On the drift upland s, the Glycle soils are darker in 
color, level to depressed in topography and with heavy textured subsoils aml 
th ey are high er in ph osphorns. The Cm-rin gton soils are darker in color than 
the Lindley types, th ey fi r e not so rollin g t o rongh in topography an d ili c 
subsoil conditions fi re heavier ;incl they fi re better supplied with phosph01·11 s 
than are the Lindl ey soils. On the lor s;.; ic1l u11lancl s, t he 'l'ama and Gr1111(l _v 
types are darker in color tlian the Clinton so il s; they arc founcl on more level 
to gently rolling uplands and th e snbsoils m·c more impervious and hence 
there is more pl1ospl10nts prcsc11t. Similarly on the terra ces th e \Vaukeslia 
and Bremer soi ls ar c darker in color and lrnvc hcaYier snbsoil s than the otltr r 
terrace types and they arc richer in phosp horus. On the bottoms, the \\Tabash 
soils are richer than the Sa rpy and Cass types, probably for the same r easons. 

Some interestin g r elations arc evidenced among the various soil types withi11 
the series. H erc differ ences ,cvhi ch are dn e to the variations in the texture of 
th e soils are sh own. On th e drift uplands, th e Carrington silt loam and C:fl r 
rington lo am arc hi gher in phosphorns th:rn fll'C the sandy loams, th e sa nds or 
th e fine sa nely loams of the same series. 'l'hc Lindley silt loam is better suppli crl 
with phosphorn s t l1an is the Lindl ey fin e sa11Cl y loam. On th e locss ial uplarnls , 
the Clinton sil t loam is higher in the elemen t th:rn is the fin e sandy loam oE tlic 
same series . On the tcrral' es, the Bremer silt loam ancl the Bremer silty eh1y 
loam do not show the usual r elationships. Th e silt loam is somewhat hi ghr r in 
phosphorus than is the silty clay loam, probably due to some abnormal con
dition in the latter soil type. The O'Neill loam is hi gher in the element than 
is the O'Neill sanely loam. On the bottoms, the 1\Tabash silty clay loam is 
much richer in phosphorus than are the other types of the Wabash series. 

'rhe data as a whole show quite definitely that there is a distinct r elat ion 
between the phosphorus content in soils and the soil texture in practically all 
cases. Soils which are heavier in t exture ar c richer in phosphorus than are 
those types which are coarser in texture, provided, of course, that the soils are 
in the same series. There are wid er variati ons between th e plant food content 
of soils in different series irrespective of texture but within the same seri es the 
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textural condition is significant. 'l'hus siltY. clay loams are higher than silt 
loams, silt loams are apparently better supplied than loams ancl the latter types 
are ri cher in the element than arc sanely loams or other sandy types. 

In general, it appears that the phosphorus content of the soils of the county 
is rather low and applica tions of phosphorus fertilizers will certainly be needed 
on these soils in the very near future. In many cases the supply is so low that 
it would seem certain that the use of a phosphorus carrier would be desirable 
at the present time. 'l'he experiments which ar c r cfen ed to later in this r eport 
iuclica t e some large effects from the use of r ock phosphate and acid phosphate. 

'l'here is considerabl e variation in the nitrogen content of the soils of the 
county, the amounts present ranging from 580 pounds per acre in the Cauiug
ton sand on the drift uplands up to 9,720 pounds in the vVabash loam on the 
bottomlands. 'l'her e are no definite r elations between the nitrogen content of 
the soils and the various groups of soils. The te rrace and bottornlan cl types 
are a little better supplied than the upland soils but ther e is no large difference. 

There are certain differences in nitrogen conten t, however, which seem to 
r eflect the characteri stics which are used as the basis for the separation of t he 
various soil series. 'l'hus, on the drift uplands, the Clyde silt loam is much 
hi gher in this element than are the other ty11cs, while the Carrington soils are 
better supplied than the Lindley types. On the loessial uplands, the Grundy 
and Tama soils ar e better supplied than th e Clinton. On the terraces, the 
Chariton, 1¥ aukcslrn and Bremer soils are better supplied with nitrogen than 
the other types. On the bottoms, the ,Val.Jash soi ls are better suppli ed than the 
Cass and Sarpy types. It would seem, therefore, that the color of the soil , the 
topographic conditions and the subsoil charact·cri stics serve in a large measure 
to determine t he nitrogen conten t of the soil. Those types which are dark in 
color, level in topography and with heavy subsoils, like the Clyde, the Grnncly, 
the Bremer am1 the vVabash types, will naturally be higher in ni tr ogen. 

'l'here am some interesting correlations, also, between the textural differences 
in the soils ancl their nitrogen content. 'l'he Carrington silt loam and the 
Carrington loam are high er in nitrogen than are the sandier types. 'l'he 
Carrington loam is a little better supplied than th e. Carrington silt loam, which 
may be due to some abnormal feature connected with this particnlar sample. 
The difference, however , is not large. Both the loam and the silt loa m are 
very much better supplied than are the sandy loam, the fine sanely loam or the 
sand. The Lindley silt loam is higher in ni t rogen content than t he fin e sanely 
loarn . 'l'he Clin ton silt loa m is Letter suppli ed with nitrogen than t he fine 
s,md_v loam of th e same series. 'l'h e Brcmrr silt loam and silty clay loam con
tain practically th e Sfl mc amounts of nitrogen. 'l'he O 'Neill loam is ver y much 
better supplied with the element than the O'Neill sanely loam. 'l'he W abash 
silt loam and s ilty clay loam have about the same nitrogen content, both , how
ever, contain less 11itrogen than the ,Vabash loam. This is contrary to the 
usual relationship and probably may be attributed to some abnormfllity in the 
particular sample of \Vabash loam. In general, it would seem that the nitrogen 
content of the soils in the county will vary quite definitely with the color, 
topography, subsoil character and the texture of the surface soils. On those 
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soils whi l·h are black in color , leve l in topography, \\' ith heavy subso ils, and 
\\'here the surface soil is heavier ot· fin er i11 texture, the largest arn o1111 ts of 
nit r ogen will ordinarily be found . 

The supply of n itrogen in many of the soils of the couuty is appa ,·t·ntl:· 
quite adeL1uate for the n c<•cls of many crops. ln a fo\\' cases, tl1e conte nt ul 
nitrogen is lo\\' but in genera l t.he soils a rc fair.ly " ·ell supp li ed. .\' itroge11 
must not be overlooked, however , in planning system::; of perman ent fo rLility 
l'1H· the so ils of this count r. 

The mo,;t co mm on arnl \'aluable fo rti lizcr for r eturi 1iJ1 g nit rogen to l11nd i,-; 
fann manure. 'l'his material , as i t is pro(lu cecl on Hw form, s l1 01 ild all il!' 
preserved and ret11rned lo tl1 e land in onler to a id in maintaining thc s upply 
oi' nitrogen . Leguminous crops may be u sed as g ree n m,111u1·es i11 Ol'(lcr lo 
supplement tlfl• use of fc11· 11 1 m,1nnre. Th e ut ili zat- io 11 of aH crop res idu t's likr 
wise aid s rnat er i,1 11 ,\· i11 ke (•pin g up Ili c su ppl_v of 11i1-rng t' 11 in lh l' so il ,;. 

'l'hcrc nrc many Y,11·ia tions in the rnntcu t of total organi c t:cll' lmu or orga 11i c 
matt er i11 the so il s 01' t he co unty. 'l'he range is from !:J ,OJ,j pormcls i 11 iii<· 
Ca rrin gton saml up to JOU ,;:>-l ::i pou nds p er aere in th e Wa bi! slt J0c1111. 

Apparently the same r eli!ti onslt ips may be 11 otPc1 hl' l' C a,; \\'(' !'(' m ent ion(•(I in 
t he case of nitroge n. 'l'h ose so ils ,,·hi ch arc darker in co lor , sli o1\· a ltighl·t· t:01 1-
ten t of Ot'ganie ea rl.J on in g1c· neral. 'J'he types ,rhich a l'C Jen· I to lll· p n·ssl'cl in 
topography arc bettc1· :rnpl)li l'(I ll'it-lt orga11 tc matter and those :-;o ils 11' i1i elt h H\'l' 
heavy subso ils a rc ri cher in tl,at eonstitntent. 'l' hus. thl' C lyde s ilt lonm 011 
the clr ift nplmHls is 1'he r ichest i11 organi c matte r. 'L' he l'a r ri11 g·ton so ils ,11'1· 
better suppli ed, in gcnern l, than the Limllcy types. '.l'he 'l'ama aml Ur11l1(l _v 
soi ls on the lol'ssinl up lands are l1igl1 er in organi c 111atte l' t itan tl w l'li11to11 
so il s. On the tcrn, ces, t hl' Uhari ton , \ \Ta11kcsba ,rnd Hre11 H' I' typ l's al'(' t \1 1· 
richest in t his con stitne11t, wh il e 01 1 t he bott-orn s, t lw Wabas h soi \,-; ,11·1· I \1 1' 
l1i ghest in orga ni c matte ,·. 

'l'lll'n· is 11lso n n•h1tin11,-; hi p to t ext ure as \\'ilS notecl in th e cnsr of 11i(!'oge11. 
'L'he hl' av icr l\'xturcc1 soi ls ,11·1-, i11 g1· 11 ern l, het1er· :;11ppli r d \\'i1h orgm 1ie 11wt k r 
1.han ar c.: tl, c· fow l(•x!11rl'Ll t.v1w,:. 'l' \11 1s, onl ini! r il,v, t he s ilty C' in_\· lm1m,-; \ri ll lw 
higli er i11 Ol'gan ic 11111t t l'I' 1ha11 t he s ilt loams. th e lat- tc•1· will b l' bet tel' s 11 ppl it·d 
t han the loa ms and th e 10, 1111s \1·ill he higlt1·r than thl' sa nely types. 'J'lii s g:•11-
eni l n·lationsh ip \1olds tr11 c· i11 m ost of tl1 e so ils in lk 1t! o1t Co11nty \1· li t• n· \',11•iuu .s 
tcxlul'ecl l:·pes occ ur i11 the sa me sc·ri e:--. '.l' lwre a re so me exvl'pl ions , lw11·L'\'l'I'. 
and th ese ya ria tions m·e 111Hl01 1htecl l_\. clu e to so111 (' ahnol'111a l 1·011clitio11 co11 -
11ectecl with t lw pm·t ien l,11 · sample \\'ltieh h as bee n ,m,tl:·sed. It 111ar lH' 11ot 1·d 
t lt at the Carri11gto11 si l t loa 111 a.ml Cn rri 11 gto n loam ,lt't' hi g lt r 1· tlwn 111 c (',11· 

rir.gton san tl_v loa 111 , and rn11 ch h ighel' th an the < ',11·1·i11 g-to11 fin<' s,rnd,\· lou 111. 
'J'he Ca1: ringto11 fine saml.v loam is h igl1 cr l'lian tlH· l 'an in gto 11 sa 11 d . 'L' lt 1· 
Lindl ey si lt loa m is lti glll'r than the L inclle_\· fine sancl .v loa m, t l1 r, l' li n ton s i\1 
loam is better snppli c·d t han th e fin e sm1 cl.,· loam of the ::;,lllt(' sf' ri l's. 'l'hr 
0 'Neill l oam is h ighcr than t he O'Neill san(l)' Joa m. Ou t he bottom s, I \i n(' 
al'e some cliscrepan ci('s, t he \ V,1rrnsl1 loam is hi ghr r in organi c 111 a tt e1· I lt a1 1 tht· 
heavier textured so il s, j ust "" \\·as not('cl in 11,e r·ase of 11 i trng,·n . ,\ p p,11 ·c· n t I:· 
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t his sample of \Va.bash loam ,ra,; p,1rtieulad :·• ab11ol'm a l. Onli na ,·i ly t he si lt:· 
clay loa m and si lt loam 11·011lcl IJe hi g· l, er in organ ie matter t'lian the loani. 

While many of th e soil types i n th(' eonnty a 1·e Wt'y 11·el l »upiili ed 11-ith 
orgarnc matter some of them al'e rather clrfic ient in this co11stitnent and in 
some cases t he addition of mate rials s upplying organic matter i,, ,·ery 1~cces,,ar.r 
for the best gr owth oi' c1·ops. The application of i'a n n manure is partienlad y 
n ecessary on thos(' soils where the 01·ga ni c matter supp]_\. is low, but the u::;e o

0

f 

fa r m n1<1111 1n• l!it S pl'0YCn ol' la rge va lu e e\·r 11 \1· h er e llt l' supp ly is apparen t !:· 
aLl rl1ua! e nnd t he soils ,11·e ri e h a 11 (l blac-k i11 co lor . \ \"lt er e fal'tll IIHll llll'l' is 11 1J t 

avai lable fo r n~c or whe 1·c the SllJ)Jll.,· is i11 adcquate, the turning l lHder of 
lt~f!'U min ous crops i! S gr een manul'es is Yer:· n el:essar y in ord er t hat the eont·c•nt 
of orga 11i c nw tter in the.: soil m11_\· be kept up . '.l'hol'O ut ilizatio 11 or all 
cr:op rcsi_ lues is also ver y J1 ('C t'SScll'.)" in orcl e1· to aicl in kee pin g 11p the s iippl_\. 
of orgarn c matter in th e soil. 

'l'he_ reli1tionshij1 hrhreen tl1e to ta l u 1rhoJJ coJ1 te11t of soi ls or t he s npp l.r of 
or gam c rnal't' cr an ll th e ni trogen con tent i11dic11tes som ethi 11 n· n•o·a rclino· t lt e r atL• 
at which plant food in t l,e so ils is rn11d e aYi!i la l)le. \V l1eJ1 ~lt e ~(' \atio~ h(' l\\'l~t'n 
1 lt r::;c t \1·0 to 11stitue uts i:-; 11 01 ,it I he• best. t ht· re ll'i ll li t• a slow pl'oclu ct io 11 oi' 
p la nt food aml 1·l'op:-; wi ll 11ot lJr prope r !.,· s 11p plie(l . Tu so 11H• ol' th e soi l 
t_\·1ws i11 Hc· 11 t o11 Co unt:· 1'1tis rc>la!i onsh ip is \'('1·.1· pool.'. 'l'lrns in thl' c<1se o \' 
tl tt' Cani1 1g1'on sa 11dy Jo,1 111 . !h e ] Ji11 d lt•.1· si lt loa m. tl1 e l ,i 11 c1le\· fi 11 (' sa1Hh loam 
tlt c CatTi11 gton fiiH• saml ,\· 1011 m, t lt t• Clin to n s ilt 1011111 , t hl' 

0

0 'Xeill 10:1111 t h~ 
Clt a l' iton si lt loarn ,.111(1 tit (' Cm,s sa 11 dy l oam t he r eli1t io 11 s ltip lwt 11·ee1 1 thr ;1ti·o
g·e 11 and ca1:b o11 indicates that ther <' is too s lo\l' 11 prod11 ctim1 of a\·a ilable p lant 
fo()( l ror tltc best s uppl,\·i11g- oJ th(' n ee ds of c·1 ·ops. On t!H·se soi ls, the 1Hlclition 
u\' L1rm 111 ;-111 ur e will be pm·tic ulm· I.,· rn luabl r .ts \'111·m 111;111urr lia s the uli ili11· of 
s ti n1u\<1ti11 g th e l)l'() ll 11 d ion of an,i lahle plan(. food . · 

;\lone of the so ils of tl1 (' co u11 t: " sho,r auy e01 1h ·11 t of inorg11n ie ea rhon ,1ml 
they a re all al'icl. in l' l'act io11 . 'l' IH· lim e req1 1iren1e 11 t fig-urcs whi ch ar(' giH•i1 
in the tab le sh0111(1 be eons i<l('f' c-ll , lt owe \'l' r , ns mer cl~r in clic,1!iYe of the .li1t1 P 
n eeds of th1 • in cli,·iclunl so il t:·pes . '!'line is a wide varial'i on in 1he l im(' 
r eq uirements of cliffl'rent so il types ,rn1l t•,·c·11 in <liffer c• n t. sam1 il es of tlt c' sanw 
soil t:vpe and l1 e11 c·(', t he fig ures s11 011lcl lw ('o nsidc red to indi cllh' 0 111\" ·1·o 11 o·l1 11· 
I lw r eql 1in•mc•n ts uf. tl tP so il s. l t is \'(' r,,· i111por t;mt t lwL L'r1· t· \· so il. hl' 11:1 1, ;1 
for its !i 11 1t' 11 eeds. hdo l'1' ;111,\· upplic•i1 li o11 o l' tl1 11t 11111ll'l'inl is 11; 11cl 1·. 

'l' lt e cla ta g i \'e11 se r ve to 1·111pl1asi1/.1' Y<' r)· dc·fi 11i tc ly I hl' fac·t t hat th l' so ils in 
t his l'Ol lll t: · u1·p aei cl in rei!c-lion a11cl 1111 sho\1· a em1si cl 1·1 ·a\Jlc· li 111t• req 11 ir1,1111 ,11 t. 

TIIE SUBSURFACE SOTLS A;--JD SUBSO ILS 

'!'h r r es11lt~ of ! lw ana lyst·s of tltP :,;111J s111·fat:c soils ancl subsoils ar c given in 
fab les V a 11 1l \" J. 'L' hcy are l'all-11laf ccl on th e lrn s is of ..J. milli on pouncls of sllb
surfacc soil and G mill ion po11ncls of s ulJso il 1wr aci·c•. 

Tt will he nnu eccssary to c·o11 sickr tl1r ;rnal:·ses of these lower so il Jay C'1',-; here 
in detai l, i11asmntl1 as th e eonclnsion s wlii eh ltn Ye lwen Llra\l·n rcgar cling tlir 
n er,cls of th e soil s fro m U, e m1alyses of tl ,r s11rf',1<·C' soils a 1·e w ry l;1rgPly cn ,1_ 
·firmed by th e 11n a lyses of th e s ttbsur/'ace so ils a11cl s ubsoils. 
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Ther e is evidence from these an alyses t hat th e soils are n ot ver y well supplied 
with J)hosphorns a11cl t hat nc1ditions of phosphate fc rtilize l's will cert ainl y be 
n eeded. 'l'lter e is no r cnso11 for assuming that ther e will be any increase in 
the supply of p hosphor us fro m t he mnount present in th e lower soil layers. 
'l'lte u se of a phosph at e fert il izer on t l1 c soils of th e eo u11ty i,; , therefore, r eco m
mended. 

']' Le soils are noL any loo ,rcll s upplied with nitrogen and organic carbon 
in :ome cases, whil e in mai1y of the t_q)cs ther e seem: to be an adequate suppl y . 
It is importm1t, howeYct·, t hat some means be taken to keep up the cont0nt of 
these constituents if the soils nrc to r emain sat isfactorily productive . 'l' hc 
use of farm mam1re, lcg uminons g reen rnam1rcs anc1 the thoro utilization of 
all cr op resid ues is ver y llcsirable in maintainin g the supply of organ ic matte r 
un(1 in aiding in keeping up th e 11 itrogen con tent of tl1 c soil. 

'l'h e ncccl of lim e on the soi ls of' t l1 c co 1111 ty is cmphas izcll hy tl1 c nna lys<'s 
o{ th e lower so il layer am1 it sl1 01ll cl mer ely he r rp catecl her e that the soi ls o f 
the eo unty sho1ild nll be tested fo r lime r equi reJtJ en t and a pp li c;1ti om; o[ li 11 H• 
sl1oul d be made r eg ular l.v, 11s n rpcl e<1, in on"!e r iha l th e soi ls rm,~, be pnl in tl1 <• 
best condition for th e g1·<mt h of general fa rm crops a nd part ic1ilarl.1· for lh<' 

hcst gi-owlh oI legumes. 

Soi l 
.No. 

),!ti 
I 1:: 

80 
1:22 

(i i 

:2(i ,rn 
IGl1 
48 
rn 

TABLE V. PLAI\:T FOO IJ JN BENTON COUNTY, TOWA , SOlLS 
Po und s per ac:re o[ 4 mil li o n pouncl s o[ s ub s urfa ce s oi l (6 2/ 3" -20 ") 

Soi l l.1'Jl l' I 
'l'otal I I 'J'ota l I '.l.'o t al 1Lirn cs to11 , 
vlios- 'J'o Lal organic inorgani c r eouirc-

1Jl1orn;, nitrogen r11rbo11 ca l'bon ment 
ntl f.l!'J' ::-;ou .~ 

Carrj11gLu11 ,: ill ln:1111 ________ 1,710 3,3 0 55,Q,J5 8,000 
(. 'a rri uglo11 ,;;i 11d y lo:111 1___ ___ 1,347 3,2 0 '18,505 8,000 
('an·i11g lo11 l<i:1111 ___________ J.7:24 3,700 4\J,59-, 8,000 
( ·1~·<11 • ,:i ll lo n111 _____ __ _____ 1.778 5.4 'O 82, ,JO (i,OOU 
J ,indley ,;i ll lou11 1____________ ·1,239 J,GSO 1.j,805 G,OOU 
(..': 11-ri11glo11 ,: ,111tl __ _________ 91-1 400 6,54.0 (i,000 
1.i utlky t illl' ,;:111 dy lo: 11 11_____ 808 1,240 16,350 li,OOtl 
( ',Irr i I l g [ o 11 1· i 1 I(' ,: ;i I l(J y I (),I J.:.__l l-=-----=-80:.:8:...___....cJ:.,_,4.::.cO:.:O __ .:;c19:-'.,0.:.C7-=5----==--=--=-=-=-----=8.!..:,0C::0.::..0 _ 

T,OESS son.s 
'l'anw ,; ill lo:1 111 ____ _______ _ 2,002 6,000 75,753 8,000 
'l 'm1 1:1 ;, ill lo.1 1n t~ l1:1l low 

plim,l' ) ____________________ 1,56:2 ,J,000 44, l~ :3 S,O IHI 
(' li 11to11 ~i lt 10:11 11 ____________ l ,791 2,020 ~ ,437 5,0UO 
( 'li11to11 fi11<' "n11dy 10;1111 ____ _ 834. 440 9,810 8,000 
< ; I'll ntl y i, i It [on 111 ______ --_-_-_--_. __ l~,8_84_-'---_7~,5_2_0--'-_0_8~,1_00_-'---_ ____ 8,000 

'1'1':RIIACE SOILS 
\\' ,1ukrf'ha ~i l t lo:i 111_________ 1,88-1 5,680 65,400 8,000 
Hrem<'l' f'i lt 101111 1._____ ______ 1,966 2.000 86,110 i<,000 
H11d,1H'l" ~a11 <i y lou 111 ______ ___ 1,42G 1.4,JO 2'1,525 8,000 
O'Kl' ill lou111 ---------------- l ,96(i 5.000 ,59,950 8,000 
()'~ ei ll sand y 1011111 ___ _______ , 1,670 1,840 27.250 ,OOU 
Clutritou ~ill lo11m __________ 996 2.280 25,070 8,UOO 
Hren .er ;.: ilt" t"l,1y lo11n1 _______ : l.884. s:soo 130,800 8.000 

--- ----'------'----"-----'---------
:-:\ \' A J\ IP AND BO'I"J'OMLAND sons 

\Va bn~ li ~ilt loa111 ____ __ _____ _ 2,316 8,0'10 95,920 
W,1)rn ,: h lonrn _______________ 3,286 12,640 137,885 
~n rp y ;.; ;111tl ________________ _ 6 LS 240 5,450 
11·ab:ish si lty <·lny Loam ______ 6,168 9,720 ll 3.360 
Cass i, ancly loam ___ ___ _____ 1,332 1,820 20,982 

8,000 
:1000 
3,000 
fi.000 
2,000 

• 
I 
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TABLE VI. P L Ai\ T FOOD 1N BENTON• COUN TY, IOWA , SOlLS 
P ound s pe r a e; rc o[ 6 million pounds of s ubso il (20"-40") 

rn 

Soil I 
No. 

coi l ty pe I 'l'otal I I phos- '.1.'o t al 
phorus uitrogeu 

'l'otnl I ' l'obd I l,i111cs tonc 
organi c inorgnuic rcquirc-
(•11rbo 11 en rhon rn e11 t 

8:J I Ca rrington silt lon n 1 ____ ___ _ 
3 Carri ng ton sanely loan1. ___ _ _ 

2,2:20 2.520 
1,454 2;sso 

Canillgton lonrn ____ __ _____ _ 1,657 2,,JOO 
81 l'l )·clc si l t loam ___________ __ _ 1,81 2,280 
3:2 J,i ud lcy silt loam ____ ___ ___ _ _ 1,980 1,440 

1 IU Cnrri11gton sand __ __ _______ _ 1,333 480 
I :I(; l.i ncll cy fin e sanel y lm1111. ___ _ 1,4.14. 1.080 

-I Carrington fin e saJJd~· Jon 111. 1,171 3.000 
LOE8S SOILS 

12\J '.L'ania s ilt loam ________ __ __ __ 2,638 ,J,8-10 
1,n 'J.'nn1a silt lortlll (f: IHI IJ O\\" 

plrn ,;c) ---- ---------------- 1,899 2.S80 
SU Cl inton i-; ilt lo,1111 __ __ __ ___ ___ 2,968 2, 100 

) 'l•) ,.._ Cliuton fine ,- and y Joa11 1. __ __ 2,019 1,920 
(i[ (, rnncly f' i It Joa 1n ____ ________ 1,9S0 4.000 

'l' lm.R.ACR SOll.S 
r \\' m1kcf: lin >' ilt I 011 n 1. ___ ____ _ 2.463 

I 
4.560 

s~ Bremer ,, , It lo11 11 1. _______ ____ :2 .1 39 5.l(iO 
Iii H111·lrner ,:1111 cly [(J;J JJ ]_ ___ ____ l ,G!l7 s,10 

Il l~ O'Neil l lomn ---------------- 1.857 2,5:20 
1 :2 ti ()"1'\ cill ~nncly Joa 11 1. _________ 1,57,i 1,080 
103 Chariton ~· i It J0,1 IJJ ___ _______ l ,!l80 :1.000 

1:1 l{n•11 1(1 1· ,:i It)' t·l;i~, Joa I IL _____ 1.77G ::.:mo 

39,648 
33,517 
29,4.:10 
37.605 
16,350 
9,810 

]8,802 
21 .255 

59,132 

34,:135 
2:2, 90 
17.985 
tJ4, l tl5 

52,320 
(i7,035 
21.2,j,j 
3:i. 152 
14,715 
32.700 
(i7. ~5:2 ---

S \\' Ai\1-P AND HO'JVJ'OMLA NI) ~01 1,R 
:2 (i \\labmd1 f' i It _Joa 11 1. ______ __ __ 1,575 3,!lUO f\8,200 
-I!) \V,1hns li lo:111 1 --------------- 4.200 !l,720 150.4 20 

l(iO ~.1r p~• s11 ncl ------------------ GOG (i.:j,JO 
I,~ \\'alrn"h "ilty (• 1;:y 1011111 _____ 7.2:!:J fl.GOO J3!l.7H2 
l!l ('11 ,;s f:,llld y Ina 111 ________ _ ___ 1.352 (j(l(l 1:tS!l7 

GREENHOUSE EXPERIMENTS 

------

- --- - -
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'J'wo gr eenhouse rx p crirn r n tf-i \Y C l 'C c·an-iec1 out- on soi l types from J: cntn n 
County with t he icl ea of cl ct rminin g sorne1l1 i11 g 1· rl);1H"din g 1.hr fo rlili zl' r n cc<l :-; 
of these soils. These cxp cri.m cnt s wer e carri ed out on the· Carrin gton silt loam 
and the 1'ama s ilt loam, the two most ex tens ive soi l typ es i11 the co n111 y. ln 
ndclition , gr eenhou se cxpc 1irn cnts on th e 'l'arna s ilt lonm frorn 13l ack H awk 
County, the Carring ton si lt lomn from Black Jlawk County ::m (l from JJirrn 
Co nnLy, the Clyd e silt loa m from Tjinn County a nd the Clin to 11 s il t loam from 
Tjinn County are inclnclccl , inasrn1trh as t hese soils :ire th e snmc as those oc
curring in B enton Coun ty and tbc r esults nrny he (•Ons icl cred to indi cate, ther e
fore, what may be exp ected from the same fer ti lizer applicat ions on the so il s 
of B enton County. 

These greenhouse tests haYc all been carried 011t i1 Ccorclin g to the same p lan 
and the treatments u sed ar e the same as th ose cmpl oycc1 in the field exp eri
ments. Manure is added at t h e rate of 8 tons I er acre, lim e in suffi cient 
amounts to neutralize the acicli 1" y of the soi l, rork ph os phate at the raic of 
2,000 pounds p er acre, ac icl phosph ate nt t l1c n 1tr of '.200 ponnr1 s per acre and a 
complete commer cial fe rtili zer, a s tam1arc1 2- -2 brand , at i.hc rate of 300 
pounds per acre. ·wheat and cloYer w er e grown in all the pots, the cloYer 
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TABL E Vll. GHl..: E N II OUS I~ EXPJ!:R L\H i;NT, C:A IUl l NGTON S LLT LOAM, Bl1J~TON 
CO UN TY 

Pot 
:'\o. 

1 
·) 

\\' r ight o-1' 
wh ea t Weight of 

' l' r(•:J ll!IC 'll l 
grn in clo1·cr 

in g ram s in grnms 
---~ ---- - - ----( 'li<'r k _____ _______ __ _____ ________ _________________________ _ 

\I ;) llll l't ' ------------------------------------------------- --
"\J au u l't ' - Ii Ill <' ___ ___ ___________________________________ __ _ 
.'1 nuu rr + Ii 11 I<' + rol'k pl10~pln1 t1• __ _________ __ __ _______ ___ _ _ 
:Harn I re + J inw+ :1rid 1>hosp lrn t1• _____ ___ __ __________ ___ ___ _ 
\I ;1 lllll'(' + [ i llli'+ t·ompJ!'tr ('Olll 111!'1'(' i HI fr r t i I iz(•l'_ ___ _____ _ _ 

8. 7 
9.3 

10.8 
11 2 
11.0 
11.7 

208 
21.4 
23.7 
25.7 
27.5 
2B.4 

bri ng· scer1r(1 ah ou1 on(' m o nt h ,if'l 1· 1· j·!J r 11· h e;1I 11·as u p. Tn sm11 c of t he 1r,;t ,; 
0111.1· t he ,Yh l'at yje lcls m·c g i H• n 11·hil r in o1'hrr,; OJ1 l.1· t h e d OH'r y ield,; 11·c'l'c 
srcn1·cd . 

RES ULTS ON CARR ING T ON S ILT LOAM 
'l' hr r esult s src·nrr d in t hr gTc'r nh o11 s<' r:q w rjm c' nf on I lw ( 'c1rri1 1gton silt· 

lonm f'l'Om lk nfon ( '01mt:'· 111 ·1• g i1·c·11 in la hle \'II . 1h r a 1·1•rnge :' ' it· lcls of l lw 
,·1· ops 011 I IH' d 11 pli1· ;1tc• pols ol' c•a c·l1 t r C' nf nH' lli ht• i1 1g ~d1 011· 11. Th e ,1p p li <: ;11io 11 
of mc11111rr i11 c·1 ·casc•<l t he :'· i1·ld of 11·li <'iit all(l ;i l,-:o s lHm1•d 11 lw nr ril'ia l cffr•c; f on 
1l1r <:l m·r r . '!' li e 11s1· of li111 <' ll' il h I li r 1m11111rr inn t' as<· d hol Ii c rops t o a 1·r r :'· 
,1pp rcc·i;1hl <' c•xt<•11t. Hol'k pl10sp lrn fr 11·illi t lH' 111;1111 11· t• ;i nd li mC' µ-;11·r• i'I 1' 11rl hc r 
im rcasc in l hc .,·ir ids nf 1hr crnps, l he i11 1·n•;-1:-; r be ing q11i tc cl<•11nilc in t hr ensr. 
of tlw elovc r. , Villi n(•irl p hos p li ,ile. 1·e 1·:'· n111c-li i lH' s11 rn r innrnsc 1rn ., :-;<'l' ll l'Cd 
in t hr case of' (lie 11·he11 t , lJ1 1t fh (' c: loHr ,rns in<•J'<' ;i -;r< l to a large r rx l C' n1. 8i m
i lm·ly, 11·ith 1h r ro mpl ('1r r·om nwl't·i,il !'nli l izr r, I li t· i1w r<·,1sc• 11·;1 s vr1·y rn uc· l1 Ill e 
s;imr 011 1h r \\·hc;i1 as in th<' c·asr of' !i i(' r o<: k p li os p li nt c, hut 11·i t li 1h C' (' ]01·c 1· 
1h e rc wHs n l11rg·(•r gai n in .1·ir ld . 

'['his rxpP r irn cn1' i1Hli eat<>s t hr rn l11(' o l' l lw ;ipp li c·;-if ion of' 1win 111 ·e 1·0 i h[s so il. 
11 shows t]rn1 lim r sl1011 ld lw ,1ppl ir d fo 1· 1li <' hrs f g rOll'l h. 11 01 onl,1· of' l lw l rg1 1m r 
l'rop , lrn t a lso hcc-ansr of 1bc hr 11c•A c i,ll <'f'fl'l'L 0 11 1hr ,;111 ,1 11 g ra in <:rops. 'l' li1· 
;q1pfo•i1lioll of H phm;plrnf·p Fe rti lizr r wou lcl srr m to be 1'(' r.1· clrs irnhlr, ns crn p 
:' ' iclcl s were in r r pasc( l in b oth cnsr•s. "r he ac icl ph os plrnf·e :-;eernc<l In he n Iii I It• 

·, 

Fig. 3. Clover on Car r ington sill loam , Benton Co unty, 
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F'i g . 4. W heal a nd (· love r on Canin "ton s il l loa m, Ben to n Coun ty. 

prr fcralJ[c, in !li e• cnse o f' e lol'<-r IJ11I· 1h• <l il'f'1 ·n•111• (• mis 1101 lrn·g<·. Th e c·o11 1pl\• lt• 
1· 0111 111e1·(; i11 l [nl ili ze r g;11·1· ;i s lig hl l,1· l<1 rgt·1· d'i' l' <·I l li ,111 I ll e p li o•q1k1l<·s in l lw 
t·as<• ol' (; io1·(· r b 11 I 1111d alio 11 1 111<· s;11 11l' i11 f·l11 (' lH·e 011 I ht• w l11•; il 1· 1·o p. 

Il. E: SLI LT S o:,.,r TAMA S 11 / L' l,OAM 

'l'h e r esults scc: u1·ct'I 011 1li l' ' l'anrn s ilt lo;i 111 f' rom l~r•n1on ('01111ty ,11 ·c• g i\·e11 
in table vnr. 'l' li e 1Je 11 cfi('. in l t•ff ('t ·t of' I li e appl i<:ii l inn o\' lll,llll ll' t• jo 1 his so il is 
imli <:a lecl by a ,; lig ht i11 c· 1·(•11s t· in l li l' .1· i1 ·ld of' 1\' li eiil all(l ;i Y1• 1·.1· di s ti11 c;t i11c:1 ·l' ilS<' 
in fh l' y i, •lcl ol' c loYe r . 'l1 li 1· ,1dd i( io11 of li11 1<• w il li f ill' 111.11111 ,·t: i1H· 1·(1i1S(•(l ! li t• 
11·.h (•11t yil' ld s li g· III I,\· b 11 I IJ 1·011glil· ,il Hl111· ;i 
pl1 uspk 1te w it Ii l ht~ 11 1;1 1111l' l' :ind li11 1r• g ,11·1· 
a lso a cl vfin ile ine1·c,1sc• in 1l1 c C' IOl'<'r l' l'OiJ. 

\'(• 1·.1- b1rg t· i11('J' (' i!;.;<• o[ c: 101·(• 1·. Ho<· k 
ill! i11(•1·1•c1,;1 • in I lw 1r li l';if ;1nrl ,; ho1rl'tl 
' l'h t· ;l(•i cl p ho,,p l111h • wil h I ii <' 111 ;1 11 ur,· 

;i nd l i111 e ga1·,, ;il rn1 1t 1 li e s11n 1(• j11t·1 ·1•;1 s<· ils I Ii (' 1'0t·k p hosp lrnl l' in hol h t•;J,;t•s. 
'l'h e t: Ol np lei e (:()l!llll l' reial fr r1 ili Z('I' li :1tl nho1 11 ti lt' !-i/1 11 1(' C'ffrl·f 011 1r li e,if ;] ,; cl irl 

t he p li osp lrnt es. Th <' yiC'ltl i11 th e (•;1s(• of tl1 c· c: lo\'l' I' 11·;1s n ot sl'eu red . 
'l'hese data irnli t:ate t he Y: i'lu e of 11 p11l i<·iltions ol: rnilnurc. ,mrl l i11H· to flll' 

'l'a ma s ilt loam. 'l'b (' ll ~l' of rn;murc on 1'11 i,; so il is st rnngly n•eom me11dr·d lH' -

TABLE vur. GREENHOU SE EXPl~RlMENT, T AMA S fLT LOAM, nl~N TO N COUN T Y 

Pot 
No. 

· - --- -----
'l' rrutrncnt 

] Cl IC(·k - ----------- ---- --- - - - - - - --- --- - - - - - -- - ----- - - ------ -
2 l\ l ;i u nre ______ __ ____ __ _____ ----- __ --- _ --- -- - -- --------- --- -
3 l\ [:l !Ill !'(•+ 1 i 11I C ---------------------------- - ----------------
4 l\ln nu re+ Ii me+ l'O <' k plw~pli :i tt· --------------------- ------
5 l\ lniiurc+ Ii 1l 1c+ :1 l ' id ]JhO~])liit lt• ------------------- --------

\\'('i ght otl 
wh c11t \Vp ight o[ 
grni11 clo1·r r 

ill g n nll .--i ill gTllll l.' 

1,1. 12.1 
15 0 15.5 
, .,.'l 2-Lf 
IG.O 2(' :, 
IG.o '25.S 
J fi . I fi Mnm1r c+ lirnc+ <·o 111pl d <• t·o 11 111 11·r1 ·in l fr rli _li_z,_·1_·-_-_-_--_-_-_-_-_--_________ _ 
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F ig. 5. lo rnr on Tama silt loam , B en ton Coun ty . 

<·a11sc of lli c hcncfi eial rf'l'ed on the growth of gen ral fa rm crops. Lim e wi ll 
he padi c11larly Yalu alil c 011 ihc lcg11me jn the r ota Li on , as j · indicated by th e 
,·cry h<'u r fi cial r f'f'c<:t on t li e clon:r 0 ·1·0,,·11 jn these po ts. 'l'hc applicatio 11 of a 
phosphate l'el'tilizrr is ,·1•1·y cles irnb le, im-rcascs IJc i11 g sc ' urcd on bot h th e crops 
g r own iu thi,; tes1. No C' li oicc can be maclc l.Jrbrcr n Che roek phosphat e and 
a C' id ph osphate l1 owevcl', as the i11neases \\'ere \'Ct'.)' mud1 t lJ e sanH\ ll' it li bc,t h 
111 a!nfrli s. 'l'l1e ro rnpl c!c> c<111111H· 1· l' inl fert ili zer does 11 0! s<·c m to li e 1111., · mor, · 
rl 1•s iralilf' for use' tl1;m 1l1 r ;1<·i<l pliospl1at c or r ock JJhOsphatC'. 

RJDSLTLTS ON TA l\ lA SILT LO AM l<'RO 1 BLACK H AWK COUN'l'Y 

The r esults scc 11rcll on 11i <· 'l'arnn si lL loam from J la ·k H awk co un ty an• gi,·c·n 
in tahlc lX. 'J'J1 c a ppli ·,1!io11 ol' rn ,111 111· , in •r<'.asecl t he y iclcl of \\'h ea t i11 1 his 

I I I \/ 
1'1 I 

\. 

),j \ 
I 

Fig. G. Wh al ancl r lovr r on Tam a s il t loam, B nton ounty. 

BENT ON CO UNT Y ·0 1 r,s 

TABLE IX. GRJ~ENHOUSl<: EXPERll\Hi;NT, TA iA S ILT LOAM , BLACK JJ,\ \\'K 
COUNTY 

Pot 
Ko. 

I 
2 
;l 
.J 
5 
Ii 

' l' rr ;it11w11l 

Check ____ ________ ___ _____ ____ ______ _ ____ _ 
::'lfanurc __ ____ ___ _____ - ------- -------
~J nnmc+ Jim c ________ __ _____________ ------ -- ---- -
::'llanure+ lim c+ roc·k pli o~plia tc ______ __ _ __ ____ _ _ ___ _ 
_\far rnr c+ lirnc+ acid ph o~ plrn tt' ______ ___ ____ __________ _ 
:u n nurc + l imc+ <·om pld(' eornm('n· i a I f C'rt i I iz(•r_ __________ _ 

\\'eig ht. of 
1\'il CH t 
gTnin 

i11 g l'Hlll :', 

12.00 
12.65 
12.86 
14.Q'.~ 
12.72 
J:Hi7 

W <'ight or 
clo 1·cr 

i 11 g rnrn s 

, .0 
:1 1.() 
51.5 
57.0 
fi-15 
,5!1.5 

l<•st ,111<1 hro11g-h L ab o111 ;1 l;1rgc ill Pl'C',1se i11 th e <·lo,·c• r . J1illlr 11·i1l1 111 t· 
manure sliowccl li tt le <'ffc ·t 011 the wheat hut hrnu g-11[ ahm! L a h1rge gai 11 ill the · 
l'asc of lite clovc1·. '.l'hc r ock p hos ph at e with tltc 11w11u1·e aj](l lim e i11 e 1·<•a!:i<' cl 
the v iclcl of- \Y lwat· omi ck rahly an l r,,howcd mi .in crcnsc in 1.hc case of clovc1· . 
.i\l'j<.l ph ospha[ (' sltowC'cl no effe ct 011 the wl1 cat but llil cl a 111·ononn ·ed r ffr<:L 
011 the Joycr. 'l'h c complete commercial fertili ze r· iner f' ascd th e ,1·hcc1t ~-ir lrls 
and 1.hc clover yield. showing slightly less ffect than the r ock phos pl1 a tc 011 
the wh c,it m1cl a somc\\·lrn 1 smaller effect 1 ban th e a<.:icl ph osplu1tc on th e> <·loYC' l' . 

'l'he r esults indicate the Yalu e of applicn ti on o f' manmc, to this ,:o il anrl 
they show that the use of lime rnny be very desirable for im rcnsing the gr owtl1 
of the legume cr op. Rock phospha1 e ot· ncicl phos11hatc will pro Yc Yaluahl c on 
the type, omctimes the acid pho phate showing up in a lnrgcr ,my wh ilr ill 
other ca_-es th e r ock ph ospha te giYCS hcttrr rrsults . 'l'J1 e cornplr te comm crci;il 
f'crtili zer docs not seem 1' o he as rlcs irablc' for 11 sr as th e pho1-J plrn! cs. 

RESULTS ON CAR R I ' GTON S fLT LOA~1 F'IW~1 11L.\ (' K H AWK COUNTY 

'l'hc r esults secured on th C'an inr.don .· ilt loa m fr om Black lia \\'k Uo unt y 
:11't' g iv n in tabl e ..1. r . The hcndkia l cffceL of manul'C i1; , ·c1·y cl cfin i td y shown 
in thjfl test, the ~-irlrl of whrat br in g wry largel y incTcasccl and the ,,·il'lcl of 
elover be in g almost fou r tirn es as large 011 thr mannl' treat cl pot. Tiimc willi 
tl1c manure had 11 0 efl'cct 011 t l1 c wl1 cat hut IJl'o11 ght nbout a tlefini tc in et· P:1sc i11 
the yield of clover. Roc·k phosplrn tc with mnnu1·e m1cl lim e showed littl r C'ffr<·I 
on either of the crops. 1\ irl phosphat e, ho,rev(' 1· , in crcnsccl th e yi eld of wl1 eat 
and sl1 owecl a very cld init c incr ease on tl1 clover. 'J'hc co1nplctc com 111 en i,d 
fertilizer showed ln rge r eff eds on both cr ops than d icl the phosphates, ha vino· 
a parti cul arl y lar ge effect on clover. 

'I'he r e.·ults cli scussc l earlier on the CarringLou sill loam from Ben ton ( 'ou11t~· 

T ABLli: X. GREE:\'HO SE EXPER! ME:--:T, C'ARR!l\GTON SlLT LOAM, BLACK 
HAWK COUNTY 

Pot 
No. 'l'reatmrnt 

1 Ch erk ----------- - --- - -- -- - - -- -- - --- - - ---------------------
2 l\'fn nure --- - - ----- -- - - --- - - --- ------ ----------- - -----
3 Mn nnrc+ l ime ---- ---- -- - - -- - - -- -----------------------
4 l\fanur c+ limc+ ro<'k ph o,·pltatc ___ _________ -------------
5 J\ [:rnurc+ l i me+ a cicl pho~ plrntc __________ __ ------ -- - - -
fi Manurc+ limc+ complrtr commercia l forti l izc r ____ ______ _ 

Weight of 
wheat I Weight of 
grai □ clo1·er 

in grams in gram s 

12.53 
14.76 
14.67 
13.93 
J.5.22 
16.75 

4.5 
]5.5 
22.!i 
21.0 
2 .5 
36.5 
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TA 11L l7; X I. GHEE N!I OUSl<J EX P ER lMEN T , C'AR RI NC: T ON S lf / 1' LOAM, L INN 
COUN T Y 

\Vcig lt t oJ 
whent W,• ig il l of 
gr ain c·ltJ\' CI' 

'l'r ,• ;i l 111t•11 l i11 gra ms i1 1 g rnm s 

t 'III ,, . I; - ----- - - - - - - - -- --- - -- - --- - - - - - --- - - - - -- - - - - - -- ----- -- ] 6.74 10.5 
•) \I ;i I Ii J )'( ' ___ ____ _ __ ____ __________ _ _ ___ _ ____ ______ _ _____ __ _ _ _ 18.29 J6.0 
" :\ I 1111 11 r<' + l i 1111• ------ ------------- ---- ---------------------- 2:2 .00 28.0 
~ :\ l:1 11 ur,•+ Ii111 ,•+ n wk pl1o"pl11d l' -- -- ---- -- ------------ ----·· 22.50 '.12.0 
., \I fl 1111 r,• + Ii mr+ u1· id pho >" pl 1:1 h• ____ __ __ ______ _____ __ _____ _ 23.5:1 34.G 
1; :\ l.11 rnn•+ li1111• + 1·0111p ld P r·o 111 111Pn·i;i l fnli liz1 •r __ 21.13 :i:3.0 

ctre ro nfi r mrcl h,1· tlwsr 1·p,;1 1](,, on ( li e sn11 w t.1·pc• f' rorn l: l;1c: k I [ ;11\'I.;: C' o11 11t.1·. '1'111' 
Ya] llr of mrrn11n• on ( !t is soi l is shmrn 11 rn l tlt r li r 1wfi l' i;1l. pffccts o l' 11pplic·nli ons 
oC l inw ;ue cl d in il r l.1· ill rl it'11 t,· cl . ' l.' lw 11s,· n f ;1 p lt osp lt nl,· fr r l il ize r is ;;.;how n t o 
lJl' 1·cr y d1-•sirnill r 011 i li P l,l' ll\', .\ (' id plt os plt c1 fc• s,·r·n1 (• d fo he p l'(•f rn1 hlc to ro,, k 
plt o;;.; plrn fl' i11 f li is p;1r f in il ,11 · i('s f. !)rfi 11i (C' <•0 1H·l11 s inn s m; fo f lt r it· i· cla t i,·e 
\',1l 11c sho11ltl n of he• 1li-ml'n. ho11·,·1-c 1·, 11 nfil fesis nr,• c-n r r ir (I Oil i!l(li1·icl 11 ;tl f11 r rn s. 
'l'l! c co111 plctc ro rn mr r,· i,1 ! r't•l'i il izr• 1· sh01l'c•cl 11p 1·1 •1·.v m• ll in flti s r., pr r im r nf. 
l~11 t, in gen era l, n<· id p lt os pl1,if r g il'('S q11i fc 11s g-ood fi nd r· 1·cn more pro fitilb lr. 
n·111 1·ns flrn n ,·om pl c>t 1· c· o111 111 r·1 ·r·i,il rerf i I ize rs. 

RESULTS ON (' HR l;\;(lTON S ILT L OAM l<'ROM Ll NN COUN TY 

The n·sult-s src111·cd on fhc> ('n rrin µ- fon sil f loam l'ro111 !Jilli\ Co 1m t,v ,11 ·c g i1·r 11 
in fHhl c X f. H ern ,1gH i11 ( li e l c1 rgc IH· ncfic: i,il effee fs of rn ,111 11r l' a r<' in cl ical c>rl 
011 t h is so il. Th e y iehls of , r! l('al m1 cl e lOl'C' I' both showed n •ry lm gc gHin s from 
fltc E1p[) lica li on . J1im c w ifh t li e rn nn 11 n • irn·rrnserl 1 li e :v idds oJ' whrat and 
hro11gl1 t ahon t a ver y lnrgr. r f'fcct on th e C'l o1•p1· . T lt e rock phospl1 11 fe with f li e 
manure and .l im e hall ft sl igh f d'fcc:t 011 fl 1c wli ,•;11, h11t gayc a ga in in th e CE1SC 
of t h c- low r. Ac icl p l1 osplrni r sli o11·<, d ;1 grca fr r pff('ct th ,m f lt c rock ph os pl1;J( c• 
on both of th e crops gr o11·11. T IH· compldP r·on111 H' rcial fc rfi li ze r l1 a,l HlJ0 11r 
i lt c same effect 11s 1hc p li os ph a.tc•s in f he case> of hot h crops. 

Jlp1·e ngnin the aclcl i!ion ol' m,rn1 1rr. linw a ncl ,1 ph os plt a fc fc et ili zcr 01 1 the 
l;;1ni11 g- ton s ilt ]om1t is ,1 p p11 1· pn fl.v 1·e t·.1· hc 11 1·fi vifl l. \\' lt r f lt cr r o<· k ph os pllilh' or 
nc icl. p hoc:plrnf c slt o11 kl he r rnp lo.1·c•d e,111 on ly he rl c> (c l'll1i 11ccl hy sp ee i,11 ft'sts. 
It woul cl n ot sec> m tlrnf 11 (•n11 1plC' tc l'O lll llH' rc·i ,11 f l' r f ilizr r is ns <l rs ir;1 hil' fo r 11s<· 

:=i .-; ncicl ph os11lrn tc. 'J.'li c Ycli uc of manure arnl lime on tl1i s typo .i ::, w ry clcfiuit el_v 
shown . 

RESULTS ON CLYD E S ILT LOA:!\1 FROM L INN COUN T Y 

'l'l1c r rs nlts sccur ccl on th e Clyclc silt lonm from l1i nn Co unty arc g11·e n ill 

TABLE X II. GREENHOUSE EXPERI ME;-,J T , CL YDb S ILT LOA.I[, L INN COUNTY 

W e1ght of 

Pot 
Ko. 'J'rcn tmrnt 

wh eat W eight of 
g rain C]O\'CJ' 

in gram s in g ra m;; 
---- ---- -1-----

1 Cil etk -------------- - --------- -- -------------- ---- --------2 i\ f ' I lllll'r _ _ ________ __ __ _ _ __ _ __ _________ _ ______ __ __ _ _ __ _____ _ 

:; 7' r ri n Ll re+ l i1nr __ ___ ______ ___ __ ___ ___ _ - -- --- - - - -- -·--- - - -- ·· -~ 
4 .'\ l;1n1ll'c+ li 111c+ ror-k pho~nil;rt p ____ __________ __ ____ ____ __ _ 
" 2\ ln 11 lll'<• + l irnr+ 11<'id plio~plrn l (' __ ___ ___ __ ______ __ -· ___ ___ _ 
r; :\ In 111 , rr+ I i111 c+ ro111 pl rt<· 1·011 111 11• n·i:: I J't'l' l i I izc•r_ _________ _ 

13.94 
15.73 

] 5.82 
rn .oo 
l G.40 

39.0 
62 .0 

n8.o 
71.0 
G!J.O 
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T .\ Bl , I•; X III. G RE J7;N Jf 0 l lS[ij EXP17; ll l !Vf l7;N T , CLT~ T ON S ILT LOAM. L lN:--r COUN'r Y 

Po l 
\'o. 'l' r,• :1t 11 1,·ut 

I ( · I H' I' k __ __ ___________ ___ ______ __ __ __ __ __ __ __ __________ __ ______ ___ - - - - -
:2 :'Ir" ,111 n• _ - ··- _______ ___ _________ --- - -- -- - - -- - - - ------- - -- - -- - - -- - - ---- - -
. , :\ I ;1111 1 ri• + Ii 111,· ____ __ ______ ____ __ ______ __ ___ ---------------------- --- --

:\ I ;t Jill J'l• -t- 1 i 1111• + rrn·I, plw~pil:1 h • ------------------------ --------------
.. ) -' Iii 11 u ri •+ Ii 11w+ :1,· id pil o"pil:i t r __ __ __ ___________ ____ _____ __ __ _______ _ _ 
Ii .\J ;1 lllll'l' + Ii 111,• + <·0111p lf'! ,, 1·0111 rn Pn· i il l frr t i I iz,,r_ _____ ____ ___ ____ ____ _ _ 

Weigh t or 

I 
·w11 c,1t 
gm ill 

i JJ g r:irn s 

!Hi7 
12.07 
11.2, 
1:J.OH 
12.12 
12.8!) 

f;r hlc XI I . 'J' lw l11 rµ·p IH' llrfi<·i :11 effrd of 1n anu r C' Oil flti ,; so il f,l'] ll' is incli,•;i l (•tl 
!1_1· flw in <:rl'a"r' in fh r. : ·ir• lcl o f' 1\'heaf nml clow 1·. !he d 'frd 011 t hr l'101·e1· hr in g 
p;1r f ic·11! ,1 l'l: · nof ii•rii lJl r. ' l' lt c _1 ·i,· lcls on fltr p ots ,·rL·c ivin p: 111 11 n1 11 ·r 11ml lirn r 
\\·erP Y1' r .1· ;rl mornrn l ii nrl f 11<'.1' ii n' no t g iYPll . '!'Ii i' l'O l'k pli osplrn t r, / 111 (1 rl(' icl 
,, 1i osp lt i1(t· sl10,1·r·d 1·<• 1·y s irn il:,r cffeC' fs 011 1l1 c ll'h r nt ,11Hl c·IOl' <' r , 111 c acirl p hos
ph nl<• liin·ing- sli µ·l1f ly 111 01·<· inf-lt1 C' IJ (•<•. 'l' lt c eompl rh· C'o 111 11wrc·i a l. f' ,·rti l izcr h:,d 
:1'101Lf f it <' sa me <'ff<·,·L ;is f he 11ei1 I ph osplrn fe on bo th r· rops. 

If s,·r· 1ns nppare 11f f lr; if fh is soil t ,1·1w in ,; pi tr of ifs d ;1 rk c·ol o1· a ll <l 11pp ;1n·nfl y 
hig- lt n1·g·,rn ic nrn lfC'I' r-0 111<•11 f i.~ lwnrfit r<l rn af r r ia ll ,v by 11w nppli cnt ioll of 1'11rm 
111 11 11111'<'. '!'li e usr ol' lirn C' w il l ccdnin l _'I· he n ec•(lrd , as fli r soil is nr- id i11 r r;1r> fi on . 
'1'111' Ya l11 c of 11 ph os pl,:lf r f'1, rti liz<T is very clc fi nif r l.v s lt ow n. nc·i cl ph os plt :11 <' 
pr n1·i11g s liglll l.1· s 11 1)(' r io r i11 lhi s pa r fic: 11l a r c•;1sr. l f d ors not srr 11 1 f rom 
llr <' cl:11;i fl1a 1 111c c·o n,plr t r <'O lll l11 <' 1'Cia l fc r Lili :r,(' J' " ·0 11 k l hr as cl <:s in1hl e 
l'or nsc· ns ar·icl plws plrn fc> im1s mu cl1 ns it (l oes 11 ot lll' in p: 11 bo11 L ;rn y h1rg<' r in
<•J'(' il sPs in c- rn p :' iel<h . 

R l~SU L TS ON ('L INT ON S ILT LO AM l<'R OM L I NN COUNTY 

'l' lt r 1·<·s11l fs , ec11rec l 011 l·lrn (' !ini on ~ilt loa m from T,inn Coun 1y :ll' c g 11'C' ll i11 
f:1h le X I 11. Only 1'1 <' .1·ielrl or: wheat was ·ee- n r r cl in th is t es t-. 'l' l1 r hcn r fi c inl 
1·1Trd of' n i:1 11ur1· on fh is so il is w 1·.1· clrfin itcl _v ,;h rnrn li.v t he increased : ·ielcl or 
1•, lt pnf. TJirn e w it h t h<• ma1111 rr lw <l n o fo rth r r hcnr fi C' inl effect . 0 1'clin nri lr, 
!i owcYc 1·, tl1r 11 ,;r o f lin H· 011 tlt is ty pe is ver y <l rs irnh lr mid will h r in g- nhout ve ry 
liil'g"<' i1w r1• ;1sc•s in flw y i<' l<i s of' l l·p· 11 mcs. 'l' lt c g rni n crops 11 1·c n ot Ol'cl in arily 
i• :,; p,•l'IP<l fo sh ow ;11 1 i11 c·rc• n;.;<• r·ro 111 fir e use of li mr. 'J'h c l'O C' k pl10;; pl1n fc nrnl 
,l<· id pl10;;pl1 a t e an d ('O lll plefc• c·omm r r ci,1 ! fri·t i l izcr nll g-;1\'r ga ins in t·]1 p y iel cl of 
1r hcnt, the nc icl pl10splrnf r liin in g- less effort t lli111 Hi e other mn trrinl s. T l1r 
roek pl10s plrnte gayc• 1l1 r best rrs11lt s in this pa r t icnl 11 r test. 'l'h c cli ffe rr necs, 
holl'e1·c 1·, arr n ot Jnr gc e1101.1 glt to be sig-njfi ean t. 

It E1]1pcars that th e Clin ton silt loam will respond in a profitable ,vE1y to 
appl icat ions of mann re. Certa in ly lime should be aclded to this type wh rn it 
is arid in orrlrr to sec nr c t he best gr owth of legumes. In cr eases may also fre
q11 e11il:· he secu red from other crops grown on t li e so il wh en it is limed . 'l'h e 
usr of a phosphate fert ili7.cr would seem to be ver y desirable. ·whether acid 
Jlhosplrnf<' or rock ph osphate ,;lt o11l cl he n sccl can only be detcl'lninccl, however, 
by trs1s on incl iYill11 11l a reas. 'l'h c u se of a complete commerc ial fertil ize r can 
not he r cco mm rnclc<l 1111lr>ss tests nr c cnni rcl ont in c01 nJ 1<ll'i son with E1 r i<l 
p hosphat r. 111Hl cl c·fi 11i l<' vn l11 c from l hr Lrcnf rn cn L is se ·111·cd. 
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FIELD EXPERJMENTS 
There is one fi eld experim ent in Benton County but it has not been under 

way for a sufficiently long peri od of time fo r the r esults to be of significance. 
Fields ar e under way, however , in differ ent co unties on some of th e sam e 

soil types whi ch occur to a large extent in Ben ton County. 'l'he r esults sec ured 
in these fi eld tests will be in clud ed her e, inasmuch as t hey indica te quite 
definit ely the r esults which may be expected from the use of the same fert ili zing 
material s on the soi ls her e. 'l'h c r es ult s of t he experim ents on th e Carrington 
silt loam on the Calamus Field in Clinton County, on the 'l'ama silt loam on 
the Hudson Field in Black H awk Coun ty, on the Ca rrington loam on the ,Jesup 
Field in Black Ifawk County, on the Carrington silt loam on the Low Moor 
Field in Clinton County, on the Clin ton .- il t loam on the Prin ceton F ield in 
Scott County, on the Carrin gton silt loam on the Spri ngville Fi eld in L inn 
County and on the Carrington loam on the Waverly Field in Bremer County 
are all given. The r esults secured serve to indicate in a r ather defini te way 
th e n eeds of the sa me soi ls in Benton Co un ty, and they show the responses 
which may be expected from cer tain fertilizer t r eatments on the same types in 
this county. 

Th ese fi eld experimen ts have all been located on land which is r epresentative 
of the particular soi l type. 'l'h c plots arc 155 feet 7 inches by 28 feet or 
one-tenth of an acre in size. The location of the p lots is fixed permanently hy 
corner stakes. Precautions am taken in the application of the fertilizers and 
in the securing of the yield s to insure th e accuracy of the r esults. 

In each fi eld there is included a test under the livestock system of farmin g, 
using manure as the basic t r eatmen t and under the grain system, using crop 
residues in place of manure. 'l' hc other fer tili zing treatments which are tested, 
in clude r ock pho phate, ac id phosphate, and a complete commercial fe rtilizer. 
L im es tone is applied to th e soils when they are acid , as a basic tr eatment in 
addition to the manure or the res idues. The manure is used at t he r ate of 8 
tons p er acre once in fou r yea rs. 'l'h e cr op r esidues treatmen t in clu de.- the 
Lnrning under of the second cr op of clover , and the plowing under of the co rn 
stalks. Occas ionally the en tire crop of clover is plowed under. In so me cases 
only t he seed of the crop is r emoved and the r emaind er is turned und er . 'l'he 
corn stalks are cu t with a stalk cutter or disc and turn ed under. Limestone is 
applied in suffi cient amounts to n eutrali ze the acidity of the soil. Rock phos
phate is added at the rate of 2,000 pounds p er acr e once in a four-year r otation. 
Beginning in 1925, 1,000 pounds per acre of rock phosphate ar e bein g applied 
every four years. Acid phosphate is applied at the rate of 150 pounds per acr e 
annually and a 2-8-2 complete commercial fe r tilizer is added at the rate of 
300 pounds per acre annually. Since 1922 a 2-12-2 complete commercial fer 
tilizer has been employ ed instead of the 2-8-2, 202 pounds being used, this 
amount supplying the same amount of phosphorus as that added in the 150 
pounds of acid phosphate. 

THE CALAMUS F IELD 

The r esults secured on the Ca rrington silt loam on the Calam us Field in 
Clinton County ar c given in table X IV. 'l'his experim ent was begun in 19H 
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'TABLE XIV. FIELD EXPERIMENT, CA RRINGTO.-,r SILT LOAM, CLINTON COUNTY 
CALAMUS FIELD 

0 z 
'l'rca t men t 

1 Check __ _________ _ _ 
2 Manure ___ _____ __ _ 
3 Lime ____ ___ _____ _ 
4 Check ____ __ ___ ___ _ 
5 Manurc+ limc ___ _ 
6 Manurc+lirn e+ 

rock pho>' phatc __ 
7 Check ____________ _ 
8 Manure+ l irne+ 

ac id phosphate __ 
9 l\fannre+ lime+ 

complete com
m ercia l fert ilizer 

10 Check ____ __ ______ _ 

1. \Vi n le r "·heat. 

15.9 32.9 2 .8 
26.1 46.7 54.2 
18.5 47.6 35.6 
19.5 44.1 35.6 
2-1.0 55.5 55.9 

1.45 1 0.58 
3.04 0.74 
2.44 0.92 
2.09 0.70 
3.39 0.711 

57.5 
65.2 
63.2 
5'1.5 
75.7 

36.0 
43.5 
119.5 
39.6 
.j l.O 

35.9 3 .8 
45.4 47.3 
43.6 42.1 
37.2 3 .1 
51 .8 45.2 

39.2 
50.4 
57.9 
50.1 
60 .2 

1.10 
1.52 
1.5 1 
1.10 
1.8G 

2-!.3 60.8 91.6 4.39 1.22 85.1 52 .5 63.4 61.8 76.2 2.87 
21.2 42.2 37.1 3.07 0.90 58.2 44.4 36.3 38.6 54.4 1.31 

27.5 61.7 77.8 5.lS 2.11 70.4 57 .3 57.5 52.5 72.6 2.79 

31.9 63.3 86.6 4.3'> 1.66 82.2 59.4 66.1 5,J.3 74.4 2.69 
20.6 30.1 32.3 1.47 0.52 47.9 33.3 41.4 29.0 49.4 0.89 

2. Firs t cutt ing, c love r onl y . 
:{. I 'lot :i f-:potte cl with gupher h oles caused lo\V y ield s. 
4. Drough t i11 1\'[ay, thin stan d. 
:i. l.~rosl o n Septem ber 14 , d:unaged ch eck s but n ot ph osph ate p lots. 

53.-1 
57.8 
61.2 
49.5 
59.G 

70.4 
52.0 

60.G 

C8.9 
37.2 

and yield s have been secured on these plots for 12 year s. 'l'he applica tion o[ 
manul'c has p roven to be particularly valu ab le on this soi l. In cr eases in Cl'0J) 
yields have been secured every season and , in some cases, the increases have 
been very large, as for example on the com in 1916, on tl1 e oats in 1917, on 
the clov er in 1918, and on the oats i 11 J 924. 'l'he effect was also very con
siclerable on the firs t cr op of wheat in 1915. 'l'l1 e use of lime alone on thi s soil 
exer ted a benefi cial effect in most sea.-ons, in some cases hav ing a very lar ge 
influ ence on the crop. Lime wi th manure brough t abou t in cr eased yields i11 
rracti cally all cases over those seem ed on the plots t reated with manure alon e. 
'l'he effect of the lim e appeared p artic11l arl y on the corn in 1916 , on the clover 
in 1918, on the corn in 1920, and in 1921, on the oats in 1924 and on the clover 
in 1925. 

Th e rock phosphate supplied with the manul'c and lime brought about in
cr eased crop yields in all seasons. In most cases the incr eases wer e very large. 
'l'he yield of oats in 1917 was enormously incr eased by the application of t he 
rock phosphate . 'l'h e clover in 1918 showed a ton increase from the use of the 
rock phosphate. 'l'h e clover in 19] 9 was also in cr eased to a large extent and 
in many of the other seasons very considerable in cr eases were evid enced on the 
corn and oats, as for example the in crease in the oat crop in 1924. In 1925 
again th er e wa s over a ton in cr ease in th e yi eld of clover and in 19~6 the corn 
was increased 11 bu.-lt cls. Acid phosphate appli ed with th manure and lime 
showed even gr eater benefi cial effects on the cr ops gr own in some seasons while 
in other cases the effec t was not so l arge. Ther e was less influence on th e oats 
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in 1917, on the corn in 19:20, on the oats in Hl22 an d on the corn in 1923. T here 
was less effcc:t like11·ise 0 11 th (' oa ts in l!J:!-~. 011 thr t•lo\'C·r i11 1 U:!.1 a11 (l 011 t il e 
corn in 1926, bnt the di ffer en ces in these lm,t three ca:;es were :n ot \'l!ry lar ge· 
except in the case of the corn iu 1926. Large r effc<:ts wer e cYidrncecl on the 
cloYer in 1ns and in mm, ancl a lso on 111 (' ,d1 eat /l ll Cl (: ()l'Jl in ]!J].) an cl 1!H6. 
Tb e complete commercial f er t ilize r showed slightly large r l'ffects t lrn n 1hc acicl 
phosphate in some cases but brought about sma llrr in crem,l'S in ma1 1y otl1er 
instances. 'l' hc cl iff 'l'em cs ,n! 1·c n ot YCry large in m o,;t cMe:;. 

rrhese r e ults show the Yery large Yalu e of applicat ions of manure on this 
soil type. 'l'ltey indica te further t ha t th e use of lime will he Ycry dcs iralllc 
" ·hen applied " ·i th manure. Th e Yaluc of a ph osph ate f ert ilize r is w r,1· <.:lra rl,1 · 
sl10,Yn, ·in fact ther e ar e most striking in creases in crop yielcl s hath fro m the u se 
of al'. icl phospha te and r ock pl1ospl111i e. 'l'he cornplcste l· orn111 ercia l l' l• 1·1 ili zc r llill 
not seem to li e any rn orc cffrd i\·c in i11 (-r('Hsin g 11H' r·rop ,1· i(' lcl s 111 ;111 cl itl 1111· 
p hosphat cs. 

THJ<J JJUD ON F'lf◄JLD 

'l'hc r csulls sec:urccl OH il1 c 'l'c1111a Nilt loam on til e Itm1so 11 F ie lcl .i n f:l c1l'.k ILmk 
l'oun1-y ar e g iw 11 in t alJlc XV. r11 !1 c Y11h1e of 11innu1·c 0 11 t hi s so il is e1'idc 11 l'('d 
hy tl1 c r esnlts src nrecl on ·!he rn r io11 s (•rop.~ gT011·11 on ll1i s fi eld . l 11(·1· rnsrd )·il'ld :-; 

TABLFJ XV. F IE LD EXPE l11~1f◄J.\1T , TAMA S ILT LOA l\T, Bf,A C'K fT A \\/K ('Oll:\'TY . 

...., 
0 

p:; 
I 
:2 ., 
d 

-1 

5 

6 

7 
s 
~J 

10 

II 

1:2 

I" •J 
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' l'r1•11 l 11 ir 11 t 

Uhl•c·k ___ _____________ ___ _ 
1\li11111 re ____________ __ ___ _ 
Mn1111re+ Ji11 1u __________ _ _ 
,\Ln11ur •+ li11 1r r()(•k plw,.;-

p1!;1 tc ---------- -------
J\ J;111111·L•+ l i 11 1e+ :il'id pl10., -

pl111 te ______ ____ ___ ___ _ _ 
J\'1:11n1 re + I i11H'+ r•o111pldt• 

to11 11 1l(•rt ·ic1 I [t'rti li zt•r __ _ 
UII C(·k --------------------
( 'mp n·.~idtH'>' __ _________ _ 
Crop n •;; id11 e,-+ li111 •-----
Crnp l't'"i<lm;;+ li111 c• + ro<·k 

pl!o"pl!:1 tc· ______ __ ___ __ _ 
Crnp rc;;ifltH• .~+ lime+ neid 

JJilo;;plrn ti· __ ________ ___ _ 
('rop r e;; id11c,;+ li111c+ rom

JJi<'IP r·o111m r rci :i l krti-
1 ize r ______ _____________ _ 

Cheek --------- - ----------

,15.8 
,J9.3 
5-JA 

.,,.Ii I 5o.:2 
5-1.7 (i:2 . • 
5!U li7A 

3li.5 (i l.!J 73.:3 

3S.3 37.i 7:2. -1 
5li.!J o:2.:2 -1-1.U 
.3-J.7 G:2.2 (J.5 .2 
37 !J (iH 71.3 

li:Z.S 58. 1 7-1.!J 

5-i .G 5.3.8 7-1.D 

52.5 57.5 7~.1 
54.5 , 57.0 71.3 

1. J.'o t1 1· Loll s linu.. . I I.ii i llumag·c•c.l c-1, 1·11. 
•1 Y ir-l c.l on l) iul 7 0v icl (•1 it !.,· ;i n t ' ITl) t·. 
·> ('o rn c·ul :111 d put i n s il,1 . 
·1. .'\'ot vcr.v rip e wh r, n cul. 
!i. Dl'y senson . 

::i ,.., ~ 
,-- :~ 

c 
::-. . 
O-<t1 
(.) :... 
,..., CJ 
t:' I Q. 
a: ,..., 

::i 
.o -::-
[/1 -...., . 
,:,:<I" 
c ~ 
"'' CJ r.- 1 0. 
C: ,..., 

44.8 
5:1. 1 
:,!J.(i 

58 .1 

53 .:2 

(i:2:2 
-HA 
LJ9.0 
!i2A 

,i!J .G 

G-1.-1 

7U I 
59.7 

::i 
.c .~ 
q 
:... . 
3-11 

:... 
Cr.'c...i 
-:' I p. 
C. 

5 1.U 
5').(i 
G.3:2 

5!J.li 

·GSA 
5-J.S 
53. 1 
GG .7 

G'3. 7 

G2.S 
50.2 

.JU.: : 
30.(i 
02 .2 

GU.O 
50. li 
4!1.3 
57.7 

G(i. I 

GO .!I 

(il.3 
48 .7 

G. ·1 l ig-11 -,vi1 1 ld :-: 11 11 c r op r0~-;i tl t11· :-:,· ri h; d 11<· 1, , 1, 1\\'t' I' 1~·1·1Hlll ll ;1 11tl 111111 ·1• 111oi:-d 11n •. 

1.4 :J 
l .(i l 
2.u·: 

2.:2,j 

:2 09 
l .~-1 
J.6! ) 
:2.27 

2.32 

2.31i 

:.:; 
c :_ 

~ ~ 
- :., 
':' I::::,. 
C: 

O.KK 
I.Ii i 
1. :2 1 

l.( i I 

I.I i i 
1.:2 1 
J. :U 
l.(i(i 

i.7(1 

1.7!1 
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11· 'l'C sen1rcd i11 C\·1• ry fiL•a:; 011 from th e use of mannre, and , in m,in_v case's, tl1 c 
in <·l'cnsrs \1 ·<·re Y<•n · lar g<•. 'J'l1 e ilpplicati on of lim e ll'it l1 Ili c ma nn re lJ l'011 gl1( 
nho ut inc:rPase:,; in crop r ields in cYery case, tli e legum e crop sho\ring par Licu
Jarl ,r la l'ge bcnents frorn thr ;ipplic·ati on of: t he lime. 

rl'J1 c r oc·k pl1 os phatc " ·ith tli c rnannl'C ::incl lim e in ereascc1 t l1 c y ield s of r r op ;.; 
in most .-ensons, t he dfect l,e ing pnr1 icularl,v eYidenccd on the oa ts in 1919, on 
1- hc co rn in 1020. and 011 t il e oats in 1024. Th e acid pho. pha te with t l1 c mamn·r 
anrl lime sl1 01rccl slight] ~- Jnrge r effec ts than dicl t he r ork phosphate in the rase 
o f' il 1c cl<)\'Cl' nll(l (i1110tl1y crop i11 1CJ2 ,'i and JfJ 26. hu t in th e oih C' r scns011 s th e 
imrcascs IJ 1·oup:M a.bout h,1, ili c J)l1 osphatcs ,Tcr e Yery s imil ar. rrhc compl ete 
co1 m11 r 1·<· i,il fr r1 ili zc r· ha cl a. lnrp:er cffc<-t tlrn n t he il cicl p l1 osph ate in one or hrn 
(• ,1 sr s, 11 otn1i·1r on ib r oa ts in 102:2 arnl the corn in rnn. In ot l1 er sca,~011 . , l1mr
e1·er. 1l1r hcnrAc in l effcds " ·e re les;; pro11 ou11 ccd t han t l1osc hrnn gh t ahonf· l)_\ · th r 
ae icl p hosph nt-r. 

'l' li c e1·011 r cs i<li1 cs shom•c1 lil-1·1c cf'fcd. on Ll1 c _vichls , in cr eases being noted in 
O il <' or· f 11·0 (·as s. f1irn r ,r .i1 Ii the crop n •s i(l11 es i1H-rr<1srd 1hr r·rop y iclcl s in eYr r,\· 
sc' ;i so n s li o11'i11 g largP rcirnH s on t he d owr ,incl tirnoth.\· in 1025 am1 Ul '.Z G. n enc
nl' ia l cf'f<'ds " ·r 1·c alf,o rvi (len<'<' d 011 1he oats a11(l ('0J'11 in ScYct·al Rc nso ns. Roek 
pl1 ospli n1r a pplied with l·li r r rop r esidu e.- an cl l imr lrro11 gh t about i11(•1·c,i sr s i n 
no p .vi<'ld s in sr 1T1·,1I sca.~om:. Tn ,1 :few cnscs no ga in s were n otccl . At·id ph os
pli ai <' 1r itl1 the c·rop 1·rs id 11rs ancl lim r showed vr ry s imilar effects to ih ose 
ln ·o 11 ,c!·hl nho11I h.1· t hr rr)('k pli os plrn( c, ( li e in cr eases hr in g· so111 r \rl1n t more rn·o-
110111 1(•l'<l i11 so m(• Sl'!lsons h11t. 1101. so cl cnnite i n other c-a.·es. 'J'h c ('Omplefc co 111 -
111<•1·c· inl l'c 1· I ili zc• 1· li ad a gTP,il (• r· cfTc ·<·t 1l1 au th e ,1cid 11·1i osph ntc in scvr r:=il e;r srs, 
pa 1·l ic·1il ,1rly on 1hr c·l o\' ri- ;111d ti111oll1 y in 1() 2:i n11d 192G. Tn srvcn tl otl1e1· 
srasons, i he rl' 11·;1 ;; l rss r1f'rr·L r vicl C' nrrcl th an from ili c phospl1 atc. 

'l1 !1 r 'l'mn a s ill lon m ,i pparrn11 .,· wi ll respond i11 a ver y large wny lo ,1pplie,1 . 
li ons of m,111 11rc ;111 (1 li iJ r rnl n11101 1nl s of t l1i s rnal crial sl1 01il c1 he a ppl ircl in oder 
to S<'c: 11rc t il e hrst y ir l(ls of p:rnr ral !'arm crops. Th e 11sc o:f: l ime with manure 
is \·r1·.1· ll cs irnhl e 11s 1'1 1r 1y pc is fl L; i<l in r cncti on and the hrst grnwll1 oE lcgnmes 
11·ill 1101 he src11; ·pd 1111 lil li111 e is app li e<l. Tn e1·cilscs in 1.h c yields ol' ot her fa rm 
(•rops also r e. 111( f rnm Ili c 11sr of lim r. 'l'h c flpplicat ion of a phosplia tc fe rt ili zer 
is \'(' 1-y rl rs irahl c 0 11 1·l1i s soi l. ·w11 ctli cl' a. (•i cl ph o,q1ha tc or r ock phospha te sl1oul cl 
hl' (' lll[ll o.n cl ea nn ot h r clcA 11i te l.\· clr tc nnin cd fro m th is tc:-;L Th e nsc of a com 
Jil l' 1<· cnrnm r reiil'I f' cr1iliz r r c,111 11 01' he 1· (•cornrn e11cl r cl 0 11 t hi s soi l ns it does n ot 
src' 111 to ln-i11 i:; ,1ho 11 1. m1y lm·gp r• inercas rs in crop y ic l<l s than :n·r oecas ion e<1 by-
1h c use of a phosphate. 

THE JESU P FIELD 

'l'l 1c res ult,; SC(•nrr cl on ·lh r Ca1-rington loam on th e J es up ]i'icld From Black 
H awk Count y a 1·c given in ta.h ie XVI. The applicati on of manure t o t his soil 
1wove<1 w 17 n lu able as in c1i ratrcl li.\· the in crease in crop y ield · secured in prac
t ically all seasons on t he plots 1wciY ing manure. rrhe largest beneficial effects 
wer e noted on t he clowr in J!JJ!J , on the corn in 1921, on the corn in ] 022 and 
on the orn :in ] 92 6. rrh c use of lim e wi th t l1 c rn annre in er easccl t he erop y iclcl s 
i.n p1·acti1·al ly a ll . ca. ons , w ry large incr eases bein g noted 011 t he <:lover in 1920, 
,on t ho c0m in 1921 and on the oat :in 1923. 
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TABLJ<J XV I. F'lJ<; LD EX PE R IMENT, CARRIN GTON LOAM, BLACK HAWK COUNTY, 
JES U P FIELD, SERIES 11 
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Check -- --------- --- ------ 71.9 1.17 0.50 
Manure ------------------ 71.6 2.08 o.8.:; 
Manure+ lime ------------ 83.1 1.92 1.20 
Manure+ lime+ rock phos-

phatc ------------- ---- - 81.8 1.86 1.15 
Manurc+ li me+ acid phos-

phate ------------------ 76.1 2.22 1.12 
Manure+ ] irnc+ cornplctc 

co1mncrcial fert il izer_ __ 77.2 2.80 1.25 
Check ---------- ------- --- 60.8 1.38 0.47 
Crop residues ------------ 64.0 1.36 0.52 
Crop res·iducs+ l irne ______ 64.9 1.15 0.42 
Crop rcsiducs+lirne+ rock 

pho,-phR tc __ __ __ _______ _ 63.6 1.53 0.42 
Crop rcsiducs+ limc+ Rcid 

phosphate _____ ___ ______ 62.5 1.53 0.60 
Crop rcsidues+ limc+ ro111-

plcte commcrciRl fc rti-
] i,ze1• --- ----------------- 75.7 1.77 0.70 

Check ----------- --------- 67.8 1.20 0.65 
l. Three an cl onc-h nlf t on s lime nppl ied. 
2. P l ot s 9 a ntl 1 0 in sw n le an d poorl y clrain ccl. 
~- Oflts t hin . dry se,ison . 
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58.7 1 51.4 31.7 0.92 
72.8 65.6 1 29.4 1.06 
77.6 71.1 37.3 1.26 

78.1 73.4 41.8 1.29 

75.5 73.4 45.3 1.65 

78.7 77 .6 1 44.2 1.60 
54.0 53.7 34.0 0.58 
56.5 56.0 38.3 0.88 
46.4 52.0 36.3 1.15 

60.8 60.8 38.7 1.23 

67.6 62.6 38.3 1.62 

72.8 70.2 38.3 1.67 
60.2 55.4 . 34.0 1.18 

4. Pl o t 7 poor cl ue t o poo r ilra inage, p lot J3 h ig h <'lue tn n ld y a r cl l oca ti on . 
!i . Plo ts w er e past u r ed. 
6. C r op r es idu e p lo t s w er e l ef t in pa stu r e and not p lo w ed . 
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cr, C, ...... ,...., 

- - -- 47.2 
-- -- 60.5 
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-- -- 72.5 

- --- 73.3 

---- 65.3 
- -- - 34.1 
-- -- ~- -- -
-- -- - -- -

---- - ---

- --- - ---
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The rock phosph ate with the mannre and lim e showed small incr eases in crop 
yields in sewral seasons but had a, large effect on tl1 e corn in 1926. This wa s 
the only yea r 11·hcn the r ork phosphate brought about a Ycry pron oun ced erop 
in crease. .Ar id ph osph ate wi th manure and lime showed in creases in scYcr;:il 
season · " ·hich wer e ,·c r,v definit e. 'l'hus tl1 e cloYcr in 1919 and 1924 was Ycry 
laro-ely in crrasrcl RS well as th e corn in 1926. In sc ven1l of th e other season s, tl1 c 
acid pl1osphn1·e showed no i:r rr nter cffert th an the rock phosphate. 'l'h e complete 
rommercial fertili zer gR,·r lRr gc r effects t lrnn 1he acid phosphat e in several s,cn
sons, part icul a rly on the cloYer in J019, the clover and tim oth y in 1920 and the 
rorn in J 921 and ] 022. In tl1 e later seasons, however , 1923, 1924 and 1926 ther e 
was less effec t from th e complete fertili zer than was brought about by th e aci d 
phosphate. 

'l'he crop r esidues showed li tt le effect on the y ields, givin g increases only in 
a few cases. Lime with th e r esidu es increased the cr op yields to n small exten t 
in one case. In the r emaining seasons ther e ,ms no evidence of a beneficial 
effect from th e lime. Th e r ock phosph ate with th e crop r esidues and lime in
creased the yields very considerably in several seasons hut in other cases t he 
benefits wer e small. The acid ph osphate wi th the cr op r esidnes and lime showed 
much la rger eff ects than the r ock phosphate in sever al cases, while in other sea-

DENTON COUNTY SOILS :n 

sons the yields wer e very mu ch the same as those brough t about wi th th e r ock 
ph osphate. · Th e complete commer cial fe r ti li zer- had a laro·er effect than tlte 

. . 0 

a cid phosphate in practicaJl y eYery season . Th e differ ences in general w er e 
not very la rge, however . 

Th_ese results a~ a _whole indicate that the Canington loam will r espond very 
d_efimtely to appl1c~tions of manure and liberal amounts of this fer tilizing mate
rial should be applied . The type is acid in r eaction and a r esponse to the use 
of lime \YOuld naturally be e:s:pected. Large incr eases in the legwne crops are 
~hown when li me is employed. Occasionally other cr ops are also very largely 
m cr cased by the use of lim e. Th e addition of a phosphate f ertilizer seems to b e 
of value on this soil, acid phosphate apparently giving somewhat bet ter r esults 
than r ock phosphate at least \\·hen u ·eel \\'i th manure and lime. 

THE LOW MOOR FIELD 

The results secured on the Oarrington silt loam on the Low Moor Field in 
C!int_on ~o~mty _are given in tabl e XVII. 'l'lte benefi cial effect of manure applied 
to this sOJl is ev1denced by the incr eased cr op yields secured in every season. In 
som e cases Yery large incr eases wer e noted as on t!t c clover and timothy in 
1910, on the com in 1922 and on the corn in 19:23. Lime applied with mau ure 
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TABLE XVII. FIELD EXPERIMENT, CARRINGTON SIL'r LOAM, CLlN'l'ON 
COUN T~Y, LOW MOOR FIELD 
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' l'reatment a, - "' .. ...., . 

,::: ;,. ;>, - o- o~ 
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~ .§ 8 8~ 8~ 
00 <:.J o"' ,..... <:.J 
,-;:=,. ,-; .µ ::,. c,;, :=,. N::,. 
C, C, C, C, ,-; ,..... ,-; ,..... 

Check 33.0 2.07 1.98 I.OS 
Manure 43.0 2.31 2.13 1.24 
Manure+ lime 44.4 2.46 2.77 1.39 
Manure+ lirnc+ rock phos-

phate 43.0 2.71 2.&! 1.32 
Manure+lime+ acid phos-

phatc 47.2 2.73 2.64 / 1.41 
Manurc+ lime+ complctc--

commercial fertilizer ___ 48.6 2.67 2.81 1.41 
Check 38.7 2.58 2.46 1.12 
Crop residues 40.0 2 . .58 2.2 1.09 ------ ------Crop res idues+ l irne __ __ __ 38.7 2.80 2.47 1.38 
Crop residues+lime+ rock 

phosphate __ ___ ______ ___ -12 .6 2.94 2.94 1.51 
Crop r c~ idues+limc+ acid 

phosphate ___ ______ _____ 48.6 2.95 
2.74 1 1.44 

Crop res idues+ Hme+ com-
pletc commerciRl ferti -lizer ___ ___ ___ _____ ______ 44.4 3.77 2.88 1.45 

Check 42.6 2.52 1 1.39 ---------------- - - ---
1. 'l'hree a ncl on e-h a lf t on s li m e ap plied . 
2. Pl ot 13 l ow, 1·ecei ves w ash from r est of seri s. 
:l . L imed September 20, 4 tons. 
4. H eav ier y ield s on crop r esi du e plot s clu e to topogra phy. 
5. P l ot s 10 to 1 3 da m aged by hogs. 
6. L ow Yields on plo t 7 and 8 coul cl n ot be accounted f or. 
7. L ow yiel d on p l ot 11 could n o t be acco un ted for . 
8. Pastured . 
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d d d ,0 0 
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"'' A ~p. C, C, C, C, ,...., ,..... ,...., ,..... ,..... 

57.41 44.3 32.0 30.8 - - --
G7.7 53.9 32.5 32.6 ----
72.3 59.G 41.6 44.6 - -- -

75.2 68.0 42.9 54.8 --- -

72.7 G8.4 44.5 55.9 - -- -

74.3 66.0 41.1 54.4 --- -&!.O 54 .8 25.3 29.0 - ---63.7 53.2 2'i.6 31.6 - - --63.1 64.9 37.6 37 4 ----
I 

57.4 ,68.2 48.0 43.2 --- -

68.5 1 61.7 48.8 36.3 -- --

51.4 64.3 44 .5 45.3 j 
47.1 57.3 30.7 

- - --
30. 8 
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brou gh t about fnrth er in cr ea:o('S in crop .,·i r ld s in eYrr,,· casr. 'l'h e cloYer aml 
timo t hy crop sl1 0,1·(•<l th e lar gPst b endici11l <•ffr ct !Jut inc·t·eases 1d1id1 , re re 
quite dcfinit r were c1lso srC' nrecl on t-lir oth er crops gi·o11"n on 1li e fi r lcl . 

'l'h e nse of: rock phospha te , vith t he manure an d lim e gaye Yery c: onsidcr able 
in cr ease: in fh e y ields of cr ops in most seasons. In on e or t 11·0 cases, n o incrc nscs 
m: re noted. Acid pltospl1 at e with the manure an d lime lH1cl. larger effed s t\1 ,111 
th l! r ock pl1os plrn te in pra('til· ally all n 1ses. T.li e diffr rem cs, li mrenr , " ·e re 11 111 
,·e r,Y la rge. Th e c·o 111 pl etv ('O mmer c i,11 fe rti li zer g;we YCJ' ,Y mu ch th e sa111 e cfTed 
as t li e ncicl pl1 osplrn tr , heill g s li gl1tl y hcttcr in so me seaso11 s 811 cl liaY ill p; a k ss(•r 

effect in 01'l1 er cases . 
Th e crop r cs i<l11 es showed li Hle dfo('t on th e y ield s of: 1lic va ri o11 s nops g ro,rn. 

J)l'ino·i1w nbout :;li o·ht ill l' t' C8ses in <·c·r tain cases. Lim e, \\'i t lt t he <·rop r c•s id11 es , 
incr: asd~1 1he y iellls to n Yery Jlo t icealJie extent in some s<' ,1.son ·. J<' or ex11 111Jll1· 
tl1 e l' iOYe r a !lll t i111 01·l1~- in l!Jl!J , tli c tirn olli y ill rn~o and ill 1!):Z l , mid t il e ('() I'll 
in l!J::!:3 and 1!)2-:l: 11 crr a ll ,·cry 1nnch in c: rcasccl in grn11t li h~· tl 1r• 11 sc oI th e l ime. 
'.L'he r oc:k ]ll1ospl1 a1e a pp li Pd \\'i t !J t l1 c lim e c1.nd l' rop l'C's icl11 cs h ro ug ilt· al J011 L i n
l'reasecl r rop y ields i 11 .1> n1di l' c1 ll y a ll L·ases. ]11 some in stan(' c,; Y(•r.,· considc·n 1h \(• 
in c1·cascs ~rer c J1 oted. '.L'J 1e a,e; icl phospha te with th e r·rol) r cs i(l11 es a nd l i111 c 
slim rccl large r cffed s tl1an th e r oc:k pliosph ate in RC\'(' ra l <·n s(•,; li 11 L i11 one or t 11·0 
i11 stan c:es, iL had less he1wfi c: ial effevt t lrnn t h <' r ol'k pil osp\1<1\- e. ' l' l1c c·o111p·11•k 
<:o rnrn crc:ial [el' tiJi zer ]1 11<1 nrn l' h til e sa me cffed as t l1 c m·id pl1osplrn tc exce pt in 
1 \)1!) whcn t l1 e ('Ornpl('!(• \'e rhli1/,c1· liron g il L al1 011 1. a \' (! ry 111 11 1·\1 ln rgc 1· i11f-\ii (' 11 1·1• 

on tl1 c clover aml tim otl1y. 
'l'h.eso dati1 in gcneni l s(•n· , to (•onfirrn Lhose senHc<l on 1 li e s,rnw soil t _v pe 011 

th e Calamus Fi eld fro m ('. li 11 t.on Crrnnt,v. 'l'h ey imli c:1il c lil L! n1 l11 e o[ np p lin1 -
1ion s of mai11 1rn on thi s so il. rrhe t ype is acid an d ,ril l r espond readily 1o a ppli 
(' at io11 s of li111 c pa rt ir·1ila1·ly fo r the legum e crops. 'L' he use of a p hospil or11 s 
fe r ti li zer is v ery 11 cc:c,,;sa ry on tl1 is so il in orcl('l' to sel' 11rc til e best Cl'Ol) y ields . 
In t il e cs p('l'i 111 (•1ii s 1·1• port(•d hen' H<·itl phospli<1t c sc•P 111 s so111 (•11·lw t pn·l·n ,1h k 
1> 11 1 rock ph os plw1 e ,1 \so ga,·<J Y<'l' ,Y goo(l rcs lllt s and. i11 so 111tJ <',1s1:s, l1;1d L1 q .( <' r 

c·ffr('j,; [il;in ,1 c: id phos pil nt c. 

THE PH IN GETO N FJELD 

'l ' J11, t· L• ,rn l1 s S<' <.: lll 'L'd 011 till' (' lin hlll s il1 l011m 0 11 t li l' l'r in <' do 11 J<' i<'ld i11 ~('o1 1 
Couii l\· 11 1-c g i,·(• ii in Lil1k X\TIT. '['ii(' l,1rg(' !i C' 11 di t..: i1il <·f'fr l! I 01· 11 w11u1·(• 011 I\J i,.; 
so il. t.): JlC is c,·.icl cn(·C·ll I>_,. t \l(' innL·a se<l (•l' OJl y iC' lcls scc·u1·c·d i11 p1·ac- Li n ill_\' all 
s •asons·. Jn so me ta ses yc• r,v 1.7 .rgc .invr(•lis(• s Wl're .nn1 ml , w\1ik i11 o11H·1· ;,;c11so11 s 
(. \J c influ <' Jl t..: <' ,m s 110 1 as \;ir g"C m; rnig\J1· li<1 1·1· IJL•t·11 r• xpcr• !t-(l. Tli(• 11 sl' of' li1111 • 
wi1 It manure irn·r cnst·d 1 li t• _viclds of t il e l' l.' OJl" g ro11·n in r•,·r·ry Sf'HS'011, t li e l'lon •1· 
c rop showi 11 g 11i c la r;;-c•sl , <' f'fr d , as 11 0111 <1 lw expected. Co 11 sidernl1lt- inl're,1s1•s 
were also Sl\ t·lll'C(l , lJ O\l'('\'(' I', on Lli c l'Ol'n , oats aJld w] 1(' a t (•1· op:-; g ro wn i11 l]1 (' ro1n -

1 ion. 
'J'h c appli (•at ion of i·oek ph ospl1a tc with tl1 e rn annre an cl lim e i11 c1·N1scc1 t he 

cr Ojl ~-i('lcl s in 1n·r1c-t i<·al l:v all (•il ses . 111 some se11 sm1 s ver y lflrge .incl'C'8 SCS : '·er e 

11 otr<l. Tl, c iJ <·i<l p\ 10:-;pila t t• 11·itli tlic 111,rn11re 11ncl linH· sl1 01n•cl 110 laq.!· cr df'ec·h 
limn t\ 11 , l'()('k Jll1osj1'11a1<' i11 rno~t (·as(•s. ln 01w or t.11·n sr•;1 so11s L111· eff r·1·.t. was 1·r 1y 
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TABLE XVllI . FfELD EXPEHTMEN T, GLlN'H)N SILT LOAM, S COTT COUN T Y, 
PRINC ETO N FIELD, SERIES T 
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mw·h large r, ns fo r irn,h11H·(• on 1h c oats in l!):2 -:l: ancl on t he c:lo,·er in 19~6, b nl 
i11 th e ot l1 <'l' srasons tl1<• n·,rnlt s rro111 th e t wo ph o.-phates were Yer y sirni la1·. 'J'li r 
eomrlete <:011111w rL·i11I l'edilizer !ind a sli glitl y ·1arger eff ei·,t tlwn 1he ac: icl 11li o,;
phate in sc vcn il c,1ses llll1 in gC'n rn il I li e clif'f'r rr]l(• r . were ll Ot lar ge enough t o 
lJ c of s ignifit:an c:e. 

'l'li c c: rop rcs irl 11 cs Jrnd Jiltl(• Pf'l'l'e t on th e yiclcl ,-, sccurccl jn the c] if'fc r en t sea
sons, in 1: reas in g til crn sli ghtl.,· i11 so me c·nsPs. ·1 ii in c wit.h ll1e l! rop 1·es idu (•s liroug li t 
11ho11 t ga i11 s i11 l' r op y ields i11 a ll R(• asons, Ll 1c ef'fcc.t bein g pnl'l.ie1il 11 rl y e1"id c· rn·ct'I 
on 1 li e l'i o,·t• r crop. Ot l1 e r c·1·ops g r01rn , liowcycr , s li o11·(•c l .l a l.'gc ef'f' c<:ts in l!C rh1 in 
seasons as , r·or cxarnpll·, Ll1 e corn in 1<)::!0 a17(1 ,1\Je wheat in ]() 2G. 'l'li l' ro ('k plios
plrn te appli ed 11·it\1 t li e crop 1·os idn cs an cl lim e imrcasecl t he y ields of t hl! t'l'OJls 
i11 p rad ica ll y a ll c-ases . Tn one OI.' two ·i11stan ces, very la rge ga in s 11·c l.'C 11 oted a , 
,ms th e case 11·it .il t he c: lo,·er in 1926. 'l'he acid pliospli ale wjlh the crOll r es idues 
and li111 c sli <metl sli g htly lm·gcr c f'l'ec:ts t h8n t he rock phosplia te in seYe rn l ew,<'s, 
bu t in mos t inst1111 L·Cs I.li e c]if'f:er cllC:es 11·e1·e n ot very s ignifi cant. Only 011 tl1 e oat s 
in J!J2+ wn s th ere a ve l.' ,Y d <' filli te s 111wrior effect fr om t li c a(' id phosp hate. Til e 
complete c·omm crcial fc rtili ze 1.· showed bd ter results than tli c ac: id pl1ospliat c 
in sel' eral seasons hn1 , in otlw r cases, 1l1 r· dif'l'ercnccs 11·cre n ot large ciwn g h 1o 
Il e of s ign ifi ean l!e. 



SOIL SURVEY Oli' row A 

Th e Clin lon silt loam will certainly r espond reacli ly to application s of man ure, 
lim e anc1 a phosph a1r frr t ilizcr. A li beral application of immure to this typt' 
is Yer y desirable as th e soil is 1ml" in organic matter and needs to be built up in 
this con stituent. The nse of lime is necessary as the type is acid in reaction, 
if the bes t growth of legumes is to be secured . ·whether rock phosph ate or acid 
phospliai c should be employed can only be determined by special t ests under 
individual so il condit ions. 'l'h e u se of a complete commer cial fert i
lizer on t hi s typ e may b e of Yal 11 c ill some cases . The r es ult s th us far se
nued from tes t:;, howe\·er, baYe indicated that ac· i.d phosphate may be quite as 

clcs irnhl c for use aml CYen mor e profitable. 

TlTE Sl-' ll l~GVILLE FIELD 

'J.'l1 c r esult s scu1recl on th e C:a rring•ton silt loam on the Springville Field 
series 1 in Linn Connty arc g iYcn in tahlc XIX. The benefi cial effect of manure 
on thi s soi l is evidenced by the r csnH.- secured in t his experiment. Considerable 
in cr eases in crop yield s were seem ed from the u se of manure in practically all 
seasons. In some cases th e cr ops \\'Cl'C incr eased to a large exten t, as for example 
the cor n in _1923. 'l'h e appli l" ation of lime along with manure increased the crop 
yielcl s in most cases . In scYcral sensons there were very large benefits from t he 
u.·c of tl1i s nrnterial as for example on the corn in 1920 and t he oats in 1925. 

TJ\HLJ{J X IX . l~ll'JLD EXPEUIME:\'T, CARRINGTO N SILT LOAM, LINN COUNTY, 
SPRINGVJLLE FJELD, SERIES I 

T' lot No. 

.l Cher ie ______ __ _____ ______ _ 
2 l\fanure+ lime ___________ _ 
3 l\ Innure ________ ________ _ _ 
4 l\1rumrc+ lirnc+ rol"k plio~-

pliat.c -- ---- ----------- 
G l\ 'lnmuc+ lirnc+ acid 11ho!"-

G I M~;~~;.~+1i1~~c+ coi1~v1ritri- -
1 COllllTI Cl'!'ial ferti l iZ!'L --

7 Check ________ _________ __ _ 
8 Crop re~idLws ________ ___ _ 
9 Crop rn~idues+ l ime __ ___ _ 

10 rop rc:e;iduc:c;+ l ime+ TOrk 
pho,;plrntc ____ _______ __ _ 

11 Crop r cs idues+ lirnc+ acid 
pho:=:phatc ___ ______ ___ _ _ 

12 rop 1esiduc:::+ limc+corn
pletc cornrnen:ial fcrti -

13 I (']~~~~· --==--=--=-----=-==-

(f/ 

A 
0 
.µ 

:U5 58.(i 
2.4 7 (i.J..8 
2A0 1 63.7 

2.70 60 .8 

2.70 I 67. l 

2.70 I 6-1.5 
1.65 60.0 
2.05 I 62 .5 
2.02 49.4 

2.lG G5 .7 

2.-17 55.4 

2.10 '.13] 
l.80 I ,J5.7 

1. Tlll'c e n nrl o n c -h nl[ t on s lime fnll 1Dl7. 

46.5 
63.3 
51.1 

66.1 

60.8 

61.0 
51.9 
55.0 
59.6 

:;8.5 

58.5 

57.3 
,j l.] 

rn 
A 
0 

+> 

44.8 1.37 l 
36.4 1.47 
46.9 1.35 1 

42 .8 I 2.02 [ 

46.3 2.14 

49 .2 1.99 
36.9 1.35 
42.8 1.40 
38.9 1.56 

43.6 l .98 

4 .4 2.10 

37.8 I 2.04 
36.0 1.51 

40.2 
;jl.2 
55.9 

60 .2 

59.7 

60 .7 
40 .0 
46.2 
44.2 

54.4 

43.5 

44.7 -- - -
36.1 I - -

2. Plots 10 , J l. ] 2 :i nd 1 ~ o n l o-w gT r1u11<.l. poo r slan,l. 
:i. Plot 2, srn,i ll d i l ch . n.hn orrn n l , ·ie lcl . 
4. C lover cl own b n.cll y on ,, a nd G, nncl 1 l a nd 1 2, on ly 85 % cou ld be cut. 
fi . S e::tson dr y. 
G. Fi eld w as r cp lnnle ll nlHl corn clid n(Jt rnnlure . n o result tak e n. 

53.9 1 
72.4 
57.4 

71.6 

68.6 

74.1 
43.6 
47.4 
62.1 

64.S 

62.2 

72.-1 
45.3 

41.6 
49.3 
46.4 

50.4 

47.-1 

47.'J 
3,1,4 
3U 
88.G 

3G.8 

37.0 

J 

t 
I' 

Ir 
,_I 
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'l'he rock phosph aic wilh 111c mamll"c and lim.e sho~l' r c.1 ve ry definit e i1wrcascs in 
crop yields in prac1iC'ally all seasons. In some eases ga in s wer e Yc 1·y sl r iking 
as for example on t he clo\'Cr in 1922 ancl on tl1 c corn in HJ23. 'l'hc aci d phos
phate with the mmrnre aud .lime gave larger inc- r casrs than tlic t·o c:k phospl1atc 
in se\'cral cases but in some ins,taners the rock phosphate proved somr wha t 
superior. The difl'er eu ces wrrc not Yery g reat, ho,Ycvcr, in an y in stmwc. 'l'li c 
complete commer cial ferti lizel' showed slightly small er effects than t he acid 
phosphate iu some seasons b ut in oiher cases had a sornC\l'hat larger effec t. No 
large differences in t he yields, however, wer e uoted . 

The crop r esi dues brought al)Out slight increases in cr op y ields in m ost sea
sou s. ] ,ime with the Cl'Op r esidues exerted a benefi cial effect in seYer al cases, the 
largest influence being noted on tlie oats in 1925. R ock pho.·phat e with t he crop 
r esidues and lime had a beneficial effect on the crop yicl<ls in all but t ,;rn cases . 
In some seasons the influence was ver y large , as for example on t he clover in 
1922 and the corn in 1923. 'l'he acid phosphate with the crop r esidues and lime 
showed a larger effect than t he rock phosphate in several seasons but in other 
cases t he influence was very much the same as tlrn t exerted by the ro ck phos
phate, and in one case t h er e was a ver y pronounced differen ce in favor of tl1 c 
r ock phosphate. 'l'he complete commercial fertiliz er showed less r esults than 
the acid phosphate in many seasons, nnd in two ca. cs wher e a larger inflncn cr 
was exer ted the d iff er ence was not g reat enough io b e significa11 t. 

TABLE XX. FIELD EXPERIMEN T , CARR INGTON SILT LOAM, LINN COUNTY, 
SPRINGVILLE FIELD, SERIES II 

<fl (f) 
q A 

d d 
0 0 ...., 

d :::, d ...., ~ 

'l'reatrncnt 
.a ;;-- ,0 ;,- '" .0 ,o ~ ..o -;:-- ;... •':I .o ;-
o ·-- rn --- "' A - lf1 --

,:.:, -

0 
;,. q ;... ~-'" . .µ ..s~ '" . 

...., 
z 0~ c;;; ~ 3~ 0~ c;;; ~ ..s~ 0~ 

(.) '" 0 0'" Q '" Q '" 
0 Q '" 

(.) ...., ;., '" '" 
0 

cr, C) o c., ,....; C) C' I ~ ~ ~ , ~ ~1 8. ~ c., 

p::; 
__.o, NO. C't:=:.. 0. 1 - C\I - 0.1::::,. C--1 C. 
cr, cr, cr, C: C, .:;-, c:, 
rl rl rl ~ rl r-< 

1 I heck 61.1 11] .l I 1.16 1 
62.6 32.0 0.87 40.0 

2 Manure GG.O 46.8 1.'12 76.0 40.0 0 90 41.0 
;i M11 11 urc+ l i111 c GG.2 ,Js .s 1 1.86 82.8 46.(i 1.30 10.0 
;J l\1 nnurc+ li rnc+ l'O<'k phospl1;; t c~ 66.0 49.6 2.29 s,1.3 46.8 1.48 48.0 
5 M.am1re+ l irnc+ 11t'id phusplJ11te_ 50.7 50.8 2.56 78.0 44.4 1.30 .J0. ;3 
v J\ I ,I llll l'C+ limc+ rorn[llt'tc rorn-

2.50 I rnercia l fcrt.i l i11cr ------------ G4.2 43.4 71) .1 47.4 1.3(1 41.ll 
7 Check ----- ---- ----------------- 57.1 47 .6 1.51 62.9 33.5 0.9.:i 36.~ 
8 Crop residues 56.9 ,n.6 1.17 61.7 3(i.2 0.78 37.8 
!) Crop rcsiducs+ limc 53.1 58.9 1.27 63.4 3:56 1.13 ,,o.r, 

JO Crop residucs+ limc-trock phos-
phatc - - -------- - ---------- - -- 6l.4 63.7 2.31 60 .6 34.9 1.15 44.8 

11 CL'op rcsiducs+ limc+ acicl phos-
phatc ----- ------------ - ------ 62.9 70.6 , 2.3.J 59.l 3, . l ---- 1.4J 44.2 

12 Crop rcsidurs+ limc+ completc I I commercial fertilizer --- - ---- 60.0 50.2 1 2.25 74. .7 44.9 1 ---- 1.35 44.2 
13 Check -------------------------- - - - - I 55.6 1.3-3 64.8 40 .0 0.43 41.0 ----

1. . P lot 1 3 cut by mi stak e. 
2. \ V et sprin g r educe d c rop on n1 a nur c- cl pl ots ; ,J to n s lim e, S cplc rn b e r. 
3. Poor drainage made serles ,vccdy in s p o ts. 
4. :r--:o , e sults taken. 
5. Carried as r es idual series. No apµli cati on s rnacl e si 11 c.: c s p r ing of 1n23. 
6. Ji'i eld damage d b y hot winds and dry w eatl1cr . 



:3 6 SO I L S llVEY 0 1•' IOWA 

'l'l1l' n ·s u ll " s<'(·1 11 ·<1 cl 011 iii< · ( 'arri 11 gt n 11 ,- ill lna 11 1 on 11! (· !-,;p rin ~Yil lf' f<' il•ltl . >' l'

ri <·s Ir. in Li11 11 ( '011 11 !.1· a r l' gi n· 11 in 1a li l<· XX. 11 ('!'<' ;ig-,1i11 1 It<' l, r 1wfivi,il Plfrl'l 
o r t il l' ll lill llll' l' is 1·1·icl c11 l' L' ll h.1· t ill' in (•J' ('il Sl'd (• l' OJ) .,·ir id s S(' (· Ured C\'(' r.1· ,< (' ;1,.;0 11. 
In ,- nrn c i11sli111 c-cs .11 s on U1(• eo r11 i11 l !J:!:! . 1IH·1· c 11·<1 ,; 11 1·t• 1·.1· l11rµ: r g- ,111 1 in 1hc 
c-ro p gT01d li. l, i111 c 11·ilh 11I P 11111 11u1·l· sh(111·c•d ,1 lw 11 d il'i nl !'ffc<·I 011 tli c· crops 
g' l'O ll' ll in pn1c-!i t·,1ll .1· eYer.1· c•c1,.;e. rl' he c· lo1·t•r i11 1():2 1 s ho11·ccl !h e most p ro-
11ot11 ll·t• cl im·n 111s<'. Rot k p li os plia 1c \\·i1 h 1 hc1 11 1<1 11ure 11 nd li rn l' i1 H·r (•,1sccl t he 
,- 1·op .,· icld s in c1·e r,1· season h 11 1 in so nw e;i s1• ,.; 1 hC' i 11 vrr,1scs 11·l'l'C ,·c ry ,.; nrn ll. Th e 
..t o\'C r in 10~1 ll',1,.; lw nr Atccl l o th r largrs1 11 x!c11 t . 'J' hc ,l l' id plw spJrn1 e ll' it lt ! li e 
111 ,m111· e ,1 1Hl l in1 l' s ho11·cd a ;,1·r 11 1er !'ffc<:t 11I a n 1hr roc k p li os pl1 ,11c in so me r: a ,.;t's 
hu1 i11 gc 11 C'r 11 I t he inflnc11 1·t• \\' il s lr ss eY id <· 11ccd l'X<:r pl 011 1hl' clon' r in 19:.! l. 
'L' IH• to mpl et c <·0 111m eni al fr r li lizn sho1red 110 he1l r r d Tc·l' I l'l rnn th e l'Ol: k phos
pli a 1e ,11 1cl 1Jw av irl phos pli 111 t· rxl'e pl in llw t·as l' nf ! Ill' c- lo 1·r r in 7!!:2 1 \\·here 
it g-111· (' a laq!·e1· i11 e 1·1•asc 11rnn did l lw rol' k pli o,.; plrn 1l•. 

rl' hc n op r es icl t1cs s li o11w l sl ig l1L g,1irn; on t he n ops :-;ecnred in so111 c scasorn;. 
Lirn e 11·ill1 tl 1r crop rr ,.; ithw,.; h ro11 ~·hl about defi ni te in creases i11 t·t·op .,·iC' ld s in 
sr 1·cra l c•a ,.;es . 11I e lm·gl•s t i11fl 11 r rn· c lieing nof r cl on fhe <·orn in l !l:2G. 'L' hr r o(·k 
p hosphaf<• 1rit h 1lll' C' 1·op r cs iclt1t•;, m1cl li mr in c·n·,1s<·cl 1·rop yi elcls in prad ically 
a ll sr il s011,.;. ,.; l1 01 l'i1 q .. r 11p p11 r1i(· t1l 11rl_1· m·ll 011 ll1 l' 1· lo1·rr in l !l:21. 'l'l1 l' il !'. id pl1os
pli a tc ga,·c• im-r r 11 se:-; in ,ill s1·,1 so11s, II ,11·ing n so11 11•1rl1nl g rrn 1er cftf'd in so n1l' 
.1·pc1rs, p11r t il'11 l,1rl,1· on 1hc• 1·lo1·r r in H)~:"i . In olli t• r l'Hses l he d iffr rence,; " ·e 1·c 
small. '1''11· t·omp lc•1p (•0 11111 l!' r<·inl fr r1i lizc·r hnd ;1 gre11 ler cfl'i- <·1 on !hr eor.11 in 
l !):2 :2 a nd in l 'J:2:J 11i nn ilicl th e il (·i cl phospl wt · llll 1 in ot her <·as<•s i t showed l •ss 
1·,llu c. 

Frn111 111 \' r l's1 ii f,- st' (·1 11·1·d 011 I hl',-1' I 1m se ri l's 011 I Ill· Npr i11 g1·ill l' fi 1· ld it. \\'011l d 
;.;er 11 1 Pl'i tl <·nl III ,11 Ili c ;1pp li(' ,ifio n or ma n111·c is p11 r!iv 11'11rl .1· n tl11 ahl e nn 1111• Ca r
r i11 gfo n s ill lomll a nd lilienil npp li l' il l ions o[ t his 11 1;1teri ill s li o11lcl he 111 ad!' . '1' 11 1· 
i.,·JH' is ;1<·i<l in rr ,1l'li o11 aml l li e 11 s<• o[ li me is w r.1· cl f',.; inil JII' . ,\ pp lil',l t ions ol' 
a pli osp lrn1 r fe r1 ili ,,c r a rc t o be 1·pco111mcndetl . '\Vh!' ll1 cr a1·id p l10:-; p lrn 1c 0 1.· l'O(·k 
ph os pli a fc s ho1tl cl hr c• 111 ployl·cl t· airn oL be c1 r fini 1l'l.,· sta.Jcd a l t he prc;.;c 11 L i illl C' . 

T lll<J W AVERLY F IE LD 

'J' h1• cla1 11 Sl' l' ll l'l'<l rrnm fli t· fklcl r xpm·i 111 e11 1 011 l hc ·l'ar ring1oll loiln1 011 i hc 
\\' r1 1'1•rl.1· L◄ ' i e l 1 l ;\ () , :.! , sc ri e,.; f in Hl' (' ltte1· l'o 11 11 l.v /l l' e g il' (' ll in tah le xx r. '1' 11 (' 
l1 e11 d i1·i11l cffrl'1 o l' 111 ;rn1 1re 011 I hi s i-;oil is p1·it'lt• n t· t·tl h_v 1hc• incn •;1sec"I L· rop _v il'l rls 
scc111 ·(•cl in p r :11·1 ic ·;i ll~· l' \'C'r,1· S\'ason . Tn some L· a:-;es 1·er.1· la rge ga ins 11·t• r1' 11 01cd , 
11s, f'o r exa mplr. on t hr c-101· r in 191 D. Li 1n c 1r i1 Ii t he n1;111u rc bro 11 g h1 aho 11 t 
in<: rcnsccl c:rop yields in pnic-l ic·ally all srason. Th e r ffel't \\'as pa r ti cul arl y 
r ,·idencccl on the oats in 19:21, am1 on t he same C'l' Ol1 i n 19:2;3. 'l' li c y i kl on 
plot 3 in 19J9 wa . c1·icl rn tly nh nor mal. l1ol'k p11 osph ate 1l' ith t he m,mu 1·e and 
li me iner easecl th e crop ? ielcl s to a Ycr r 1wonoum·ed ex tent in some ·easons b ut 
in on e or tlrn seasons . ho11·e1l n o beneficial cffed. The clol'er in mm " ·,:i s i n
l' r ca.-ed t o th e la rgest extent, lrn t t her e \\' fl . a large infl 11 cncc also on i. hc oa1·s 
in 1925. Th e acid ph osph a te , howrcl a grea tr r effec t t han t l1c r ock phos ph ntc 
in most caso11 s. 'l'h c c1 iffcr en res. i n ge neral , ho11·c,·er , were n oL Yer y large. ·111 
on e ca , c th e acid phosphate :;h oll' ed less effe ·t than the r od e The compl ete 
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'l'rca trnc11 t 

( 'lwc·k _____ ______________ _ 
.\I ii IIU I'(' --------------- -- -
) J ;111me+ I irnc __ _______ __ _ 
.\l a llu rc+ limc+ ro<- k pho,.:-

plin t i' -- ------------- --
~'11 11 11 r1•+ Ii lll t' al· icl p l10 ,.:-

pllu h • ----- - -- -- -------
:'I I n mi rt+ Ii mc+ to rnp lclp 

('011111 1ereinl fcr ti lize1· __ _ 
Chc1· k ______ __ ___________ _ 
l ' rop I' <' ,.: idtH•;.; __ _________ _ 
<' ro p l'(',.: ichw,.: -+ ! i inc _____ _ 
C rop l'(•,.: id11e,-;+ li11 1e+ ro1· k 

pli o,.: phn tr ____ __ ______ _ _ 
(' rop n •,- icl11 cii+ l i11 1l' + m· id 

pl 10;.;pli:1 te ---- ---------
('rop rr~ icluc;.;+ l i11w+ c- om

p \l'( (' 1·0111m<·rl'i i1\ ft•rl i 
I izc r ____ __ ___ __________ _ 

( 'hPr k ________ __________ _ _ 
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<·n1111n <' rl' ii1l f'e rli lizr r l1nll a, g r l' 11 i 1' r <' fT1·1·11 1t a 11 1h11 ;i 1· id pli os pli ;1l1· i 11 011 (' n1· 111·0 
(·ases, b 11 t i n g-cn r rnl sholl'r d a ve ry 1-; i111il ar i 11f1 11 r nc· r lo t II ,il h1·011 g·li t 11hnut hy 
11J c a<: id phospll a1c. J\. w ry large in ·rcasc \\'as no lc<l , lw 11·cr cr , in 192:3 ft-0111 
t he romplct c fert ifo,er. 

Th e crop r csicl 11cs sh owrd Ycry l iLL lc cffe<' t on the va ri ow, 1:rops g- L· own. ·1,i 111 e 
wi th 1 li e r esidu e:; inncascd t il e (·rop y ields in nll :-;rnsons. -, 11 some c·,1s1·s very 
large g ,1in 11·er e nof'c ], p11rtirn l,1rl .v on th r l'lO\'C' l' in 791!) mid in 70:2~. <: ,1i11 s 
11·cr e also shown 011 th e oats in 10~ 1 and in JD 2:i. 'l'l1 c rock p llO. plw tc with t h r 
cr op r esidues an d lim e imrca.-cd 1hc crop y ields to a eons idcrahl e exte nt in 
p ra l' Li c·al ly c1·cr~' c·asc. 'l'li c larg-cst inftu cncc was 11otccl on t he 1·lovcr cr op nnd 011 
the on1s in J02i5. T he aeicl pho.- ph atc with the cr op r csicl ncs all d limr J1 ad a 
large r effect tha n Ll1 r 0t·k 11hosph ate in praclit·all _v eYcr y .-ea:;on . In .-ome 
cases the ga in s \\'e re 1·er.1· .11r011 onm ecl , as for exam ple on the c•Joyer in 191 D ancl 
in ]932. I n other cases th e cl iffr r en rcs 11·cre n ot large. rl'hc complete comm ercial 
fer ti li zer , l' ith the erop ns icl ucs an cl lim e exer ted Ycr y m uch the Sflmc infl11 cn rc 
as cli rl th e acid pliospli a tc, showing .- li gh tly greater r esults in some r·ascs an cl 
smaller in others. 
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TABL~ XX. II . l•' lli:LD EXPER IMENT. CARRI N GTO N LOi\~I . 1:1n: l\ l l,; l { C'OUNTY , 
1VAVEl,LY FlELO N O. 2, SERms 1r 
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0-, 0-, c., 0-, en 0-, ...... ...... 0-, 0-, 0-, ...... ...... ...... ,-; ...... ...... ,-; 

I Chec k 38.5 39.8 0.--17 1.03 39.4 25.0 42.' 0.3D I 
~ I 

l\lanure ---- 5-1.0 49.3 0.67 1.30 ;;5_7 40.2 4!l.7 0.4-5 0.7(i 
,) l\foirnre+ lirne ________ __ __ 56.8 61.9 1.3G 1.87 62.:3 57.0 66.4 2 6G I 1.2~ 
4 l\ [::rnure+ lime+rock pho :--

phate __________ ______ __ 57.2 46.4 1.66 1.08 63.l 62.0 64.9 2.72 U i ! 
3 l\fon ur o+ lin 1e+ acid pho;;-

phate _______ ___________ 60.5 57.8 2.05 2.19 64.0 60.7 75.8 3.03 1.fi5 
6 l\ln n urc + 1 irnc+ complct c 

C0 llllll CJ'Cia l fe rtili zer_ __ 61.3 61.9 1.99 2.47 62.9 63.0 65.3 3.03 1.35 
7 Oherk 
~ Crop rcsidtl;S- -- -

48.7 35.4 0.8..J. 1.17 45.7 3-1.2 425 0.62 0.67 

9 Crop r esidues+ lime __ :::: 
46.4 39.4 0.67 1.09 41.4 34.0 48.3 0.62 (J.69 
-50 .0 48.3 0 87 1.26 50.6 45.2 55.5 2.93 ] .lfl 

10 rop re~iduc~ + lime+ rock 
pbo~ph:i tc ______________ 56.7 40.8 l.H l .'14 52 .0 46.5 74 .7 3.02 1.ll 

I l Crop rcsiducs+ lime+acicl 
3.02 1 phosplrntc ______________ 48.7 47.3 1.11 1.63 51.4 47.5 70 .9 1.3!i 

I'.! Crop rcsiclucs+ limc+com-
plct c rornmcrria l fc rti -

10 
li zer ________ __________ __ 42.7 53.5 1.32 1 2.10 I 60.8 50.7 51.2 2.96 ] )l I 

('hrrk ________ __ __________ 33.4 :12.9 0.33 0.1<7 3'1.8 43.2 37.8 0.45 0.60 

1,.· Six lrrnR li1110. fn ll 1DJ 7. ·11 0,,vy r:iins wn s h rcl 11 ]? •rn<'l l" harll)•. 
nf'lol R l '1 ncl 2 JlflO l" P r ill [crli I it y tha 11 olh er J) lf)(S. a ' ., 

:{ . ry Sf'n son. · · 
J.: f I0 l 1 :_; i1~i g h prnhabl.v clu C' to m:in llr<' a pnli ca li nn mnclc lhru error 
G. (;~;1~i..;~\,1~ c_ 0_1: plot _12_ flu<' t o p:1rt of' crop l o<. ( in thrf'~hin!.!". . 

· · PI><' ' 8 dcsl , 0 > 0 <'1 lh C' c.,-r,p 0 11 pl ot 1 :in cl cJ,inu1gc(l w r sl sick of all pi nts. 

'l:hc r rs ults secured on t l1e CRrrington lomn on th e W m·e rl y ]i'ielcl No. :l sr r ies 
1 T m Bremer Com1l y are given in table XXIT. H er r agai 11 J-he hcndi <' ial in -
fforrn·r of m ri n11·c t l · ·l · ·" . - r '. on 11 s soi is cv 1o en crc1 hy thr g r r at i111·r rasrs in erop ~-irlcl s 
~rc · 11nd m praeti cally cvcr.r serison. 'l'he <·love r in ] 920 ,rncl 1021. anc1 th e co rn 
in J ~22 ~nd 1923 sJ1owcd the lflrg·est influcnrc from t h r ll SC of: the manure. Tli c 
'. ippl 1<·ation of lime wit,lt th e rnm1m·c brouglil- ahont cli s li11 ('1· ga rn s in ernp ~·ir lrl s 
111 rYc r! season. In som e r ases th r gain s were Yery lar ;:tc as, for example , on tli e 
vlo,·cr m J!J~O, 1921, and 1025, on the corn in 1023, on th e onls in 102..J., nnd on 
1h r ri l f_nlfa m J026. Th e rock phosphate with the m anure rim1 Jim c sh01n' c1 a 
li encfiria.1 effect on the cr op yields in most sensous. Th e cliffeTenees however 
" ·rrc no~ very distind, and in some cases 110 ga in s wer e 11 otcd . Th e 

1
at·icl phm,'. 

!iliatc w ith the manure and lim e increrised the y ields to a consid erah lc rxtent 
_1n most seasons, th e largest effert being noted on the r lovcr and alfal fa cr ops, 
<1!1170 th~r:c ,ms a l arge effect also on thr oats in 1924. The compl ete commc r
<·lfl l fertilizer sho,l"ed better r esults than the acid phosphate in som e cases lrnt i ll 
sc rnral instances did not bring abont as large increases. 

The eeop r csid nes sl1 owed liHl c effect on crop y ields, sm:ill i11 t· rrnsrs h eing 
11oted only in one or two <'<"~. n .~ . J · ·· t i J·l · 1 · , . • " "" ., . J llll C \11 1 1r r e, I( J( (' S ]IJ( ·J" rasc<l 1 lir erop 
y1clds jn a very 1nonoun cctl w r • 1 · · J · · a) , m some cases Jrmg 1n g a 1o ut enormous in-
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r r cascs, a.·, fo r exampl e, on U1 c cloYCl' in 1925 .• '1'bc rock phosphate ,vilh 1h r 
c· rop rcsic1ues an d lim e imreased ih e y ields in most seasons, the differences bei11g 
consid er ri l.Jl e in some cases, as for example on the dover crops and on t he oats 
in J 9:2.J:. rrhe acid pli ospl1atc with Lhe crop r esidues and lime showed better 
r esults than the r o~ k phosphate in on e or two cases, but the differences wer e 
not lar ge and in gen ·ml t.h c two phosphates seemed to gi,·e about the same r e
turns. 'l'hc complete c·ornrncnial fertilizer showed a lar ger effect than the acid 
phospl1 at c in som e cases, parli t·11l arl y on the clorcr and t.irnof-l1y in 1921. B11 t 
in other cases th e re was a small er influence from the comJJlete f e1-tilizer. 

'J'h csc rcsult.s as a whole show that the Carrington loam will respond ver y 
p rontably to ap plil·riti orn; or: manure, lim e and a phosphate fer t ilizer. Liberal 
addil ions of: manure to tl1is type are strongly to be r ecommended , and large crop 
i11 cr casc1:1 will foll ow ii. · appli catioll . 'l' hc type i , acid and the addition of lim e 
is ver y 11 eecssa r y for t li e I.Jest gro11ilt of general farm crops and particLLlarly for 
sccm ·ing the m ost de ieable y ields oE legumes. 'l'hc use of a phosphate fertilizel' 
seems to oc particnlarly profitahl e on 1his type. Acicl phosphate and rock phos
phate holh lH'ill g about lar ge jncr ea. es in the yielcl of general farm cr op:-; . 

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

EX PERIMENTS 
Th e laboratory, greenhouse and field experim ents which have been di s.cu ssed 

in previo us pages Conn tl1e bri s,is for some genera l recommendations for the 
1realm cn t or lh c hrnd of t.ll e c:o u11Ly ns a wholr a nd t hese w ill be su nn rn1ri ze<I 
bri cfl.v. The i11cli c·a Li o11. se('.urecl from th e vri rious ex periment. which have been 
ca rri ed ou t, poi n t r ather defin itcly to the value of certa in I rcatrn ents. fo r t h e 
so il1:1 o f' t he eo 1m ly. rrh c sugge,;t ions which arc offer ed in t he following pages 
a rc b::i sed u ot onl y 11p o11 tl1c Tcsnl l. of th ese exp er'irncnts hut al so upon t he prac
tical exp eri ence or: m11ny Jal'Jn cr :. Any of the r eeommcnclation whi ch a r e mricl e 

h ere <·an be pnt into e rrcct on any farm. 
It is very desirab le to carry on t tests on indivjdnnl farms, c:pccially to t cs f-

the use of phosphate fertilize rs, in order to determin e whether rock phosphate or 
ac id phosph ate will b e th e more profitnblr for use. Jt sh oulcl be' e rnpha s ii ccl t lwl 
s imple experiments may he carried out on any farm and data of considerable 
valu e to the indiv itlu ::i l farmer may be secur ed in thi s way. rl'he results will 
also be of i11 1ere:t to oi li er farm er s who arc ]orat ed on th e same soil type. 
Farmer s a r c urged to carrr out tests on their own soils am1 thus aid in solving
the fe r t ili ty prohlcm for 1h r particnla r soil ty pe. rr he Soi ls Section of tl1 c Toll' a 
1\ g ri c· ultm·11l Expcr irnr11 t Station will aid and achisc farm ers " ·ho may be in1rr

C's tec1 in conclneting frd ili z<'r tr.sts on th eir 01m ~o ils. 

LIMING 

'!'h e vnrio ns so il 1_\·pes rnapp Nl in B enton Cou11t y arc ,ill nc·itl in r cacticm anll 
ii. is nppa rrnt thrit tli cr c is a. p:cncr al n eed for l irn c on th e. c soil s . rrhc fi gures 
in il1 c I-ables g iw n rm-lier in this l' eport, showing the limeston e r equirem ents or 
tl1 e va ri om types, sl1 oulcl be cons icl r rcd merely irnl il·a li,·c oE th e neccl · or U1 r 
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var iol! s so il s. 'l
1
l1 ci ·c• is a wi llc vnl'iation in tl1 c ac icli ty or li me r cqnirern cnts of 

so il,; e,·en 1rl1Pn 1 hey a l" <' ol' t lt c' s11mc type, ,rn cl ocn1siorn1lly cYc11 when sa mples 
a rc scn n·ed from 1 li e s,1.111 c arP,1. Ko averngc fi g ul'es for Lim e rcquirelll e11ts 
shoul d. therefore. li e consid er ed sat isfa ctor.,· fo r n se as a hasis upon whi ch to 
fig-me Ili c nd<lition of lim e to so ils. S,1111pl es from car: Ji ind iYid ua l field s li ould 
,1hrnys li e 1estccl befo re Jirn c· is ap11Ji ecl. In this 1rny th e amoun t o.f lime 11 ec:es
sm·.1· 1 o r enwdr tlH• ,1<·iclit_1· 11rn.1· lw ad ded in r1·ery case. 

'L'hl~ onl.1· voll( •]11 si on 1d1i <· li <·a 11 he lln111n from the ;:i 1iah-scs !t il'en. is that t li c 
soils o l' the <·01mty ,ire a ll ltig:hl ,,· ac: icl in r ca<:ti on . 'l'es ts :-lt on lrl hr <·a t'l' iccl out . 
tl1e l'efol'e. on 11 1! !IH•s(• soi ls arnl th e a mo1 rn t of Jim e, s li <llrn 1o ill' lll'Cl'ssa1·\' 11'" tlt r 
tests , s!tou ltl he ap plil'cl if' L· r op 0 ·1:owth is to li e sa ti s l'11don·. !<7 a rm cl's 1~1a,·· t r s1 
tliri 1· 011·11 so il s fo r liml' 1· (•quir ern en ts but t l1 cy ,rill 11s nni'l _1 ' finrl j( more 

0

sat is
l' 11 do 1·.1 · 1o s< ·1Hl 11 small s11mplc lo t he So il,.; Section ol' tlw l o1rn Ag r ie11l ti 1n1l 
Expni111<·n l :--;1 ,1! ion nrnl lt n1·r it tested fr(' c of charge. ln t hi s 11·11r, ill('_v may he 
assui·t·d !liaf· !l1l'_1· ll" ill li e ,11 rp ly in g t he proper amoun t of lim e to t l1 c parti culal' 
area. 

'l'IH· IH•st µ- i- cmt li or µ·<0 11 n;il .farm r·rops arnl pa r tic ula rly of sud1 c·rops as c: l0Yc1· 
and ,tl l", il fil , r equ i1·\·s tl1 e 11 <• uLnt li1/,atior1 o.f al"id condi tions in t l1 c so il s lJI' tl 1e 
,1pplin 1!i on of li1 1u·. La 1·µL' inerc,1ses in crop yields a rc fr equen!l,v '>l'<: 111Tcl · frnn1 
!he ,1ppli ca( io11 of li11w (o ,1citl so il s. 'l' hc gr eenhouse and .fi c lcl t e;.; !. · \\'hir·li haw 
been d l'S l' r il1l'd ('a rli l' r in 111i s r ep or t l1 avc sh o1rn Yery bcn efir·i al cffcds on no p 
yield,; l"rnn1 IIH• 11p pl i<· ,llio 11 of li me. Kot only a rc the kg nrn c crops largel.,· hcn t:
fi te(l , hut tl1\'l"l' 11 re f l' l'(j t1 c 11 !Jy c· ons ickrali le in creases in t l1 c Yield s oC ot l1 er o·e 11 -
<' ral fa rn1 L· rops. l ◄'c1nn l'X Jwr i<•nc:e in 1'11i s <·onnt_v has likc.1risc arnpl_,. cl en~on 
st rn! rcl th e Ya luc o[ 11pply i11 g lilll e to the soi ls \\·li rn 1h ry are al·ic1. One addi t ion 
of Ji111 c will not lH· s1dJi cie 11 t for all t im e and hen ce t ests of t l1 e so il for lime 
needs rn11st hl' lllaLl<· at r cg lll ar i1 1Ler val:,; i t the rcad ion is to he kept satisfadon'. 
IL is r cl·on1111< •1lll<·cl t lwt so il s he lcstecl on ce in a fo ne yea r l'Otat ion and t b~ t 
lime Ile app li <l , as 1wrclell , p rl'c<'d in g- t l1 c gr oll" in g of the leg ume <·t·op of t he 
rola! ion . 

F ur l11cr i11 fo rrna!i on r ega rd in g 1 li e use of lime on so ils, losses hy ]cachin g and 
otl1er facto rs (•OrnH•efe c1 ,r il h limin g, 11rr g i1·c 11 in Ext ension Bulletin No. l OG of' 
Ili c .A g r ic11l!1 1nil Ex1t'nsion :-k n ·i( ·<·, To1rn i"'1l;itc Co il <'ge . H el'C also 11·ill be J'o urnl 
11 li s( of r·o 1np,111i r·s 1m·p,l r <·d (o l"urni s l1 lim l'sfo11e !"or 11g- r iL" 1il !1 1r,1 l 11s<· i11 H e 
staf l'. 

MANURING 

Jn so 1n e c· ases tli c snpp ly oC organ ic nrnt1er in the soi ls oC Ben ton Uo 1m ty is 
n 111i er low, \\'Iii le in otlll'I.' instant( 'S it scc rn . qui te adeq uate. On tl1 c aver11 gc, it 
appea rs tli11t· fl1 e t·r is no l,n ge ddi(•iem·y in Mgan ic rn attcr in U1 e soils of t he 
co unty in gen era l. In ;-;omc cnses, l101rever, !hcrn is n eed fot· t he applicat ion of 
or ga11il'. rnatk r at tl 1P 1ncs1' 111 1i me in onlrr to put tlw soil s i1 1 a helter condi tion 
for erop grow th . Am1 in 11 ll c,mcs, Ll1 c 11 sc of: orgm1i<; mattc l' at reg n1a l' i11f ci·
\'als 011 fil l' soi ls or fh l' eo1 111 !_1· i,-, Jll'C<'ss,1ry if i ii <' snpp l_1· is (o l)(' k('pt up . 

Ji1::irrn ma 1111l"c i,; lit e ])('sf. ,111d Ll 1c cl1 c,1.pest rn1 t u ral fodiJi 1/. in g 111 ,tf c ri al whi c- 11 
<·,rn l1l' t•mp lo_,·,,d 011 !l1r f,m11 . TL plays a. large part i n ker ping n p 1lte supply 
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of or gani c rnalt cr .in 11 H' soi l. 'l'lt c w-:e 0 1· L1 rm 11rn 11ure 0 11 th e so ils 01· n l• nto 11 
Co m1 l_1· \\"i ll be af ternJ c·d ,1·ith L1r µ-c• crn p in c: L" l'ases, .=is Ji as bee n n·il1en ce d b ,1· ;1 
n um ber oJ exp e rimcHh; on tl l\' so ils of ! l1r co 1t11 ty an c1 also b.,· co J1 s icle l'11h le fa n11 
rxper ie11 cc . Oll t h ose s() iis whi ch m·(• Jigh t<· r in color ancl c0cn:-:<·r in t r·xtm· <• , 
th e ]ili en1l use of fa rm ma11111·e is n ·r,1· cl es irnlil e. but eyc11 011 ( iiP S<' t.1· 1ws 
wh ich ar e cla l"l,l·r in co lor 11 11d app ,1r r 11! !_1 · li dte l.' :-:npp li Pd. t li e use nf f.1 1·1 11 
111.1 1111re ,rill li ri11 g 11 hnu t n· 1· .1 · JJ1· ofi(11hk i11e1·e11 ~<'s in c·rop ,1 ·il' lds . On (lt1• 
iaf1<'r f,1 ·pt·s, s11rn l l<' t· ,1ppli('1:t io11s of fo rm 111 a11u 1·,, s lt oulrl be L' lll]Jlo .1 ·<·<l ,111<1 
t l 1L' ,1p pl ic·1dio u s lt onld no(- he rna <le imm <·llia t(' l_1· jH"\'C<>rling.- i hc g-r o1ri11 g- 01· 
!he sn111ll 1,trni11 erop of t lt r rot11!io 11 , ;.; in <·(' i1 nm.,· cause tlw L"i"O J) lo l o<l g(' . 
_i\ppli Pc1 11 ( ot hr r JlOi11!,.; i 11 fit l' 1" otc1tio11. lt o\\·( •Y (' I". farm m11mu·c hn s pro1·1 ·d 
\" (' I '.\" n tl1uild e. ' l']1 e l'Xp<· ri111e11 ts n·port ed 011 so rn <-' o r th e ( \ 1rriJ1 g·fo 11 so il s . 
th e 'J1 a 111 ;1 .~ilt lon 111 111Hl (ltr Clint on ,rnll C:ru1Hl,1" s ill loa lll s lt 11n' i11tli c:11( Pd 
lar·g·c rd t1rn s fro lll the npp li c·n(io11 of rn annr r . I ,nrgc r e(urn s may ,i'l so h r P:,
pectel1 0 11 1hc ot hn so il 1_r prs on the 11plm1ds ancl on the va rio11 s so il s 0 11 11H• 
t en-UCL'S 1rn cl Lo(fomlan ils in Ili c r-o t111l .v . 

On fa nrni on 1riti (· h suifa• i('Jtt manure is n ot pro<lncecl lo 1wo1·ill e .for all tlt c 
111 11 (1" 11t 1·Pg1tl,1r i11 tc1· n 1l s 111 1cl 011 g- n1i 11 f,n 111 s 11·l1nc n o 11ian111·r is p ro<lu ecd , 
l he use of 11·l'l l-i 11 onil al e<l leg11minons r· r ops as g l'een rnanm·es is sf't·ongly to lw 

r ccmnm r ncl ell. C:rrcn rnn1rnring is a ver y cksirnhlc pradic: r as a supplement t o 
tltr 11 ,;e of u1 an 111 ·c· or as n s1tl1sf ih 1t r .f'or ( !tat Jn-a<· f it"<' , arnl it may lie w,cil 1rif 11 
l'O nsi<lernhlt• pro fi t on 111 1111 _1' o[ ll1e so il s in Hl'nto11 ( 'onn i,1·. 

In rnm1 y cases t. ltc nop r es id ues ar c lin r ned on l11 c fa rm ot· ot l1 enri se lk
stro,1-ell a1Hl wl1en !!ti s i. the c-asr, fl1ere is a large loss of va ln ahle fcrtili 1/, in g 
material. On tilC' li Yc stork fa rm , ! hr. r es idu es sho11 lc1 all he nsed for :feecl or 
i>eclcling anc1 r el urn eel to t he ]all(] with tl1 c rn amnc. On t li r g ra in fa l'll1, t l1 C'y 
rn ny he app li ed rlil'rd l_y or tiH'.V 111 a_1· he sto1·pd anrl a ll cml'd to de('ornposc• l1 rfo r t' 
11pp·1 iC' 11 ( ion. 

THE USE OF COMMERCIAL FERTILIZERS 

'l'lt c nmtl yscs g iven ea rlier i11 tltj s repo r! lta,·e in cliealr•rl t hat the suppl y of 
phosphorus in tli c. oil. of Hen ton Corni ly is generall y quit·c low. 1 t 11·m1lcl seem, 
t hc l' C'fo l'C, f l1 aL tl1C' 11 se o[ phospliorn s Ccr ti li ze rs on tli esc soils mi µ·ht hr of c·on 
s i(l cn1li lc Yalu r , mid it i;.; CC' l' tni n that so 111 e pltosph on1 s cmTi e1·s w il l he 11erderl i11 
li te ,·el.'y 11 c• nr fof11l' c i t indred t lt cy (l o no t prove o f' rnlt1 c at t li c prl'scnt t imr . 
'l' csts 11'l1irl1 l1an· il e<·n <·,11Ti C'< I (Jilt in Lit <' g n'r11'1 011s(' m1<l in Ill e field 011 sorn c o l' 
tl1 e more rx!r 11 si1·c so il (_l"[H'S, l1 al'c in cli <·ai r,1 qn it c defini te ly, that a pl1 os pl1 01· 11s 
f eL"fili zcr 1m1y oft en he iipplil'd lo the so il s of thi . county wi t h profitabl e effev1,-;, 

Some compari s011s l1a1·p l1Pl'll rna l:lc of t li c valnc of 1·ock pl1 os plrntc ancl aeid 
phosphate a.~ a m l'nns or nppl_1·in g- p l1 ospl 1o rn s to t lt c soils of tlii s co un ty. In 
some seaso ns a nd \\·itl1 (·t•dni11 l·rops, acill pl1ospl1 a tc lt as ])l'Ol'eLl mo l'C prof
itaLle. lrnl in olltn c11scs. )"()(' k phos pltn1<· lt11 s gi,·l' II qui( (• as (]('s iralJIC r es ult s. 

Defilli !c colll·lw,ion s rC'gn rclin g f hc J"l\la t ivc n 1l11 r of: t he two pltosplia!es Jian 
no(· yet Ol'r11 possih i1' l"rorn tlic· 1Psls ,rhi (•h l1 nve heen <·ani rtl out, and f'arme rs 
ill"<' nrgr<l In clP tr 1·1nin r 1hr 1·0 111pani!il"1' d"fl' r·( s ol' th e 111·0 maf r•l'i ,tl s hy t esh; 
va 1Ticd ouL on {11t •ir 011·11 1'11n11 s. Si111plc <'X JH" rimL~ut s aloug this l i1w may lJc 
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co nducled qui te r eadily and directions wl1i c:h may be foll owed in the can-ying 
out of ·ue:h test s, are giw n in Circ: ul ar 97, of the Io,rn .Agriwltnral E xperime11 t 
S ta tion. It seem. q uit e certa in tha t the soils of the county will r espond to 
applica tions of a phosphate fe rt ilizer a nd it is par ticular ly cl c:; irablc, t her efo r e, 
t hat the r elatiYc economic r et n m s which ma y be secur ed from the two phosphates 
be determined under general fa rm conditions. By the carryin g out of th e t ests 
suggested, farmers may determin e the r espon. c of their own par ticular soils t o 
phosphor us and learn which phosphate fer t ilizer may be employed with the 
largest profit under their pa l" til: ul ar conditi ons. 

Most of th e soil types i11 B <' nton Co un ty ;:i r e fair ly \\' ell suppli ed wi t l1 nitro
ge n bu t in one or two case:; 1 her e is an ob \· ious defic iency. 'l'li e Caningto11 
sand, Clinton fine sa ndy loam, th e O'Neill san d)· loam, 11 nd t he Sarpy s11nd 
nr c pa r ticularl y low in n i t rogen . 'l'hc Lin dley fi ne s11ncly loam, the Oar -
1·i ng 1" 011 fine sanel y loa m ai1d other saml y types in the co un ty ar e, likewisl' , 
rather poorly supplied with 11 itrogen. Ni trogen con taining fer t ilizers wi ll be 
parti cularly Ya lnable on tl1 ese soils b u1· t hey ,,·onl d nlso br ing: ah ont Yery 
1,n ge benefi cial eff ect on so me of Lu e othe r trpcs. 

'l'li er e arc three nat ural 11i t roge11ous fert ili zing materi<1ls which ma y be userl 
on t he f a rm, and 1"11 esc <1 r e fa rm manur e, cr op r es idu es aml leg uminous gr een 
manures. li'arm manur e is a very impor tant nitrogenous fer tilizer. It r eturn s 
considerable am oun ts of the nitrogen which has been r emoYed by the crops 
grown . , Vh cn it can lJc appl ied t o tlte land in liber al amoU11 ts, i t aids consid
cralJly in keeping up the snpply of n itr ogen in t he soil. 'l'he proper u ti l ization 
oE all the crop r esidu es pr od uced on the farm also aids materially in keep in g· up 
t he supply of niLr ogen. The best source of ni trogen, however , for in cr easing 
the ni t r ogen content of tl 1e land, is leg uminou s crops used as green manur es. 
Wh en well i11 ocula tcd, t hese crops t ake a large pa r t of t heir n it r ogen fr om the 
a lmosphcr e ancl wh en th ey ar c t rn·ncd under in t he soil ther e is a large i11 c: r ease 
in the ni t rogen conten t. Green manuring is a very desirable pr actice as a 
mea ns of in cr eas ing t l1e nitrogen content of the soil. 

'ommer cial ni tr ogenous fer t ilizers are p r obably unnecessary for gener al use 
on the soi ls of Benton Conn ty at the present t i me. 'l' he ni t rogen supply may 
be mor e econ orni call~r main h1i ned by the pr op er use of leg umin ous gr ee n ma
nrn·es, fa rm manure ai 1cl crop r es idues. Small amounts of nit r ogenous fe r 
t il izer ::: may occasionally be used with profi t as top dr essings, but fo r general 
fa rm cr ops their use cann ot be r ecomm ended . 

B arlier analyses of the soils of tli e s ta te have indicated a lar ge con ten t of 
potass imn and jt is certain tli at th er e is a consicl erable supp ly of this elemen t in 
the soils of Ben1·on Coun ty. 'l'h ere is cer tainl y enough potass ium to suppl,v t he 
needs of crops fo r many year s to come. All that is needed is to provide t he 
necessary c011di t ions in t he so il so tha t this t otal potassium may be changed 
into an antil ablc fo rm ns r11p idly as it is 11 ccdcd. 'l'h e pr oper h andling of t he 
soil from the standpoint oE dra in age and ,cul tivation , the use of lime, and th e 
in corpor ation of farm mamire an d gr een manur es, will aid mater ially in insuring 
t he pr odu cti on of a rnilablc 1101assium, rapid ly enough to supply t he needs of 
crops. Comm ercial pota ssi um ferti lizers cannot be recom mended for general 
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nse a t t he present time in the co un1 y . Tests a,n a small sra le should be carried 
out befor e there is any genera l use of a potass ium fertilizer . F armers \l"ho a rr 
in ter ested may test the applica tion of 50 to 100 pounds of muriate of p oLash 
along with acid pho. phate in comparison with the acid ph osphate alone, 11 rnl 
t hus cl ctcr rnine whether t he use of the potass ium is profi table. 

Complete commer cial ferti lizer s have been te tcd in experimen t:; carried out 
on som e of t he soils of the coun ty and, in general, t l1ey have n ot pr ornd as profit
able fo r use as acid phospliate. Frequen tly they bring about as lar ge or even 
larger cr op incr eases but owing to their greater cost, t he pro f-its are usually 
smaller. As the soi ls are Yery ,rnll s upplied ,Yith potassium and in many cases 
also with nit r ogen , i t ,rnuld seem that the value of the complete commercia l 
ferti lizer is p robably clue mainly to its phosphorns con ten t, hence it might be 
expected that acicl pl10spbate ,ronld give qui te as desirable cr op increases and at 
a lower cost . Frequen tly also, rock phosphate pr oves as p r ofit able fo r use as t he 
complete fe rti lizer. In general it would appear , t hen, that the use of a phosphate 
fe r ti lizer is to be r ecommended in prefer ence to the appli cat ion of a complete 

commer cial fe rtilizer. 
H owc\'cr, t her e is 110 ob jcetion t o the addi t ion of complete commer cial fer 

ti lizers t o the soil and iE t ests carried out on the fa rm in compari son wi th aci cl 
phospha te indicate a super ior Yal ue for t he complete fe r tilizer , taking into 
accoun t the g reater cost of the material, then the mater ial may be used witl1 

the assurance of profit. 

DRAINAGE 

'l'hc na t ura l clrai nag·e sys tem 0£ Benton Coun1 y is fa irl y 11·cll cleYelopecl ns l1 as 
been indi cated in t he drainage map given earl ier in t his report. Most of t he 
upland areas ar e very well drained aml only in the case of: the Clyde silt l oa m is 
1herc any Yery defini te need of d ra ina ge on th e uplands. OC'casionally t her e m·c 
areas in some of the other soi l types wher e drainage would be desira ble and t bc 
installation of t il e \\'Onlcl irnprO \'C th e cond iti on~. For c:rnrnplc , t l1 er c ,ire loc•, 11 
ar eas in tl1c Carring ton silt loam, t he Caninglon loam and tli c Grnncly si lt 101-1111 
on t l1c uplands, " ·her e tiling would u.ndoubtedly be of value. In several cnses 
on t he terraces and bottoms t l1 c soil types arc poo rly dra in eel . 'l'hc Bremer :c;oi ls 
in parti cul ar sh ow a lack 0£ acl cq uatc clrai1rn gc an cl the ( 'ha l'i Lon soi ls 011 t l1c 
terraces ar e also r ather poorly drained. 'l'hc ·w abash :::oi ls and th e arcr1s of 
peat on th e bo ttomlands ar e generally in need of draina ge. 

Tiand ,rhich is too wet will not pTocl ucc at isfac tory crop y ields and C\'en i[ 
1·be area is only limited in extent, i t is often very cles ir ah lc t o til e it out i 11 
or der to im pr ove the drainage conditions. 

The first treatm ent which some of the so ils u eNl a11d 11" li ich is r cc1ui r d IJ y 
indi,·id ual ar eas in many of the types, is adequ ate dr ai1rnge. Until t hi s is ar
complishccl, satisfactory crop y ields will not be sec ured. Applications of feT
tilizing mater ial will be of little or no value on soils which ar e t oo wet. While 
t,he ti ling out of ar eas of lan d wlii ch are improperly dra in ed may be somewhat 
expensiYe, th e r et ur11 s whi ch ar c sec ured are d istinctly pr ofi table and it is a 

very desirable oper ation. 
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THE ROTATION OF CROPS 
'l'l1 c (·011 l irn1011 s gT0 11·.i 11 g· of ,111y one l·ro11 Yei:y quid, 1_\' 1-et l11 t·cs lli l' fr rli lil.1· or 

lhC' so il , alH1 it js n defini tely unprofi.tah le prn cfa·e. Tl 1e g-ro1l'i 11 g oC nn,v Olll' 

l' l'Op, CYCH if i t js a particu larl y Yalu alJle erop , su<:li ,is corn , ,rill J10t prove as 
profi table over it p eriod of rcnrs as fo ll o11·i 11 g a rntation 11·hi <·h ma .1· t0Jtb1i n 
ot hr1· l' rops wl1ieh are n ot as Yaluable. This is clu e to the fact that t here is ,t 
YC'r.1· n111id cl re r case in prodndion of a crop \\·hen it is grom1 con tinnousl.1· 011 
land. Yi clcls arc r educed Yer y ra pidly and in spite of the la rgt' r ,aln C' of tile 
t·rop, the profit from t he cr ops g ro1rn in a rotat ion over a period oE :·cars ,1·ill 
li e Ycr,r mu ch g reater . 

TJ1 cre is mnt·h definit e exp erim ental eY iclern·c in support of the clesiraliilit .1· oE 
adopting· a proper r oUition of crops fo t· Hie securing· a nd ma in tai nin g of t l1 c 
best fe rtilit y l·omlitions in th e so il. 'l.1l1 crc is also murh support for the conclu
sion l ha t jt is more profitable in the long run to rntatc r ro11s. FarmPrs sl10 11ld 
1Jo t he clcl udt1 <1 by th e hi g·h cr 1·a l11 e o l' somr pa rtic ul,tr crnp in to li r lic·v i11g 
1l1 ,1t t hr y ca n grnw that crop c0111 in1wusl ,1· arnl s<·eur C' gr rater pl'Otil.~ fro111 
I l1c•i r laucl . 

:{o spevial cr op rotat ion cxpcri111 r 11Ls h,we h Cl' ll carric<l ouf ill B enion l'oun l.1· 
h1 1t tit('l't' a rc n1m1 r 1·011 s goo<l rotntion s i11 11 sc th r11n11 t t ltr shitr·, many oJ' 1r liiel1 
rnay he sui tahle foe use in t h is co unty . .:-Jo one rntatim 1 e,rn be r ct·ommenc1cd ns 
rnnst. <k sintlilc fo r ,ill c- onclition ,;, a ll(l in fad it rnn y h e said that a11 y rotafion 
11· i! J be n1 lm1hlr provi clecl i t l'on ta im; a lq ~·u111 c <·ro]) am1 provides for 1-l1L' 
g 1·01l'i11 g· o l' a money c1·011 in ll il' rofatio n ,i s fr cqu r nll y ,Is feas ibl e. 17'ro 1n a 1n ong 
f il l' Foll o1l' in g ro tations, som e one w,1.1· m ,l ,I' l1c vl1 m;c11 11'!1ieh wj l! be sui tab le for 

use u11dcr a lmost any condit ions in 1 It is c:o unl y. 
1. S IX-YEAR HOTAT ION 

f,'irsf !/<'111' - Corn. 
/:ircr!l!l f y1·11 r- Corn . 
'/ ' /1i nl !}('rrr - ·w .beal or oat s ( wil h <: lover, o r e lov e r allll g ra s s.) 
f, '011rlh :ucur- Clove1·, or clov e r a n (1 g rass. 
l·'ifth y1·a1 · - Wheal (with clover), o r grnss a nti (' Jove r . 
::, i.rlh yeru -Clove r , or clover and grass. 

Thi s rot at ion m ay be reclu ce cl to a fi ve-ye,1r rnL, I ion ily c u lli ng o ut e it her til e seco nd 
or s ixt h yea r ancl to a fou r-yea r rota tion l) y o mit ting tile fi fth and sixl11 years. 

2. FOUR OR F JVE-YEAR ROTAT JON 
Vint /JC!/1' - Co rn . 
.'fr('(mll 7;r·o1·- Co rn . 
'/ ' fl irrl JJN/1' - Whe.'ll or oat s (w it11 clove r o r wit h c lovu a n cl t inwlhy.) 
Fou rl/1 ur11r-Clove r (11' ti m ot hy ll'a s seecl cd with the clover t he pr ec0cli11 g _vea r. L11 e 

r ot.a li o n may be exte nd ed to Av e .\'l'a r s . T h0 las[ no11 11·ill cons isl 
prin c ipall y o f ti rn ol11,' .) 

3. FOU R -YEAR ROTATJON WJTH A LFALl~A 
1"'i1·st yc11r - C'o rn. 
Seconci ycar- Oa t s . 
'I' l i-inl yca1· - Clov e r . 
Foni·th year- Wh eat. 
Fifth year - Al fa l fa . (The Cl'O Jl rn ay r e nrn i11 on lh e laml five year s . T b is fi cl l1 sh ould 

t h en be used fo r th e fo ur yea r rotation o utl inetl above a n cl th e a l falfa 
shif ted lo o ne of t h e fi eld s which pre vi ou s ly was in t-he [our-year 
system.) 

4. FOUR-YEAR ROTATIONS 
Virst .uem· - Wheat (w it h clove r .) 
Seconrl year- Corn. 
'I'hinl yem· - Oats ( with clover.) 
Fmirth year- Clover. 

DJ!;NTON C'OON 'i' Y SOTLS 

First yec/7' -Con1. 
Nrcoml ycar- \Vh cat or oats (with clove r .) 
Tltinl year - Clov er. 
Po111·th yecl?'- Wheat ( with clover.) 
F irst yem· - Wl1 eat (,Yith clover. ) 
i:,ecoml yrw·-C lover. 
Tl,irci yerff - ('on 1. 
J,'onrth year-Oats (1Yith clover. ) 

5. 'r U HEE-YE AR RO'l'ATIONS 
Finl yr11r - Co rn. 
Seronll ycro ·~ Oats or wheat (with clover see cl e(l in the g rain.) 
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'l'l1 irrl :urr,r - Clove r . ( In grai n fa 1 min g. o nly l he g r a in and clover see d sh oalll be 
sol d; most o[ the c1op resal ucs 5uch as co rn s tover a nd s lraw s h o uld 
be plowed under . 'l'ile c love r may lle clip ped and left on th e lan d lo 
lle r et u m ed to the soi l a ml on ly t he seed la k e n from t he second c rop.) 

i·'irs/ .11eur - Cor n . 
81' co·11il JJ<'Cl (- Oats or 11·h ea t ( witl1 sweel clover.) 
'J' !l inl yrnr - Swee t clove r (Th e clo,·er rnn y be mix ed clove r s a ncl u sed largel y a s p.t s· 

t nre and g r een man ure . ) 
(Th is may lie ehangerl to a l ll'o•year r otat io n by pl ow in g tl1 e s 11·r'cl 
clover und e r the fo ll ow in g s 1Jl'i11 g fo r co r n.) 

Vin;t yea r - Wheat (with clov e r.) 
Ner·on(l yettr- Cor n. 
'I'lli.rcl 1JN11' - C'ow peas or soybea n s . 

THE PREVENTION OF EROSION 
E r osion is il1L' t·;1 1T_1-i 11 g- :111·11.1· ol' !lie ,.;i trfat ·e .~ oi l 1l1tu t h e frcr 1noye 111 c· nt of 

wat('l' n1·cr t l1c s 11 rfac<' of l it (' J,11 ll l. l, 11 011·11 as sh eet t' r os io11 or tlw 1n1shill g" 
a1rn1· nf t il t· soil ll'it Ii tltt• Co rnrn1io 11 of g111li t•c:, g ul eliL'S o r rn1·ill ('s. 

B;.osioll on·un, to ,1 t·o11 s idc 1·11hl c PX lt •n t on so me of t he so il ty pes in Hr· nto n 
( ' 0 1111 tl'. 'J'li e TJi mllPY soi ls 011 111c rollin g to ro ugh or li rok ei1 nrcHs of upl arnl . 
tl ie c i'in ton srJj is 011 t il e rno n' r olli 11g to rongh a 1·cns nf locssi11l nphiml. ;11H1 in 
sorn c m·e1ns of 111 (• ot li (• t· uplan il i y]lcs, <:onsiclcrnhle crnsion has oce rn-rctl. ' l'lt e 
s lt allo,1· pl1 m;r of I li t' 'J'arna s ilt l on1 11 is a 1·es ul1 of th e wnsl 1ing :11n1,1· of con 
siLl enilile ,1 111 ormts of l11 c sudm·e soi l. Jn man~- l'ascs thi s s nrfal'C wa:-;lti 11 g lrn s 
hcr11 Yc r.v sign iri t·a n!. ·wti en·n r gull .v in g oec: urn in t l1 e uplan(l s, it is w r y ('Y.i 

tkn t Hrnl tlwrc is 11101·(• Jll'('<l fo r tl 1c protc<:f irm of the land fro m t l1e fo rrna tion 
o[ 0·1 illi, ·~ liut wl1L' r(' s1 1rh1 t·<· 1n1sl1i11 g lll' l' tt1 ·s, tl 1( ili sastrnm, r, f'fects a rc not c:o 
<·Yidl' 11 I. a,11d l' r1· qut' 1i1 lv [ li e 11 1' l'd of prnkdi 11 g I i1 l' soil i.~ rnit 1· eL·o g11 izcd . 

Y,1ri o 11 s lllt'lli otb ;1 1·<· fnll o11·t'd I'm· tilt· l.'. illllrol a ncl pn• 1·e 11 ti o11 of !'l'OSion 11 1 
Iowa.. 'l'h C'~W rn cllio<ls (liffn :-; oi11l'1l' l1i1 L t1rpl'lllli11 g 11pn 11 i li c 1,YJ1 C of n os io11 . 
Rros ion ot·c·111Ti11g dne lo " ckat1 f ur ro1rs" 1iu1 y l1c l'011 t 1·oll ecl hy " pl owi ng
i1t " b,\' "slnking i11' ' or h,1' Ill e n ,;l ' of P,1 1·th (lams 

S 111cil l g ull il's rn :1.1· li l' fi! l <· d IJ .1· Ilic "stal,i 11g· i11 ' ' npr rnti on, h,1· tl1 c nsc ()r 
str,111· clnm s, N11 ·tlt cl a111 s, ( '.] n·i sto plt er or D il'kt'y ll m11 s, A llam:,; tlarns, strrne dams, 
rll\i!Jj sl1 <lnms, \1·01Ti1 wi re tlmns, (•01 1e1· ef<' darn ,;. 'l' l1 l'_I' rna.,· he JWC\'l'ntc<l fro 111 
ovt· rnTin g l,y 1l1 orn (lrninagc• 01· h.1' 1l1e u se oJ' Sol l str ips. J,ar gc g ull ies a re 
sinii la rl ,v n ll cd 01· \Jl'l'YC111ccl frorn 01·t·t11'l'ing. ]~rns ion i.11 lrnlto111L1n<l s is prc
vt•nfl'll Lr sl rn ig·li! r nin g lb e stn·,1rn s. h,1· t ili11 g ,11Hl b.1· plm1ti11 g trees ll\l t lw 
rhainagc c-lian11 r ls. llill sidc erosion is c011t1 ·o lfr rl lJ _v t lt e use of orgnn ie rn at
f er, by gr ow.i 11g co,·rr crops, h.1· co 11t n111· <li sl' ing, hy lP1T11.<·ing, by r!rq1 plow

ing nncl h.v t h e ust' of socl stl·ips.'"' 

,:,SPP ·1:n]] Ptin 1:-;:;_ Soil F)rilSi()n in To w:1, J1,-w:i AgTicultun1l l~x nerim r-11t Sl:1tion. E sten F-io n 
Sc •i·,·il'l' Bull <·tit 1s i1:1, ~1 -1, :!~. !l(i. .\grkullur:tl E-...: lv11:--iu11 Sen·i<'l', .I owa Sletle Col lege 
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INDIVIDUAL SOIL TYPES IN BENTON COUNTY~ ~~ 

'l'herc arc 2G incliY id ual so il lype,; in Benton Co unty and these with the shal-
10\r phase of lh e Tarna silt loam and tbe areas of meadow a11d peat, make a to tal 
of 2:l inclivicl n al soil areas. Tliey are gronped in to fom geoups; drift soils, loess 
soi ls. tPrrac c soi ls 111 1cl sw,1m p and bollornlancl soils. 

DRIFT SOILS 

'l'here arc eight dr ift soi ls in th e coun ty, classified in t he Carrin gton, Clyde 
and Lindley ser ies. 'I'ogether they coYer 2G.O per cent of the total area of th e 
county. 

CA RRl KGTO N SILT LOAM (83) 

The Carrin gton silt loam is t he largest d ri ft so il in tli e coun ty and th e second 
most extensively deye]oped type. Jt occurs on 11.8 pe1·ccnt of tlic total a rea. 
Tt is most extensively developed in the southeastern par t, occnpy in g most of th e 
upland bel\r ccn Shellsburg ancl 1hc Iowa County lin e. It occurs extensiYely in 
( 'a 11 ton , Fremont c1ncl Lmn-e1wc 'l' ownsh ips. In many secti ons oE tli cse to,rnsh ips 
it OC('11 p ies t he e11tire arec1 s of upland . There are numerous small a reas of the 
t_,-pr in othr r parts of the coun ty. Some of these a rc r ather extensive in s ize. 
'J'l 1ere is rallier a c·omiclernblc ar ea extendin g from th e ceutrn l sert iom; of Ed en 
'l'ull'nship i11 1lw CL·n tt· r of the co nn t,r, i 11to Big Gron· 'J'mr nslt ip. 'l'lt erc i,; 
ni tlt er a la rge c1rea on t he ,rcstern edge of the county in the son tli crn part 
of Km1 e 'J' o11·nRltip mid in t he 11ol'thet·n part of Iowa '.l' ow11sh ip . J\11 otLn 
co11 s icl erable a rea .is foun cl in the north ern part of the coun ty in Cedar 'l'omJ
:, hi p, j11st 11·cst of ~H . A1 ilnnn. A nnrnbe t· of o1her· sma ll er arcns of th e t.,·l' e 
OCCll l'. 

Th e surfaer so il of lhe Ca nin gton silt loa m, to a depth of abont 10 inc lt rs, 
1:011 sisis of a cla 1·k g- ra.vish-hrnwn or clad~ brnwn mell ow si lt loam. Belo,,· 
1 hi s point t h<·rc m·c a fe11· in <·hes of a clnll brown silt loam, grncling into a 
ligl1t bro,rn or dull ~-el1011·ish-brow11 eompact si lt loam to a depth of 18 to 30 
iml ll·s. Helo11· t It i,; poi n1 1 he snbsoil is a ligh t bro\\'n to yell oll'i sli -brown corn -
pa<:t an d moderately frialil c h ut ordinarily somewhat sticky, g1·itty, s il ty 
c·.lay lo,1 m or clay lon rn. l11 pL1 ecs the lo11·e r snhso il s lt om; so 111 c g rny a ncl 
lm)\\'n mottlings and con1nins pcbl Jlcs and graYe l. Houlcl <' rs arc fon ncl t luu on t 
tl H' soi l sec1 ion ancl OC.l'as ionnll.,· 011 the ;.;nrl',1cr. In topography 1hc Ca rrin g
ton s ilt .loam is gc11t l.,· ro lling to r ollin g. Drainao·e of the type is good . 

l'ra c1 ic,1lly ;ill of t l1e t.rpc is urnl er cultiYat ion ancl genera l farm nops 
nn: gT011·11. Yirl(ls nrc Vl' l '.)" s imi la ,· to tho,w src1n·t·d on tl, c 'J'mna s il t loa m, 
t·o1·11 ,1Ye1·c1giug from 40 to :iO bn shels 1w 1· acre, oats ahriut thr same, an d 
l1a :1· from Oll c to t,ro tolls p er ac re. 

*J: c nlo n Co 1111t y :-t <lj o in ~ Dla ck lTa \,·k Co unl ,v on lh e n ort h and L, inn (.' qunl_v o n th e cnst. 
ln som C" cases t he s<> il n1n ps or Lh c~e co un ties tl o not a g r ee along the bounclari C>s . Thi s is du P 
ln th e faet t hat sc ,·cr a l types found in l hec;c a djoin ing counti es on a cco unt o f th eir very small 
:i rc:is have not be:en Px t0nclc cl into D e n to n Count~'- U s ually the differe nce is only a s li g l,t 
l 'han ge in tcx l ur0. 'l'h c ·1:u c kn e r silt lua1n o r J. .. inn Co un ty h:1s been· includ ed with the \Val!kcsha 
sil l loan, in :cr,nton \onnL _,· ;1nd t y pes o[ the Ca rrin!;ton , Bu ckn er and Sarpy seri es h a.Ye 
been includ ed , vi th oth er t ypes of th <' snn10 seri es in B enton Co un t~·- ~rh o silt.,· el ay lo~ll11 S of 
l h c C l,-rl c a ncl l~r crne r seri es in Dl ac l, H a wk County have b ee n in cluclecl with th e sil t l oa m of 
the san1c seri es in B e nto n Cou n ty. 

** Th e d escr i p t i on s o f th e incli v iclua l so ils a s g iYen in th e Bureau of So ils r eport h ave b een 
closel y foll o w ecl in l h i s sec t ion. 
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The Carrin g ton si lt loam is normally a r ~t her prorlnc-ti,·c 1ypc hut l·1·op 
)·ielcls may be cons iderably .incr eased by proper methods of soil treatmen t. 
'J'h e beneficial effects of app lications of manu re, lim e an cl pho,;J)horns fe rt i
li zers l1ave been shown in the experim en ts ,,liich li avc hee l! r epor ted in p r c-
1·io11 s pages. 'l'b e l iberal application of manure to the so il is stron gly to h r 
recommended as large in creases in crop yields c1 r c al\rays secured from the 
11 sc of thi s mat eria l. 'l'li c type is acid in r ec1c1 ion an d the mlcli tion of lim e is 
\'Cry clesirahle in order to bring about the hest gro,dh of legum e.· an d also 
to provid e the best conditions fo r maxim11111 ~·irlcls of the oth er general farm 
,-rops. Th r nse of a phos11ha tc fert ilizer is ,·cry cl csiralil c on t he soi l an d l arge 
in creases in crop yi eld s are secured from t he applicati on of: r ock phosplrntc 
or acid ph os-phate. \\Thich materi al should he employ ed cannot n ow he, 
defin itely sta t rcl. In many cases acicl phosplrnk seems p erferabl c lm t in 
other cases r oek phosphate gives quite as large increa ses in crop yields. Tests 
of the two pl iosph a.tcs under in c1ivi cln al fa r m conclitio11s arc very desirable . 

CARRl NGTON SANDY LOAl\1 (3) 

'l'h e Canin gton sa nel y loam is the second largest cl rift , oil in the county 
and the fifth la rgest individual soil type. It l'Ovcrs 5.2 per cent oE the tota l 
area. P r actically all of the type is found in the northeastern part , north ancl 
east of t h e Cedar River, where i t occupies c:dern;ive areas on the uph111cls. 
rt is the predomina ting t_q1 , 011 1hc cast slope of Bear Creek and in mueh of 
P olk 'l'own ship . 'fher e is a smaller area of t he type alon g the river northeast 
of l\ft. Auburn and sever al small ar eas arc fo 11n d in Benton Township , south 
c,1st of Ben ton City. 

'l'Jie sur face soil of the Carrin gton sanely loam consist s of a dark brown 
OI" dull brown sanely loam or- heavy sancl>' loa m, extending to a clepth of 18 
to 20 in ch es. In some areas the soil is almost a loam in t exture. l3elow 18 
in ch es, there is a la yer of a ligh t er brown compact sall cly loa m, wbi ch grncl cs 
at about 24 to 30 inches into a light brown loamy medinm sand or light sandy 
loam s 1il isoi l. Var iations in th e soi l occur in differ ent locat ions. In ]ower-l>· inµ; 
areas, t he surface.soil is somewhat h eavier in i.C'xt nrc c1ncl rlarkcr in color, whi le 
in t he higher porti on s t he type is coarser in t exture and brnwn cr ot· l ight er 
in color , approachin g t he Ca rrin gton sand. 

In topog raphy the Carrington sanely loam is r ollill g and naturally well 
(lrainecl. It is n ot droughty which migh t be ex11cctecl because of its samly 
texture. 

'l'he type is uti lized for th e production of: or dinary fann crops, corn, oats, 
barley, wh eat, r ye and clover and t imothy being most commonly grown. In some 
ar eas, watermelons, cantaloupes and other truck cr ops arc produced. Yields 
of the general farm crops and of trnek cr op. are usually qui t e satisfactory. 
Large increases will be secured, however , by certain methods of soil treat
ment. Th e type is low in organic matter an d wi ll r espond r eadily to applica
tions of farm manure. 'fhe use of leguminous crops as green manures will also 
be very valnable on this soil. It i.s particularly important to bui ld up the organic 
matter conten t of the soi l in order to make it more productive. 'l'h type is 



48 SOIL SURVEY OF TOW A 

11 vi d 111 r n iel ion an d wil l r cspontl to t bc app lical io 11 of lim P. Pl1 os1d1 ;1 II' l't·1·li
li,,:t•rs will b rin g abo11L n op i1w rcasps on 111is so il. J\ 1·i cl p hos pli n1l' 11·ill 1111 -
<ln uht cdly be 1·c·ry des ir abl e fo r 11 sc in r-o n11 cd io11 11·it l1 UH· g r01l' ing o[ gP 11 Prnl 
1'11r 111 t·r ops. Owing· 1o i lw normnl h1 t k o[ orgc1 11i(· nrn11 1•r p rn li;1hl.1· 111·i cl p li os
ph,11 1• w ill g i1·e lwti(' l' 1·1'1 11rns l li ;111 rm·k p li os pli ,1lc• on I h i-; so il. ( '0 111pl t•ll' 
cn m1 ne n :ial fcrL ili zcrs im1 .1· he 11secl wilh prnfit wl1erc tr rn·k nops arc g 1·01r n 
;111d pcrh,1 ps abo in SO lll (' ('ilS('S ll'hrn· g' l'll(' J' il l f,1 1·111 ('i'O Jl " ;l l' (' pro1ll i(•(•[l. 'J'<·sl,; 
of' t h<' Ya h1 r of ac: i(l pli o-;plrn1 P ;1 11 d t·o 111p ll'lt• (·o:n 11wl'(·ia l fp r l ili ;1,r• rs 011 !Iii,-, 
,·oi l a l' <' to be 1· cc:orn111 c11dc·d . 

C.\[1 1{ 1:'--:G T ON l ,OA l\'l (1 ) 

The Ua r r i ngto 11 Joa 111 is t hr t li iecl rn osL <·x1c• 11 :-; i1·c: rlr il't so il a nd t he six111 
l,11 ·gest ly pe. It 1·01·c rs -i.+ pr• r c1•11 1 01· I ii(' lnl,il ;1n·11. I t ot·1·111·s rn osl l'X · 
lcns in· l,v n ort h o f' Ili c <.' cil ar ni,·r·r i11 a li1 ·II 011<• lo h rn 111 ik s in wi ll l li on c·,1r· li 
s iclt• o l' P rai ri e C reek a n1l cxtPrnli 11 g· :-;0 11lli castc r ly ·l li ni l lrh ,11 1,1. N 11111<·1·011s 
ol lw r nr Pas of t lw !,1·1w oec: 11r i11 Ya ri o11 s p ar ts ol' I IJp r-o1 1nl_1·. '!'h er e is n nitl 11·1 · 
eo 11 sirle n1 hlP ar ea 011 !he wr:-;1el'l1 -s icle of Pn111 (' rrr·k in l 't·rla r mid -1c1ekso 11 
'l' ownsh ips. A la rge body of this l,l't)e is also found north east of l\ U .. \ 11 ln1rn 
in Cedar 'l'ownslrip ancl a, s n1aller one dirPd l.v n orth of :\H. A nhur n. S111:i l l 
a n 'as ocn1r along so me of lhc strea ms in 1lw t·c11 lrn l 1rn 1-t of t h r t·o1111 ty, ,1rn l 
s1'1·c ral ar e fo un rl alo11 g P n 1iri c C'n•ck arnl Pi 11 t• ( 1 1· rpk in 1hP sou thern p,11·1. 

'l'hc s nr facc so il of tl1 e ( 'i11Ti11gton loa 111 is ;1 rl ,1l'k brown t o n r ;irl _v h l;1(' k 
1·1-i ,11Jle loam, e.x te11Cli11 g to a, d cpllt of ] 2 to J G i11 el1cs . 13elow th is p oi11 L ilH· 
s1il Jsoil is a som ewhat ligh ter hrown l1ra,vy lonrn a1· 2:Z 1o 2-b in cli Ps l)('C'Om ing- ;1 
li ghl- lJn nni s!ir-k :1· fine ;.;n ncl .1 · loam or sa 1H1,1· dn_v 1011111 . lfo ul llPrs ;ir r occns io11 -
,il l.1· fo urnl 011 t h e s m·f,1c<• of fhc soil ;mcl 1h r ll tl1c' .~ni l sPdion . In places 1h cn' 
is a gr adual gra d uat ion from Ga rr ington loa m in 1o 1hr Ca rrin gt on si ll 'loam 
ancl th e boundar y line. l1a1·c been located rather a rbitrar il)'. 

In topograpbr the Ca rrin gton loa m. is g-cnU,1· ro lli ng- lo rol ling-. D rai nngr 
is p:c ncrnlly adeqn atr . In a fc1r a r eas w·li c r r· !l1e to pogr Np h_1· is m o1·c· ln·rl 1 he· 
snb.-o il is n ot well drain ed an d the type nee cl s t il ing. On 1.l1 c slopes mo 1·c m
lrss er osion ha s occunccl m1cl in some places 1Ji r li g ht er l'O lorccl s ubs11d,1(·c a 11<l 
subsoil nrn te ria ls arc c.xpose cl . 

1\fost o f the ty pe is in c11ll ivat ion an rl gp 11 r r ,1 l l';11·m r r ops im·l 11 cli ng r·n1·11 , 
o; il s, lrn .1· mid lmrley a rc g- 1·own . A vc ragl' yi r ld s nl' 1lwsc nrP onlimn il.1 · q1 1ilP 
s11! isfac·tOI')· . Tli p so il w ill responcl rPa<lil_1•. li rmevr r. 1o a11p lir,1t ions of m m1u1·p, 
l im e and a ph ospl1;1tc fcrti liz(•l'. 'l' h c c·.x p r1·i1 nr 11ls il i-,c: usseil earli e1· i n this 1·r por1 
l1 avc i]l(licatccl the lar g in cr eases in crop y ields ,l'hich may he scl'n re<l 011 
thi s soil from the np pli rat ion of far m man u r e. rrhc type is acid in i-eact iOll 
an d for the best grO\dh of l rgumes, lime sho ukl be nppliecl. In many cases 
large increases in th e y iel rl s of oth r r cr ops a r c :-;cc:ured from thi s m ateria l. 
Tlrn u se of a phospl1 atc fer t i lizer has bee11 attended in many cases with ve ry 
p rofi table crop in crca,;cs. A cid phospliaic ancl roc: k ph osphate haYc both been 
used to nch mitilg·c 011 t hi s so il. Tll somr c:isrs one 11rn!r1·ia l se r rn s prefcrah le 
while in other cases tl 1c ot her mater ial g ives q11i (e m; good resnlts. rr csts of 
both p hosphates on l lii s so il 1 .\'lH'. a re r Peominc1Hl ec I. 
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CLYDE S ILT LOAM (84) 

'l' hr ( '1.l'llr si ll lo;1111 is Ili c ro1 11·l h l 11 r gcst soi l •1.nic a 11 d ll1t· l'iµ: hi lt i11 (0 Xlc 11 l. 
J I t:OYP l's :!. .S JH'n ·Pn t o l' Ilic· lo lH I H l' C',l. I I occ urs in ni11ll l' l' 0 11 s clra in;1gewn_1·s 
;1 11(1 in pn orl.1· <'ii-a in l' d , <kp rrssp fi ill' t' ,l s i11 i h P UJ)l ;11 Hl s. Snrn ll m·<' cls ol' l·hc 
ty p1• ;1rr f'n 1111 <l in ,i ll p;1rl s o f' I li e c·o11 nl,1·. 'J'h rr.: a r c 11 0 J,1rgr iml i1·iclrn1l a 1·1' ,1s 
u[ I li e so il. 

'l'h l' s11r1';1(•t• or 111 (' ( 1 lydt• ;.; ill ]011 111 is ii lJl ,lC'k :-;i l1 lornn . ('Xil' 11 di 11 µ· in ii <ll'p1li 
o l' S to l :!. inc li l':,; , IISll <i ll y c·onl ,1i 11 i11 µ: S() ll ll' gTi 1ty OJ' fi ll ( ' ;.;;irn l_v rn ;ll ni,11. 'J' IH· 
s1 il Jsoi l i:-; 11 st it·k.1·. ;.; ill.1· <·lay 1011111 . nr•;1r l_1· lil ill·k in vnlor , l' i1m1gi 11 g ,ii :!O lo :Z-l
i11 1· h(·s in lo a rln rl, µ: rn_1· p lasl ic s,ill(l .1· (· la.v. lir 1· 0111 in g rn orr sa nrl .v ;111<1 o f1t •n 
,-d nn,1· 111•;1r I li c• :Hi ine li ci l·pl l1. 'l' lw ln1l'<T s1 1h:,;oi l is 11 s11nll.1· 111 nn' or ll•,;s moi
tlC'cl ,rnd s1a i11 l' d w ith rn s(.1· linmn , .1·e llnll' isli -lrr n11·n mid lig·li 1 g·ra.1· . 

'l' hpr(' ,11· r 111 ,11 1,1· n ll'inl im 1s r rn111 llw L_vp iea l so il. '\\Th ere iL 01·<·1 1rs ;i t!j ,11 ·1•111 
l o s1111 cl.1· 1.,·J)<' s tllC' rt• n r r ,1rc' as 11·li err !li e· sl! r l' c1<'c soi l is a 11 H>1'P 0 1· lPss rl,1r k 
co lored 11 1ueky sa n rly s ill'. 10;1 11 1 and 1-h c s nhsoil a g ray ish s1i eky sa ll cl or sand.,· 
cl a_\-. vVli e 11 fo1111cl n ear l o;1 111 s 01· s ilt loam s, 111r s 111 ·Fa rc so il ap p roc1ch rs n s il l .'· 
(' ]a _y loa m an rl 1h c snhso il is more nn iforrnl.'' heavy in l ex. h u e. I n som e arras 
f hr surfac-1• so il i;.; almost ,1 s ilty \' lar. Tn iopogrn ph _,, 1 li p (' ]_l'(lP s il t lo,1111 is 
f1 ,1t fo rl ppresse cl mi d t l1P ml1 11 rn l rln1inagc i;,; poor . I n 1m111_1· srasons ,rntPr rc•-
111 a i11s on t li r a reas for to11 ;.;i rlernhlc pe1·i ocl s. In so me p lncrs l·lw sm fncc is hoggy 
ancl so 111 ewJ1a t bnm rnoc·ky. 

' l' he 1,v pe is 11artic1darly in n ecrl oE clraim1 gc i11 Ol'(l Pr to 1,r maclc procl uc:I ivP. 
1\fost of t he un drained ai· r ::1s lll'C nsecl for wild hH.'' ,i nd fo r p as ture, aml goo rl 
s1·ancls of blue gra ss are rn r1 i1 il a in ecl. H ay yields ::1re good 011 the soil ancl wl1r11 
1\'Cll drain ed sa tisfactor y y ielcls of cor n may he scc nr ecl . 'l'be type is not 
so ,rdl sni tcrl to small gr ai ns. Tf th e areas are to be r11ltivatrrl t h r.' ' ;.;l10nlcl 
fil'st oE a ll be th or oly d r ain ed. Rmall applications oE farm manure ,rnnl cl he 
Y, tltrnhl c on ih c d ra in ed ar ea. to stimulate the p rocl urt ion of aYailahlc pla 111· 
food. rrhi m ate ri al sh ould n ot he ap plied precrcling- t l1e gro11·ing of tl1r , ma ll 
gTain crop , since i t may canse the cr op to lodgr. , ' 1rnlll amou n ts a pplir<l 
at o1·11 er p laces in t he r otat ion \\·ill he of value. 'l'h e type is acid and wi ll 
resp on d to limi ng . 'l'li c 11 sr of a, Jlhosphate fcrti li zrr is n 1·y rl csir able. rrcsts 
o l' r ot·k phospha te ancl ac i1l J)ltos ph ate arc r eco 111mr n clccl. 

L INDLEY S IL T LOAM (~2) 

' l' li r• Jii1l( l lc,1 · s il l lo,1111 is a min or 1.Y Jl l'. c:01·<'ri 11 g 0 111.1 · O.i' JH' l' l' ('l lt o [ li1<' 
1ota l a n•a. H oee 1trs pn ie ! in 1ll .1· rnti1·rly i11 th e soutl1 rr 11 p,n-t in I owa ai1rl 
T1er o? 'I' o\\· 11sh ips, b ei ng fo und on th e sl o11es and alo ng til e s maller str ea ms 
an d in term it ten t clrai nagcw;:iy. . 'l'l 1ere is one small tral't in section s 4 and 9 

of H a rrison 'l'ownship. 

'l'he surface soil of 1.hc T1in clley silt loam is a li gh t bro\\·n compact silt 
loam, 6 to 8 inch es in cleptl1. '['he subsoil is yell owish-b r own or light brmrn , 
comp act, p lastic silty cla y loam or cla_v lon m, becoming somcw lwt lighter in color 
and more pla ~tic at t he lo\\·er clc pths. At 18 lo '.20 i nc-li es 1hc s11hso il is a g rit1_1·, 
stick y , dense d ull ycllo1l' ish cl il ,1·, h ecorni 11g mo11 le<l 1l'il h IJ1·01l'n a 11 cl r ust.,· 
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brown at the lo,Ycr depths . 'l'hc subsoi l u sually co11 ta i11 s .·omc sa ncl , g ravd am1 

rock fragments. 
The Lindley silt loam is r oug il to brokc11 in topograpl1y. 'l'li c s lll' fii ·t' drn i11 -

;1gc is good but t l1 c type i.· sub ject to vc r ,v sc riom; cro:;i on . 
About on e-ha!£ of the total a rea of the t,qrn is in t·1tlti\'ation, t lt c l'<' 11H1i]l(ltT 

being in pasture and for e ·t. On the r ougher areas, it wou ld be un clc':i t, nl>le 111 

gen eral to attempt t·ulti vntio 11 , and much more sat israetor.,· to allow the l ,111 il 
to r emain in past ure. On t he i;moothc r sect ion s ge nera l fa rm c rops; n1:1,v be 
~Town. In tilcsc ar eas incr eased crop yicl ]s ma y be sccmccl by the p !'Opr· r uac 
~f farm manme, lime and a phosphate fer ti lizer . 'l'lt c liberal appli cation of 
manure i;; very clcsirahlc as the type is low in organic matter . ] 1a rgc increases 
in crop yields will r esult from the use of manure. 'l'hc type is ac: id and will 
1·< ·s pom1 to applicationi; of lim e, especiall y fo r t he best g rowt h o[ lcg urn rc;. 

Th e applii.:ation of a phospltc1t e fertili zer is stroJ1 g l)' r ccommem1ed. Probably 
ilt'ic1 p hospha te would be prefer able for u se becau:;e of th e low organi c n 1atter 
(· ontcnt of the so il. IImYC\"Cl', t ests of rock phosplia tc anc1 a1.:id ])hosphatc urn .,· 
be carried out on this type to determine which material will be more profit
able for use under individual farm conditions. It is Yery important when 
tltc typ e is c 11 ltivatcd t ha t all precautions he taken to prevent the oc<·urrcncc 
of erosion, as washing a1ray of the su rface soil and the fo r mation of gullies 

11 w .v frequently occur. 
CARRING TON SAND (119) 

'l' J1c Ca rrin g ton sa 11rl is a minor ty pe, co1·ering 01il y 0.-1 p cn;e 11 t. oE the 
total area. It occurs rnain lr in assoc iat·ion with t il e CmTinglon sallll .)' loam 

11 orl lt of the Cedar RiYe r , t h e l a r gest areas be in g fo1 rn d j ust uortlt o[ Vi11t o 11 
a 11 d in ,:ections 15 anc1 16 of Harrison T ownship. Another considerable area 
i~ fo und in til e Yicinity ol: Denton City. A smaller body of t lt c type occ:m·s 

Jl orthwest of lVIt. Auburn ,1lo11g the Bla ck H awk Co unty line. 
Th e surfa ce so il of the C'a rrin gion sa11c1 is a grayish -brown or da rk grny isli

bro1n1 loa m r ni cdinrn t extured sa ll(l , extendi n g to a depth o[ ]0 lo Ll i11ehes . 
'J'li c sub soil ·i.· generally a li gh t bro,rn or yellowish-brown incoherc11 t, medium 

text ured saml. 
In topography the Ca rriJi g ton sa ml is urnlllla ti n g or cl11n clikc. Jt ii; fo uml 

o11 ridges an cl elevations nhovc the acljaem1t san dy loa111. Dra inag·c is ex ssi vc 
;111 cl rn ost of the type is cfronglity. \\'hen n ot pro1e<' lcc l by 1rec gl'o1d h or 
other vegetation the soil is subj ect to wincl action aml consicl crahlc cll'iftir,g 

occurs. 
~fost of the areas of the typ e in mor e exp osed po.· itions arc un cultivated, 

but a r c used as pasture, altho their value for this purpose is lmv. 'rhcrc a r c 
som e scatter ed trees on it, mostly small oak. 'l'he y ields of gPncral farm cr ops 
arc us ually unsatisfactory except in season s of abunclant r a infall. Some water

melons, cantaloupes and early truck crops are grown on t he type. 
If the Canington sand is to be used for cultivated crops i t needs fi r st of 

all to be liberally supplied with orga.ni e matter. I rnrge amonnts of farm 
mmrnrc " ·onlcl be valuable anc1 t he tu rnin g 1111c1c r of legumi nous crops as 
green manures would have a ve ry ben eficial effect. 'l'hc type is acid aml wil I 
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r c"-; pond to liming . 'l'he n,;c o[ phosphate fo 1J ili zers would nmlonbtccl ly h<' 
of' Yalu c a11d tests of acid phosphate are reeorn m<• nd ecl. ·whet·e truck cro1Y, 
u1·c gro,rn compl ete co111mcrc ial fe r tilizers wo uhl undoubtedly be profitabL. 
Exp eriences with 0U1 er simila r sa ndy soils indicates th e p ossibili ty of r eclaim
in g arcus ol' tl1is t,q,c h .1· tl1c propr r u t ilizat ion of green rnHmn·in g mat erials 
,incl tlrnl s;llisfac-tory ~-iclcls of gen eral fa rm crops may then h e sec ured. 

LINDLEY F INE SANDY LOAM (136) 

'l' lt c Li 11 cllc.1· fin e san,ly lo ,rn1 is a mi11or type, coYerin g onl.,· 0.--l pe1·ce nt of 
tl1e total area. 1\ea1·ly all of it is fo 11nd south of the Cedar R iYe t· in J3 e ntu11 
'J'ownship. There is one rath er c•x t en s iY e area in sections ] 3, 1+, L:i, ~:"l a 11 cl 
'.2 --! oE B enion T oY,nship . }.._ ratl1er cons icl ei-ab lc ar ea is also fo und iu sec tions 
l ancl 2 of Canton 'l.1 ownship. 

rrhe smface soil of the Lindley fin e sandy loam is a mellow fin e sandy loarn 
li gl1 t li l'Own in eolo 1· aml cxtenclin g to a dcp t l1 of 10 to lG imh cs. The s ub
so il i · a compact li gh t brmn1 fin e sa n dy clay loam. In some a r eas it :is a 
yellowish-brmrn sonie,rhat sticky loamy fin e sand below 2 to 30 inches ,Yhi le :in 
othc1· cn scs it eo nsists oC a compact, rather sti c: ky, fin e sanely lnam, lig11t hr ow11 
l<l .,·clh)\\·isl1 i11 co lo r. Ot·c:asion a ll y coarser sand ancl p ebbles nvi.: ur t l1n1 t IH · 
so il sect ion . Th el'e is much Yari at ion in t he s nh:;o il ch aracter . 

Tn topogrnph,,·, lit e Lindl ey fill c sanely loam is r ollin g to hill y, bei n g co n
fin ed in places to tltc ridges and slopes. Th e natural drainage is good. Only 
;1 smnll 11,1rL ol' the typ r is under cultin.tion and a l ar ge proportim1 i i; k e pt 
in past u re and in forest, for which i t is umloubtedl y best fi tted. On tl1 c culti
rnted a l' CilS, cr op yieltls arc n ot ve l'y sat isfactory uJ1 til the soil has been propc 1· ly 
treat,, cl . lt is in n cccl oE liber al appli cations of farm mannrc or t he t urni11 g 
un clc l' of legu minou s cr ops as green manures, in order to build up t he supply 
of orgnnic malll'r, i n ,rhi d1 it is particularly cl e fi cic11t. It is ac id in r ea<.: ti on 
anc.l will r cs porn1 to JirniJ1g. 'l'ltc appli cnti on of a ph osphate fc l'ti lizc r would 
1rndo1 1b trffly be cl cs irnl)l e for g<·n c ral fa rm crops mid tests of acid phos phall' 
;i re rccomm c)l(lrcl. 

CARRINGTON F I NE S ANDY LOAM (4) 

T h e Carrin gton fine sancl_, , l oa 111 is a minor type, covering onl y 0.3 pen·e 11 t 
01 tl1c total area. Jt ocr un, i11 a m1rnher oE s11rnll a r eas m ost ly 11 ol'tl1 of t lw 

Cedar R iYCr in associatio 11 with th e Ua.nin gton s1111cl y loam a nd th e Oani11 g
ton loam. Th ere i: 110 la r ge cln· •lopmcn t of th e type. 'l'h e most cxtensi\'r 
a1Ta is fonn<l sou th east oE Urbana, extending to tl 1e coun ty Ji11 c. 'L'IH'L'(' a 1·c 
seYcr al ,:ma ll areas of the t~·pe i n ot her parts, ocr nrrin g 011 k11oll s o r kn olls 
in th e 'l'ama si l t lonm up land . 

Th e snr rac:c so il of tl1c Carring ton fo1 c sanel y loft rn is a c.lark grnyislt-brow11 
or clark brmrn loose friabl e sanel y loam , exteniling to a depth oE 10 to JG 
inches. 11rlow this J oi11 t, t her e is a lightc l' hro1rn fine sanely Joa.i n, G to 8 
inches in clcpt l1 , g1·ad i11g in to a yell owish -brown or li ght liro1Y11 compact friahlC' 
fine sanely loa m. At 28 to 30 in ches, the su bso il becomes somewhat li ghte r 
in color and textur e, approaching a yell o,1·ish -hro1rn loamy :fi n e sand. In som e 
a r eas the type r e. embles t he Clinton fin e sandy loam, esp ecially where it occurs 
in the loessial uplands. 
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~lost of: the typr is uml er cul tin1tion and gener al fann Cl'OJ)f- a l.' c g r011·n. 
'l' l1 cre an' a fr1r fo reste<1 ,11 ·e,1s whl• t· t• t here js a g- ro11·th of: oa k, hi ekor.,·, anc1 
other trees. Tho 1_q1 0 is thorol.1· am! freq n e11tl,1· exerss iw l.1· <lrain cd. 

Yields of general farm crops on t-l1i s soil may be .increased grcat l,1· hy t lt c 
li beral applic:,1ion of fo l'm nia11u1·e. ot· th e tr1rning- 11 rnler of leg umin ous crops 
,ls green mai1urcs, in order to suppl_,· tlw c1cfie ie11 <· ,1· in organic matt er content. 
'L'he t,,·pe is acicl i11 1·eaction aml ,ri ll r es poncl to t he c1pplicat ion of li1lll' , 
ps pe,·iall y l'o r t il e !Jest µ-ro1d h o l' ll'µ· 11m (•s. 'l'b e 11sc of :i phos plrnte fcrti li z1 ·r 
1rnuld u11t louhtetll,1· li e Yaluablc on t his soi l aml tests of acid ph os phatt, are 
1·1·co1n 1m•rnled. 

LOESS SOILS 

'l'IH' r< ' rtl'l' fo ur lol'>'S types in t il l' l:OUn t_,· (' ]assifi<·Ll in the Tam a, Clin ton antl 
C:nrndr se ri<·s, all(l tli es t• 11·ith 1111• shall o11· 11 lrnsl' 'l'm 11n silt loa m make ii tota l 
ol' fi1·1; lot·ss i,il ,-;{)i i ,11 ·,•11s. ' l'og-l'f h,•1· 1h<·,1· <·01·<' 1' .,ti.H pl·n·<·n t ol' t he total a rea 

ol' 1 h<· to1 1n ty. 

' rAl\'IA S ILT LOAl\T (120) 

'l'hn T ,1 rna si lt loa m is Ly Lil' the lu 1·gl'si in<liY.i d uitl so il ty pe. Tog-dliC'I' 
ll' itli 1liL' s l1;1llo11· ph ase 11·hic·h is 1·c•1·.,· li111 ite<.l in l'Xte 11 t. it eoYcrs :,lrn ost on c
l1all' of ilt t' total 111·e,1 , 01· •18 .-1- pen :l' 11 t . H is t il e chi t· f uphtnd t _,·pc in t hv 
L·o1 111t.,· :-wu1 11 111HI 1H• ,s1. or th e l 't·c L1r Ri1·(·1·. J t. is \"t' l'Y exien si,·l'I_,· dl'l"l'lo1H'<l 
p,il'til'tl:nl'l,1r i11 t ilt· t<·1i!n1 I 1111d 1n·s1l'l"ll to11· 11:-d1ips. J1<1 rge i11di 1·i du1tl nr c11 s 

0 1· iii<: 1,l"lle are f"ou 11d 011 Ili c 111il,1 rnls. (·1 1t hy 11i e al'l'clS of: t l1 e \\' 11hash 1111 d 
0!11L·1· bot10111fo 11 (] soils a lo11g t li l' s tream l·o 11 1·s('S and i11Le n11itt cnt dr11i11ag-c
\1"1l .)'S mill l,_,. arras of th(' 11pl c1 ll(l soil s of llie Ca rrin gton an ·1 C lin ton se ri es. 

'l' h<' s uda('(' ;;oi l of t he 'l\1 rn11 si lt lm1m .is a d,1l'k lirnwn friahlc· s il l lo;1 m. 
1:.! to l H i11 l: hcs in Lll-pth. ·w11 c• n moist, 1hL' s u rLt<.: c soi l is nearl,v lJial'k: ,1"11e11 
dry, it is a <ln rk g rnyi:-;h-hrown. 'J'h l' re is a graclual change l'rom i hi :-; ::rnrl'atl' 
l111·t·1· to 1 ll(' subsoi l 1rhiel1 \·onsi:-;ls o~ a l ight linl\rn to mpa ct b ut friab le s il t 
10:1111 or si lt_, · <·l,1~· Ioa 111 . h i tl1,· 1011·(· 1· p11rt o l' 1l1l' 1h r1•t·-foot sedio11, t he sub
so il is II S!lilll,1' SOl ll('\\' li a1 li g hte1· i11 ('O l,i l' 1111Ll lc·ss rrialJ!c: in h'xl urc. In pl cll'('S 
11·lt1 •r1 · 1 IH' soi l is 1·01111d i11 d<·press ion,;, I ht· l o\\'l' I' subso il -: ho11s 111 01 1 lin gs of 
l)l'(m 11 rn1d ye ll ow. IL is so111e11"liat. ll ense all( ! plii sl il'. 

'l'h c 'J' 11 111 a s ilt l0,1111 lt 11s 11 11 undula ting to gt'11t l_,. r ollin g to pog 1·a pliy in prac-
1il:a ll 1· illl 1uc:11s. :--\out h a 11d so1 1tl1ca:;t ol' New h<lll th e type OL;C u1 ·s on low hi ll s 
a nd i1t•l'e the lopogn1p hy is n1tl1l'l' hi lly lo rolliu g. 1\',t1111·al dn1im1ge condi -
tion:-; in t l1 c so il arc ad<'q1iatc• . l<Jl'os ion otc111 ·s to a s lighL exte nt on so me o[ 
I ht· 11 1o rt· l'oll i1i:.~· to hill y ,11· c•11s. In g1· 11 1· i-al , lw11·,· 1·1•I', I he 1ypc .is no t SC l'i ousl_l' 
i11 j1 1l' l'<l h.,· t lH· w,1s hi11 g of wa1e1·. 

Prndi 1·ally a ll ol' l lll' soi l is urnll'I' e11Hi rnti o11 , gl'11l'n1l fm· m erops l> cin g 
g row11. Corn yie lds :1-0 to :'"i() hushi: ls JH· r acre , l1ay ,Yields fro m l to :2 tons 
per nl'l'c. Ot lw r c: rops groll"n in clud e o,its, so 111 e wli eat 11rn·1 lrn rle>·· J\ few of 
Ll 1c 11101·e rol lin g m:eas ,rncl c:sp eejally the n a rrow strips a long t he streams a rc 
kep1 in Jll' l'l1Hu1cn t Jlas1 n rc, along , rit h th e holtornhmLl s. 

'l'he 'l'm11 a s ilt loam is n orma ll y a r a tl1 c r pro(lu et ive typ e, bu t ver y con 
si il <: rnhk i11 <·1 ·<•,1sL's i11 <•J"OJl y il'l1l s a n' ,;ce u1 ·ctl hy the aLlop ti on of bettee method" 
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"" 
o[ soi l l r<•,l1111e11t. '1'l 1<· 11 ppliL"aLirrn of l'a rn 1 ma1 i11rc h11s !1<•1·n 1'1 n111<1 in IH · ,qwc·i,11 -
ly l' a l1111hh- on t hi s soi l. a ncl li l>cnil 11ppl il',1tiom; ii ['(' r1•1 ·0111 1rn· 11< l1·il l"or 11:-;<' . 
'J'h c cxpe ri111 ents cl isn1ss<•d rarlier in t hi ,; l'C'J)Ort lrn,·<, inditat<•cl 111(' large t·rnp 
in creases which may he sce 11 1·cd from the nsc oE Fa rm rnamtrc. 'J' li c t _v po is 
aei <l in r Pad ion a nd appli t·11 tio 11 s of lirn C' hr.i 11 g ahont l a1·g·e nop i1H·l'1',1 '-i 1's, 
cs pe(' iall_,· in thr <·ase o[ lrg- um rs. 'J'h c use of n phospha tl' frrti lizcr is strnng-1_,. 
rr comm e11dccl on t hi s so il. rl'ests of al' i<1 11ho:-;p lrnt,1 mid rn l'k p hosp hat<· h<1 1·1· 
i]l(l ica 1·rcl <ksirn hlc effects from both rnatC'l"ials. ,n1 ich one sho11l <l he t h o,.;c •n 
fol' an _,. par-ti c11h1r con cli t im1 nrnst· h r deterrni11L1 cl fo r thnt l'Omlit ion. rl' c,-ts of 
th e two ph osplrnt e,; on indi1·icln al forms a 1·r 1·eeomrnc1Hl ecl 

TAMA S IL T LOAM ( H ALLO\\' PHASE) (14 3) 

' l.' l1t• sha ll o11· Jlha sc o-f the Tama si lt loam is Yer_,· rni1101' in 1' x1<· n1. eo,·,, 1: i11g 
<·011 ;.; i(lc n1h l.,· less t han on e percP11t of' 1hl' tolal ,1 rca . Til er(' ill'l' c1 nurnlwr 
o[ snrnll ar eas of the pha :;<' i11 the eo 1111 t,1·, the larg<'st !wi ng fou 11 <l in srl'l ion s 
,. 8 and 18 of l' <' clal' 'l'oll'nsl1ip. T here a rc a few sma ll ,11"c,1s nlong 1hr l>lnl'fo 

o [ the Ucclnr R iYCl' . 
'!'h e sul' f'acc so il ol' ilH' sl1 1i"ll ow pl11-1 sc '.1':rnrn silt- loa m <·onsists o[ aho11I 10 

lo 1:.! inehes of ;i rlark ln·o1rn mt"llOlr s ilt· lm1 rn . Th i:-; i:-; mHl erli1id h.1· n light1• r 
hl' O\rn , sonH•1rli ,1l more c:ompc1d. silt lonm whi l'h , at ~:2 i11l'hc:;, c·lrnngcs io 11 
c.:oc1 1·sc' loamy sand. l'.On b1i11in g- som(• fin e g l'n HL , \ 1 nhn1 1t :28 to:;() i11 <· h l' s ihi:,; 
J" E'sh 0 11 Ii111 <•sto 1w. 'l' hr depth at ,rl1i<·h t hi s linwsto 1w Ol'Ct u·s 1·a1·i ,':,; vo 11 :,;id 
r r11hl_,· in cli ffc l' cnt pla crs . In lopogn1phy tii L1 p lici se .is r olling in i he larger 
1c1rc,1s a ncl s1 ee p to IJ1 ·okc·n i11 11H' smal l<·r a l' r as. 

'l' hf' ph ase O<·L·11rs rn ost l.1- on th e hlt1ffs ,llH I st<·<' Jl<'l' .-1r1•11s ,dong iht• r1Y <' J' :; 
wh rl'C t he sui ·fctcc soil lrn s !JC'en laxgd_,. r emoved 11 1HL th l' llll Ll cl'l ,1·i11 g- t·<wk 
111 ateri 1-1I is d ose r 1o t11 u s1 1l' l'c1er. T1i1l lr of it is eul 1iva1r<l . most of i lw an1 ,1 s 
1Jc i1J g 11 ti li z<1 <l fo r pas1ure nncl ,rood lols, ,r hicl1 is rC'l'h1inly t ltc lws1 11sl' !'or i1. 
\\Then l' ulti vntl·il t he pl.1c1 sc w ill r csp oncl to the same tTeatnH' n1s m; those- n 'ro111-
t11 (• ndc·<l fo l' t he t_,·pic·al 'J'a nrn s ilt loa rn . l1ilwral ap plinllions of' f1 1r111 rnan111·1· 
should ill' Hll-HIC' , ih l' 1ypc js ,ll' icl ,1 1Hl slt o1t! <l hr Jj111 l11l 111Hl il1t· 1"1j; pli (·11tion o[ a 
pli osp hale. fl' rl iLi zcr 11·01 t! d he Yc 1·y (l rsii-ahk. 

C LTNTON S l l,T LOAM ( 0) 

'!'li e (' l in1on s il t. loa1 11 is t il e srco 11cl ]argp:,;t loess so il , <11H I th e ['()J 1J'lll 11 1w-;t 
cx 11'11sin: i 11 di,·iil1111I inw. It t·o ,·r l' :-; 7.1 P<'l' l'<'n t of" t lw inlit! ar<•,1. It 0<· 1·111 ·:,; 
i11 nn 111 cro11 s rx tcn s in \ a t'l'US in ih e eo unt.,·. 'l1 h1 • li1rµ;1 •s1 ocL·11 rr l' Jll•1• of' i l1 r 
type is so1 1lh of' t he ( 'cdill' Hi vc r i11 lk ni on rl'<m n~ltip , n11<I <·X1<· tHlin g orc• r into 
Ca111 011 '1' 01r 11 ship . rn Lid, l]1 r ly pr l'OY(' l'S 11 1·1 ·1 ·_,. lal' g"<' part of Hc•11 tn11 '11 011"11 -
s hi p s<111 t li of t he ri \"l1 r . 'L' hr otl1 <' r 111ost r.\' l<1 ns i1·c• a r<·n 01· t hC' 1yp1' is l'ouwl 
in t he sou t lw 1·n piirt of t il l' <·nu111y . rxtc,11cli11 g f'rn J11 l~l' ll r P lain P <·,1st 1il o11 g- t hn 
co unt.,· li rn•. '!' hi s a n ·u of 1he type is c:11t h,,· 11w ho11nml 1111(1 so ils ,tl ong 1111 ' 
n11.·io 11 ,; str c,rn1 s ;1ncl ini cr init tcn t c1rai1111gc1rays 1111 cl h,\ ' thr an',1 s of' [ 1i 11 d lr:y 
s ilt ]ornn oce 11 rri11g on i ltr roug h npl m1d s horcle1·i ng t lt 1'sr lio1to111l11 1l<l ,1ri: as. 
Thero m·c 11 nu111be1· of otlw1· rnthl'J' ex [pnsi,·c d<·1·r lnp11 1c 111 s o f' l h l' typr notah l_v 
i 11 t he cen tra l part of: Hig· (lrnve '1'01rns li ip . 111"0 arCE1s in .J ackson 'l'ownship , 
just ,res L of Uarrison and two miles north o[ Uanison and in the nOl'thcasL 
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eo l'Jl e1· o1 ti](' s11 111 e lo1r11s li ip adjacent to the riYcr . 'l'IH•t·e a re scven1l c1n,1s ol' 
(li e lypf' lik l'\l" i;.;c jn th e \Yestcrn ancl n or·t h eas l l· r11 lmrnsliips, nel•t lJ'l'jn g- in 
as-.<H: i, 1t io11 \\' ii 11 (h f' '1'11 111 n silt loa m on t he t1p larnl s n11d th e Clinton fine s,111rlY 
lo::im on the 11pJa11ds in i.lie 11·estc rn arc,1s . JD::i st of' th e Cedar River it js ass~
ci a1 l'c1 \\'i(h ll1 c• CmTing-ton siH Jomn, i11 c Caning-ton sanely Jcrnm ,incl tlte l',1r
r in glo11 loam on t h e upl.lnds. 

'l'Ji e snrfac-e soi l of the Clinto n silt loam is a l igliL gn-1yish -hrown or cl nll gn1y 
slightly compa ct silt l oa m. 8 to 10 incltc. in c1rpt l1. n clow th is point, thL· 
rn atcr ial h ecorn es Li ghter in co lor, more eompact and somc,Yhat kss friable. 
A t nllont 18 to 20 incll('s the s ubso il is a ligh t hrmrn to lrn ff anc1 at :30 inclws 
the t exture approximil!r,; a s il ty loam . l n the nreas ,Yhich ,1t·c hdte r rll'ai1wd 
th er e is l ittle or n o mottling or taining in the subsoil but in the flatter a r eas 
the Joll'Cl' s n bso il is mottl ed with :vcilow a nd bro,,·n arn1 11·ith a blaC'lc to n 1st.,· 
hro,1·11 color. ·w 11 ere t h e t,rpc occ urs in association 11·ith th e (' linton fi11e ,.; ;111 cl.,· 

loam . p artic1:l arl:r in Harrison ancl Tay lor T ownsh ips, t h er e is a ,;ancl y rnr
iati on u s ua l ly ,1ppl'oxi111nting a Ye 1-.r fine san dy loa m nt the sur face and eo 11 -
t aini11 g a corn,iclcr abl c amom1t of fine am1 Ye1·y fine sa n d in th e sub so il. 

Tn topog raphy t l1c Cl in ton s ilt loam is l'Ollin g to hilly or r ong h. In srn1H: 
pl,1 crs erosion lrns occ 11necl to a con siclrnihle rxtrn t arnl t h e ,-ul'facc of 1 ii l' 
ty JJ C is som ewl1 at br oken into g ul lies nrnl ni:vincs . Drain c1gc is well cstabl i,; IH•d 
ex c· r pl for oevasional small level areas. 

~\ ho11t t\\'o-tl1 ircls of the ty pe is in enlti Yation i1]1(l utili zccl fo r thl' pr0<l11 e
li0ll of gen era l l'mrn c: r ops . Jn lli c rough e r arcm; i.hc soi l is u scL1 foi· pnstnrn 
p11r11osl'S and is nrnin ly in fo rest. Corn is th e lcacling crop grown 011 1 ii l' 
(;ll llirnlc(l p orli on s with oats, 11·hcat, barll'Y and timothy and cloYer of minol' 
sign i ft can ce. 

Urop y ielcls 011 the Cl inton si!L l oa m nr c in ge nenil s mall er thaii t l1 osP 1-;ec lll' l'Cl 
on 1hc clar k er colored upland so ils. 'l'h e type will responcl l'eacli ly io ap11lica
lions of farm manure as it is r ath er low in 01·gnni l, matter. Experiments re
JlOl'tccl ca rl ic 1· have inclicatecl the large increases in crop y iclrl s w hi th mn,v lH' 
sec ured from i.hc u se of farm nrnnurc. 'iVh cr c fa rm rnam1rc i , not avai lah lc 
fol' a ppli c,1li on the t11rning un cl er of l eguminous ·r ops as gl'rcn manures wou ld 
serve to bnilrl 11p the 1:mppl y oC Ol'ganic m:11tcr in t he soi l. 'l'he 1y[)P is aei cl in 

rm1(·1ion arnl will rrs poncl lo nppl ications of lim e for the lir ii (· growth of lrg' 11m ri; . 

'L' li i;.; rn;1[Pri al \\'i ll also bl'i n g about l a rge in cr eases in the :'' iC' ld s of ot li C' t' ge111•1·ill 
l'a1·1n c rop s. 'l' l1e appl i1·nt ion of' a phosp l1nlc fcl'tilizer \\'0 11lt1 he very cks irnltl e 
on t l1 is soi l. 'iVhcthe r r ode phosphate or ac ic1 phosphate sh ould be employed 
caimot b e cl e flnit ely slatccl. It woulcl seem that in gen eral t h e n. c of ac id 
p l1osphate wou ld probably he preferable b ccc1 u sc of 1h c low or ganic mattcl' 
supply in i.he so il. 'l'ests of ac id phosphate arc particularly reco rnrn encled on 
this type. 

CLINTON FINE SANDY LO AM (122) 

'l'hc Clinton fine sa nel y loam is a minor type, co ,·erin g only O.<J per cent of' 
the total ar ea. 

'l'he type is prac:lically all d eYcloped along the Ceclar River , the most exten 
sive area b eing found in Taylor and B enton Townships, extending in a b elt 
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of Yarymg width from northeast 0£ Vinton north 0£ t h e Cedar River to the 
c:ounty l in e. ~"- sel:oml cons iderable area is f~uncl sou th of the Ceda r River 
in Den ton 'l'om1ship. Several small a r eas of t h e typ e haYe been mapped along 
th e r iver and one of considerabl e s ize is found on the Black Hawk County line 
north of ::\It. Auburn. 

'l'he surface soil of t h e 'linton fine sanely loam is a light brown loamy fine 
sand, extcll(ling to a clrpth of 18 to 20 incl1 cs. B elow that point i t b ecomes 
m ore loamy uutil at 2S i11 c:l1es the subsoil is a l igh te r brown compact l' a tlter 
h eavy fin e sanely loam. In some areas where the r:;o il. i r:; in a virg in co 11 clitio 11, 
a 11cl forc,;lcd or in p ermanent par:;lurc, tl1crc i · a surfac:c layer o[ :.l or :J i11 ch es 
of dark colOl'ed rnaterial. J n som e places 11·h ere t he high-ly.i11 g a l'eas h a,·e 
lie en clear ed il1 e surface so il is a l ig h t brown loamy fine sand ancl there is 
]jt t le d iffe1'e11ce in eolor or lextme to a depth of three feet . In d epression,; 
tJ1 c so il is darker than typical, t l,c subsoil h ea,·icr ,rn cl more loamy. l a a r eas 
wl1cre lhc type is associated ,1·ith 1hc lJind ley fin e sandy loam aml lhe Uar
rin g lon :!foe sanely loam U1 er e is a Yer y grnrlnal t r a ns iti on from one soil type 
1o tl1 c oiLcr and the es1a1Jli s li 11tent of bonndal'.r li li es is 11wde rnl ltel' arlJitrni· il y. 
l n lopograpL y t h e type ir:; som ewhaL r ollin g l o b ill y. Drni1rngc is w1l11 ra ll y 

\\' c l I establ ish ed. 
A ll of llte tn1e ,1·as ori 0 ·i11a ll,) ' in forest and pal't of i L sti ll s upport s 11 l'orest 

g 1·0,rtl1. On the e il'an· <l lallll genen1l farm Cl'ops are gTo w11 lrnt ilte y iulll ,-; 
are apt to !Jc rntlicr unsa lisl'aetor.r parliculal' ly .in Sl'asons of dry wcathel'. On 
i li c avern ge y iclcls are so nH' what lowe r i. lrnn t hose Sl'l'll l'ecl on t he clarker c:o lorcc.1 
u plaml ty pc,;. 

'J'ltis soi l 11·ill l'CSl)()llcl readily lo applicat ions of fal'm manure and libe ral 
,1n1om1ls o l' t hi s rn ate ri al sh ould IJ e :ippli ed . 'l'li e tnrn ing 1mc.lcr 0£ leguminou ,; 
nuvs as green rna1 111res woniLl lrn a maLeriul h elp iH builclin g up the organie 
11 1atter to11lent o[ th e soj I. 'J'ltc practice of grnen m nnnrin g is very desirable 
ns a sllhslitule fo r lhc use o[ farm manure or as a supplcmcll t to that ma teri a l. 
'l'h e type ii-; ae id in rcae1 io11 a rnl will r espond to l iming, c1,p eciall y for the 
1,esL g' l' OwL!t of kg1 1mc cr ops. 'l'!J c use of a phosp lrn te fe r t il izel' is certainly 
lo !Jc r ceornmc•ncled ai 1d les t·s o1 ac ic1 pltos1) ii ate arc VC' J'Y desirable. In som e 
,·a :-;es 1·oek pliosphnt <' mi g lil p ro,·<· cctuall y p1·ofitc1l1 ll', ]1 cnee both phosphate,.; 
111 ,1.)' he i1u· lurl('d in tr•sls c·c1 1'l' il'd ou t on t he so il. J ll gern·rn l, h o\\'CVC'r, thl' 

n<·id [lh osp l!i1l1· wo11 lrl prnhalJI_\· he prl'fera blt: for usr· IH·1·m1sc of 1he low o rgani c 
111atte l' eont <· 11t, o l' 1lte soi l a]){l hPn ce th e 1wohable low arnilah il ity oE roek phos
p l1 ate. 

GRUN DY S ILT LOAM (64) 

'l'hc Unrnc.l.r si !L loam is a minor t,r [lc, CO\'er ing only 0.-l- p r r c<'nt of the 
total area. Practically all of it ii-; found in small ill'Ca s in t he we:-;1c1· n town 
ships. The l a r gest development of the type is in M onro e Town ship. 'l'l1 er e 
arc n o very large areas, the largest b e in g fo u ncl just northeast of D ysa rt . 

'l'hc sutfar·e soil of the Gr uml y si lt loain is a dark brown to 11 ea1·]y black 
si lt loam , rxl cn c1ing to a de pL l1 of JO i nches. B elow th is point th e l' e is a grndual 
change through a depth of 3 to 4 inches into a b1uish-black or dark grayish
Leown compact silt loam or s illy c lay loam, \1·hi ch at '.20 in c:ltcs beco mes a 
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1J luisl1 -grny stiff, 1·11tli cr p last ic sil t.'· clay, mo ttl <·d w it h .'·el lo\\·ish -bro\\·n and 
rw,ty IJr o1rn . T IH· 11 rntc1·ia l is li ghter in eo lo r at t lw lo1n'l' d epths aml at ;JO 
i11 cJ1es b cco rn cs a .1·cllo,\·i.~h -lnm\'11, d eusc p last ic si lty clay, m ot tlc tl 11· i1 ll n 1;,ty 
h row11 . 

fn topogn1ph,1· t il e Ur u nli.'· s ilt loam is lcH·l to gcn tl.'· u n dula t in g·. L or:<: lll's 
on illl' flat lljJla .nd c1 r t•c1,; in t he mo1·e ro.lling 'l' a rn a s ilt loam r eg ions. S a tnra l 
d1'i1im1gc of th e 1.1·p e is poor 01Ying to th e lcl'C•l to pog raphy aml t ill' l'il t hc1· 
i11 qw1·1·ious ('har,iel(·r ol' t lw subsoil. 

'J'hc t,1·1w is llst• d l'or llw grcl\Ying of g011cr a l Ja rm r: rops an d y ielcl,; ,i re n,; ua ll ,1· 
s,di sl' ,1 dory es p( •t·i,1 11 ,r ii' acl t·<t1 1ah' (lrainage has IH'l'll p roYidl'(l. \\'h ere t il l' 
11 11·11s li,11T not IH'l'll 1n· II cl r ai 1wtl yi l'ill,; ,in· sO !ll (•11·1i ,1L IOll'l'l' t hu11 th ose sce 111 ·1· d 
011 the ' l'mna si lt ]o;111 1. 

' l' lw firs t tre,1t 111l'1 1L llrnl. ,11·c11s of thi s so il 11 cc cl is dni inage. ]t ll' ill t l1 L'll 
resporn l lo il j>pli vnt ions 01· f',1r m m a nure ils lrns iJl' l' ll in <li c:at e<l h.1· n 111 1H'1·011s 
fil' ld l l',ds. T ill' l,l'ji l' is ill'id ,In tl will n•spo nd. lo 11ppli l'a li o11,; of li me. '.l' li l' 
11s(• ol' 11 p ll()s plwt1· i'('J'li li zt· r is n ·co 1n rn cndc·<l i! ll( I l l·sf:.; ol' roek pli os pli nt<' rn1 d 
i!(•id p lt mq ilial l' ,-h01 il d l> t• t· n1'l' i1•d 011I. In so 11 1(' <·11s1· .~ (Ill e· lllilfl'ria l Sl'l'111s p rl'i'l 'l' -
1il Jl1• 11 1i il1· in otli1· 1· 1·n s1·s 111 !' oliH' I' g in·s q1 1ilt• ,is good 1·t·s u lh . ' l' l1l' ev idern·L' 
l' r1,111 11rn 11.1· c•x p<• r i1111•11!,; po i11 ts ddi11i tl' l_1· lo t il l' r11tl , lt o11·l·1·<· 1·, t hat t il l' so il 
1l'ill l'l' :-. p111HI i 11 ;1 1·1•r,1· l11rg(• 1rny to iipp li t·11tio 11 s ol' so 11 1l· pltu,; plion1s l'il l'l'i <·I' . 

TERRACE SOILS 

'1'11 (' 1' \' ill' (' 1•igli f f1•1·1·,1<·t• so ils i11 tl1 l' <·0 11 11 t.1· t· las-;ifi l' (I 1n th e 'I\Tc11 1kcsl1n , B 1·c 11 l<' 1·, 
l: 11l'k1 1(• 1·, (l 'i\1•i ll, ( ' l1;i r il01 1 1111 rl ,l 11d so11 s1• 1·it•,;, 'l' og·<'f i1 l' I' t l1l'.)' <·OV(' J' (i. l IH' r-
(·1·1!1 ol ' t '1 1• to l,il ;1n• ;1, 

WA1JfU;s ll A SlLT L OAM (7G) 

T l1l' \\ ',111 !-t"-dlil ~i ll lo .1 11 1 is Iii(· l;11·gps f i1Hli1·id tt il l 1l'1T,11·<• t .1· p<• 11 11d t il e• 
-;c•,·pnt lt l11 l' g<•st i11d i1·id 111 1I so il. It n<·<·n rs 01 1 :! .<J IH' l'<•c· 11t of l li L' tot.i i ,1r t•,1. 
'!'h e re .i s a c·o11s id prniJ I(• d<' 1·c· lop 1nc• 11 t o l' f lii s 1,1·pL' 011 t il e li ig it l l' l'l'a<·t•s ,: l1111 g
tliP 'iir ('i[ III S or tl l(' (•() 11111 .)' Jli ll' fic· u lm·ly in t il e· ,res tn n Jli ll' l. '.l'l 1e l;11'g(•s t d(' 
rclop ll H'IIL i-; 1'01 111d i11 ( 't•d11 1· 111HI -lu<·kso 11 1l'o 11·11,d1i ps. 'l' li r r e il l'(• 11 1111 1(•1·11 us 
n 1·(•;1s, l1n11"<'Hr, i11 of l1t· r p111 ·ls o l' the eo 1111t .1·. '1'11 <• l11 rg1•st i11 d i1·i cl11i1I ,11' \'ilS ill't ' 
,1' 0 11 g lto t· k ( ' n'('k , 11 01·t ll\\' l'S I ol' l\ l t .. \ 1il l1 1r1 1, ,il 01 1g l' rn t t C r(·1· k, so 11 t lml's t 
o l' l\1 1 .. \11'J11l'll , ii lo11 g \\' ril l' ( ' r ('1·k i11 111 1· 1·xt r1•1111 • 110 1·l l111·1•s ll'l' 11 p;i r l 01· ·t l1 (• 

cottn !y, \\'('st nn d so 11 l ill•W·d ol' \' i11 l0 11 i 11 111 1· Yit·init y o l' Hl' il l' P Jai rn · ii ll d nlo11 g 
\V ilcl ( '11L ( ' l' l't·k, H1' :11· ( ' r1•c·k . l h .1· ( 'r1'1·k ;111d \l 11d ( '1·(·l'k i11 1 it (• so 1!1 l11·11s1t ·l' 11 
pn rL of t l1c co1111f_1·. 

'L'b e s11rL1 t·<· so il of' tile \ \Ti111kc·sha s ilt loi1 111 is ,I l' l' i:i lik cla rk h l'o\\'n s ilt l oam. 
1:! to J ,-, im· lt 1·s i11 d ept h. 'L' lw s11 bsoil is 11 lig lt t IJ1 ·011·11 tO lll J),ll'L si lt 1011 111 or 
s ilt,1· (•1 11 .1· loa m to a d l' pt it ol' :Hi i11t hes. In 111 i1 11 .1· p la<·t's, at '.2 S or :H) i11<: lll's. 
tlt1' s ul>so il is loosn, ,rnt l may tonsist of ,l gr itty lo11 rn 01· si lt ,111<1 loam y fillL' 
s,111Ll. 'l'li e s,md it•r s ubsoil is 11 s ua lly fo un cl 11 ea1 · th l' s1. r<•ams. J n t he snrn ll 
a reas along lhc l' etl,11 · H,i ,·c r t l1c type is r eal ly a loam. H ere t he so il eo n
s ists of J. 2 to J (j im·l!l's of a tla rk brown or d ark g 1·ay ish-brown lo,1111 or g r it·ty 
loam, umln l11 id liy il (·rn11p11<:t l' ri11b lc li g ht l1rown :-; ilt_,, l oa m 01· gTitt ,v loilm. 
'l' li rse 11 r t·,1s li ,11·t• 11 01 ii<'l'11 S(•p11 1· ,ited as \Va 11k e.~ l111 loa 111 bec-a11:-.<~ ol' Uw i1· !:i lllall 
cs Len t. 
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'!' hr· \\'a uk esl1a s il t loam is fou nd 0 11 tl' J' l'ill' PS 11l rn od (•ral<' el e1·at ions aliO\' (' 
l he s1n'11 n1,;. UL'lHT,i'i l.1· t hl'l'l' is a d is ti nd tl1·op • to t lw fi rst botto ms, lrn f 11<:
ras io 11 a ll.1· t il l' slope to I.li e slr<•,1111,-, is g ra tln n l. J11 to p ogn1 p li ,1· t il e t.1·1H.' 1s 
nc:a rl.v il' H l to Yer.,· sl igl1t ly m1 cl u lahn g. .A s a rul e th e ch ai nagc eo ndi tio 11 ,

:1rl' c•xn·Ll en t. 
'L' lw soi l is a ll util izecl for 1. li e p r odu ct ion of corn a nd otu er gc11 ern l far m 

c·1·o ps. Yi l' lds of <·Orn a1·e1·aµ·c: .jO f·o 60 bushds 1wr a r: n· . Srn a lL grn in erops 
;111C I i-i 111 ot lt .1· and t·lo1·cr gin· t'Xt: (· llc 11 t .1· il' lds. In ge 11 c rn l t he 1y pc is a bout 
t Ii( • sa me in pr o<l 11c( i1·ity ,1,; t he '1' 11 11111 ,m cl l'a nin g-to n s ilt l oam,;. 

l11 e l'<',lS(' d ,1·il' ILb 111n.'· lw st•t 111 ·t·d on t he so il IJ.1· t il l' ap p liu itio 11 of far m 111am1n· . 
t il l' 11 st' or lirn r a n cl t il l' il(l(l itio 11 ol' 11 phos plwk fr rtili zl' I' . W ltile the 1.'·1w :is 
11 01 !OIi' i 11 01·g1rn i(' llliil !1·r t li e use o[ L i rrn m ,1 11 u n· has bel' ll fo uml to he YHl-
11 ,il >i 1• i11 i11u·eas i11 g Cl'Oj) .'·i(• lds. 'l.1J1e so il is ,1<·i<l in n·,1d io 11 ,rn d the 11dtli t io 11 
o l' l i11 1L' 11·01Li ll lw cll- s i!'illli 1•. ' l' he nppli t·at io n of ii phos p hate J'l' rf ili z<' r , l' itl H· 1· 
l'() (' k pl ll)s 1>l1 ;if l' or iH• id pltos plrn(t' \\' Oll ltl t:t• 1·t.1i11l .1· p rnv<i pro(iLali l<•. 

1rn lcl\l l<; ll S ILT LOAM (8 8) 

'!' li e lfr<·IIH ' l' s ilt loam is t it l' SP<·0 1Hl Ja rg1• sf fl• J'l',ll'l' so il, (·01·1• r i11 g 2.:2 pc rc' l' llt 
or t ill · tota l ill'l'il. It lll' l: lll'S in ii ]l ll llili l' I' o r s n11ill il l'(' i/S in \'i ll'i OllS JHi l'1S ol' 1ill ' 
<:<>1 111 t.1·. 'l'li l' 111osl t•xft• 11 s i1·<• d1'\'l' lop 111 (• 11 t o l' tlr t· t.1·pL' is 1·u 1111d , li oll'eve 1·, i11 
t lw so11t ill' l'11 p,1rl on t il l' 10\1' tl' l'l' il ('('S ,il o11 g l' rni ri ti C rl't k. 'l'li l'l'e is a·lso r:0 11-
s itl l' rnh l(' d evl' IOJl llll' n t. in th <· (' C11 Lra l pc1 1·l of t il e l'01111 t .1· a lo 11 g 11i11klc l'n·t·l, 
,lt ll l ctl o11 g t l1 c ot li l' r t r iiJu ta r il's of' l lll· ( 'e d11 r l :i1·L•1· in tl1 a1' :-;cd io11. A ni1 1r c r 
eo 11 s idt• 1·i1li h· a rl'a is J'o 1111 <l 11 lm1g 1-' rnt L (' r c•e k i11 Cl'dur ' l'o1rns iti p. 'l'li <' rl' ;1rL' 
s1·1·1•1· ul ot l1n a re11s ol' t·o11 s id <• 1·ab lc s ize ill Cl' ll ,1r 'l' ow11s lii p. Prolrn bly 1 Iii · 
l. 1rgl'sl. i11d i1·id1w l a rL'il o r ll 1l' t_v pt· i:,; l'ou 11 d so uth o l' J\'11. , \ uliu 1·n. 

'.l' li l' s 111·1'11t·, so il ol' t lit• l \1 ·t·111t· 1· s ilt. 1011111 is il lii rk IJ1 ·011·11 to 1wa rl .1· bliic-k, 
11 H• ll 011·, s ilt 1011111 , t•X((' 11 d i11g- to 11 dep th 01· 10 to 1-1 im lH·s . lk lo\l' 1li is 1)l) i11t 
t ill• r <· is ;1 l,1,\'l·r . s(•1·l' r iil i 11 l' lr 1•s i11 d l' p tl1 , tl1 1· u 11·lr it· lr t li e• s u 1·1'11ec su il g n1d1111ll ,I' 
111 c 1· "·t•s in to a d ull gn1yisli -li 1· cJ11'11 or gTayis lr -b lal' k t·onqrne t , p lasl i<•, s ilt,\' l' i,1y . 
lk t \\'l'L'II :! () to :;o i11 (· IH's t Ii (• s ubsoi l is 1· n<·o u11ll'l' l'd . ' l' lii s <·0 11 s ish ol' a lig-ht1 ·r 
l' OI O!'l'd o r du ll yl' li oll'is h-g- 1·n,1·, d 1•11SL' s il t.'· c lii ,I'. 111 ott l1·d 1\' it li rn st.1· IJ roll' n. 

' l' li l' ty pl' is 1'01111 d 011 loll' i;l'l'O ltd l)(l ll o111im1ds iil o11g' t it <• st rl'a 11 1s. :-io 111 (' 01· 
1 Il l' io11'1• 1·- l.1· i11 g a 1·c •us ,ll'l' 011' ,1· s li g· lrf I_, . l1i;.d1 c• r t 1111 11 1111· 11d j;1<·<•11 t. ill 'l' il S ol' ·t 11 1· 
\V i1hn s li s il l 1011 11 1 011 t ill' liotl o111s. 111 l opog r11p li ,I' f il e soil is Jll'ill'i.1· lt·1·1· I in 

s lig li t ly s lo1ii11 g ancl d r,1i1rn gt· is mit 11rn ll,1· i11 illl1·q1 1,1ll' , bol li lwea usl' of ·t ill' 
topnµT11p hie prn; iti o11 il lld ht·c•;11 1sc ol' ! li t· i11qw 1·1·io11 s l' i1c1r,1l'fl'I' or tir l' s1il Jso i l. 
111 so 111 l' ,1 1·1•ns opl'll dit eh<'s 1111 d t ile ll l'ilin s lr i11·1• hrn11 g·li t 11 bo11t c:0 11 ,;itl L•l'U hi l' 

i 111p ro1·t·me11 t in t l1 c drn in ngl' of t he soi l. 
'!'li e l.1·pe i,; pra(·1 ir: a ll ,r ,il l 11mlt• r n il tiy,1(ion a lt li o in a ft·\\' eases it is 

11tili zc•d Jor p ,1s1 u1·<' . ',\' hl' n it is ,l'l'li llrn in l' cl l'X<:l' li e11 l .1· i1•ltl s ol' g<·n enil J'ar 111 
n ops a r1· SL'<; ILn:d . Co rn and h,1 .1 · <'lo pa rt it:t il a rl y m· II on tbi ,; so il. S 11 1cil l 

g r il im; p rod111·l' ,rc ll bu t. lt an· a tc 11 dc11 cy to l ocl gc. 
'l' li is soiJ m ·r tl s cl rni n agc fil-st of a ll to rn ake i t m ore prod ud ivc . \Vhen i l1i s 

is 11 r:e ornpli shed , Yery gooll .'· iclcls 11 1·c on li n ,ir i ly s1·eu1·<·cl. 'l'h e 11ppli catim1 o f' 
a :-rn111l l 11111 01111t of 1';11 ·111 111 anu1 ·t· 11·c11 il d hL' Y,1 l1rn hlc· on 1icw ly d rai 11 cll ar ea,; o [ 
I li c ty pe. 11mrnr e slt o1 il tl n oL be ap plied , hownl' r , j1 1.~t p rt' 1· (• tl i 11 g 11H· g roll'i ng 
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of th e small gr ain cr op sinc e it mar cause the crop to lodge. Small amounts 
at other p oints in the r olat ion , rill , however , prove of val ue. 'l'he type is acid 
all(1 will r espond to applications of lime if the best gr owth of legumes is to 
be ·ccured. 'l'lie addition of a phosphate ferti lizer would un doubtedly prove 
profitable on this soil. '\Yhethcr rock phosphate or acid phosphate should be 
ern1 Joyed cannot de:fiuitcly be stated . 

BUCK NER SANDY LOAM (40) 

'L' he Buckn er sandy loam is a mi nor t errace type in t he coun ty, covering only 
O.:l p,•1 ·<·c 11 t of J- '1 tota l ai-ca. It ot"c1 1rs in a few small scatte r ed areas alo11 g 
1 li c Cedar River , on the low second bottoms, j ust above OYerflow. 'l' lie largest 
iJJ(1iYicl un l al'eas o[ ihe iype a i-e jn,:;t nort h of t he river on the Linn Coun ty 
lin e arnl in sections 28 an c"l 29 of Harrison T ownship. 

'!' lie sur face soil of the Buckner sanely loa m is a da rk br own loo e sandy 
lnarn, exfrrnling Lo a dcp1 Ii oE J 2 to 14 in c h e:-::. l k low Lhi s p oiJJ t, t here is a 
gratl11a l clmngc into lhc ,rn bsoi l, con.· istin g of a lighter brown or brown loose 
s, rn<l_v loH11 1. At ;JO im hcs t l1e s 11 bsoi l beco mes a l ight yell owish-br own s li gh tly 
loi1n1.,• sm1d. l n lopogr11pl1.r th e soil is smoo th to nea rly level, clrn inagc ii:; goocl 
a 11 d in p lat:es excessive. 

P n1 d i(';1ll .v a ll of Ll1 e so il is 1111 det· cnlLi val ion , gcne l'al fa rm crops being 
grow 11 . 111 seaso11 s of .t \'Cragc rainf,ill t he y iclcl · arc fai rl y saL isfaclory . It 
will rcs_poml i-cad ily, .howcvc l' , lo upplicat io11 s of fa r m manur e fo r the pro
cl11 t:I io n o[ iJ eLler y ield ,; of g<·rn· i- a l farm c1·o ps. Where farm n1::m u1 ·c is not 
av;t il ,ilil c i 11 s ufTi e;icnt quai1l ilie · Lo supply the ncecls of t he soil , tl1 c L11 rn in g· 
under o[ lcgumi11ous t rops as g reen rnarn 1r cs wo ul d lie very dc,·.iralJ lc. Both 
ra 1·1 11 1n a1111 ri11 g ,111([ g rl' l' ll mH nuri ng arc most irn portant p racl it cs to be fol
Jownl in lJ uildi11 g up 1hc 01·ga11 ic rn alt c i- cun Lc11t of t his soil and makino· iL 
more p i-oductivl· . 'l'lic (yp c is H(•id in rpa,· t iou and will r espond 1o l iming. ~l'hc 
11 sc or a pli o;;plt,il c fort il izn is l'LTY th·si i-ab l<'. P rolmlJ ly acicl phos plia lc wo ul d 
IJ c ot' rn o1·c va l 11 c ,it Lile p1·,·scnt ti111l) 1hnn rock phosphate owi11 p; to tl 1c, low 
c-0 11l cJJl o f' orgmtil· 11 1;1f-lL·r i1 1 lhc soi l. 

O'NEILL LOAM (10 8) 

'l' l1c O 'NP ill loam is n. minor type o.E so il, con i-in g onl y 0.2 1w1·t·c·11t· o:f: 1l1 P 
lot ,il a 1·c11. l.' 1·11 eL ico ll .)· a ll o f" (li e t.y pn is fo 1111 d norll1 of 1hc Ceclar l{ivn in 
arc.is wlii" li a rc rarely mor e Utan a 1·ou 1t l1 01· a Rq11m·e mil e in c.x tent. l\lost 
o[ l l1c an,1s are foum1 in 'i'ayloi- and ] farrison 'l'ow nshi ps. One or two small 
a1·c,1s o[ Ili c ty pe OL·c11r in oL iler parts of Llt c co unt y. 

'J'hc snr f'a ec soil o[ tl1c O 'Nl' ill loam is a dark br own friab le loam or gr ilty 
sil ty loam, extend ing to a depth oJ about U inch es. Below thi s po in t t her e 
is a hrnw11 or li gl1t b rown compact loam. At 2-! inches t he texture becomes 
lighter and at about 30 irn:hcs tli c subsoil is a m ixtu re of l ight 1J i-01rn saml aml 
gr avel. 0 11 t he areas acljoiJ1 i 11 g t ho fi rst bottoms or str ea ms t he gr avelly sub
soil j s more open anc1 l oose than in the areas nearer t he u pl and. 

'l'hc O 'Nr·ill loa lll occurs on narrow st rips of ter races 10 to 20 feet above 
ihc first bot tom s. In topogn1phy (he soil ii:; nea rly level. D r ainage is well 
es1ahli sli cc1 and in rnosL cases t he loose porous subsoil causes t he so il to be 
d rn ugh ty. 
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l'rndivaJl y all of tl1 e O 'Neill loam is used fo;· euHivalcd crops or fo r pas
t urngc. In seasons o:f: nmrnal r ainfall good yields of corn , small g rnim; and 
hay crnps arc securrcl . 'l'he J-ypc will respond, lt o,reYer , Ycry dcfinildy tu 
a pplications o:f: fa l' m manur e. Li beral amounts of this materia l sho11l d he 
appliccl . 'l' Ji c t11 rning m1 dC'r of ll:guminous cr ops as gn'cn manures wou ld 1m

doubt C' dl.r p r ove va luable in ma ny cases as a supple mentary t r eat men t t o lhc 
use of £arm manure. 'l'hc type is acid ancl will respond to liming for the 
best g ro,rih of legum es. 'l'hc u se of a phosphate :f:er ti lize1· ,rnnlcl unclou blcdly 
[WOYC o:f: Yalue. 

O'NElLL SANDY LOAM (126) 

'l'lte o·.L\ci ll sanely loam is a m inor 1·ypc of soil , COYcri11g Oll l.f O.~ pcrecut 
of the tota l ,1rea. It ot·curs in a nnmber of small areas on tbc low :-;eeoml 
bottoms alon g the Cedar TiiYer . 'l'hc la rgest tlcYclopment of the t,q1c is fo um1 
11 01· th of Yinlon in 'l' ay lol' m1c\ H an ison 'l'o\\'nships. 'l'her c arc also several 
areas alo11 g Hi g '\VoU Cr •ek in t he nort lm cs1crn p,11t of t he cou nt~·. 

'l'hc surfa ce so il oC t he O 'Neill sanely loilm is a hrO\rn to dark brown sanc1.,· 
loam, rxlcn cl ing t o a depth of ] 2 to ] 6 .i n t: hcs . The subsoil is somcwl1al li ghter 
in color a 11 cl less loamy i 11 tex1111·c nncl ,it . aho11l ~-1: lo 28 i11t:l1 c:; it breo lll cs a 
ycllowis lt -hrown loose in col1cl'CJ1 t sarn1, 111 ccl i11 rn in texture. J11 some p lnc;es iL 
eoninins considcnih lc a mo11J1l s of gran•I. rn t he ill'Cas a long Big Creek n ear 
~lt c ll s lJllrg, t he s11r fac·e ;;n il is a 1i 11c sn 11d.1· lonm lrn t h<•e ,1u sP oJ' l li e snrn ll <':S.. 

tcn t oE tl 1rsc 11 1· as tlwy h,wc been irn:lu t"lcd ,ritli 1hc sanel y loam. 
Jn lopogrnpl1 y 111 c O 'N,• ill sanely loam is genera lly slllool h ot· s li ghtly s lop-

in g- , hcvo mi11 g so 111 cwJ111L urn11il al i11 g in plMt>s. Drn in;1 gc is good ,111d i 11 
11 10s( p l11ccs t'x c-css i\'C. Crops arc npL lo s1dfr t· from dl'ong hL in di' .)' scnso11s. 

Gc1w.r,il J;1rm Cl'0ps n1·c g l'own incl1 1(li 11 g (•Orn , o,1ts, r ye• , arnl 1·orngC' t·rn p:-.. 
::-;o rn c i n1 c:k crops, pr ine ipa li y mclo11s a l'e p l'Od tit:ed 11 cHr Vi 11 lon . A pul'li o11 
o[ t l1 c soil i:; used [or pasture. 

'l'lii:; type wi ll r cs ponc1 to ap pli ca(io rn-; ol' f,11·111 111;1 11 111 ·e1 nnd lilwnil ;111111 111il s 
of (hi1; mat cri nl should li e mlcl cc1. L<'g nrn in ous t: i·ops 1,s,•tl ns g' l' CC ll 111<1111 11 ·,·s 
wo ul cl i1np1 ·oyc the fe r t ili ty coml it ions i11 lite so il (•onsic"lcrnbly nrnl gT (' (' ll 

manuri ng wi ll oftP n be a very cl cs irnhlc pn1 c-t iec ,l s a s11pplcmr 11 l 1o 1hc 11 sc 
ol' fa r m 11Hmu i-e. 'l' hc h11il cli11g- 11p or 1hc org;1 11 ic- 1wl1( r l' ,-onl <' nl of 111(' ;.;qi! 
is parl iculnrly i 11111or lai 1t ;rn cl t lt is rna .v he il t: l'OJ11Jl lis l1 1·d by ll1 c 11::;c ul· f'n 1·11 1 
11 wn11rc or green manlll'Cs. The type is a('id ;111CI wi ll r espond to li n1r for 
t he bes t g row th o r lcg 11 rn cs. 'L' hc ;ipp liea(i on ol' ,1 ph ospl1a[c fr rti liz <• t· ll'ou ld 
undo11 btcl1ly be desirable an d test:; o.E nci,1 phosJ1J1n 1r m e rccomrn cmll'd . 

CHARITON SILT LOAl\I (105) 

'l'hc Chariton silt loam is a minor type of soil, covering only 0.1 pcn-en1 or 
the total area of lhc county. It is found in a few small scatter ed arnils, the 
most impor tan t occnrring in se ·( ion 16 of B.rn ce 'l'ownship, about three milrs 
n orthwest of Mt. Auburn , and just we;;t of Vinto11 . 

'l'he su rface soil of t he Chariton silt loam is a clark brown or grayish-br o,rn 
moc1cra1ely friabl silt loam, extendin g 1o a clep1h of ahont 6 in ches. 'l'h 
subsoil is a gTayish or ashy grar rather mealy silt loam, sli ghLl y mot1 led or 
stained with yellow and yell owish-brown. A t abo ut 2-! to 28 inches the soil 
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1s a ll' h i(i s h p;n1yi sh -hro11·11 t·11 111p;i el. rnt l1t•1· pl;i s ti1· . s ilt.,· t' i<1y lo,11 11 0 1· s ilt,,· 
e '11 .1·. mof fl<•rl ,rit !i ., ·C'llmri s h-hro\\'11 . 

[11 to110µTaph_v flw, (' ha ri ton silt lm1m is l<·Y<'l , h<'ing l'o1 1n<i n 11 1 IH• hi g h fl'l' -
n1c• ps ;:i ssociaf ecl ,rit h th e '\Va11kps]u1 ;111([ 1:n•lll (' I' soils. '!'h e draina g <' of 1 he 
1.,· IH' is ,1d cqua1P in so m p plaC' C' S hn t in fh(' main is n1t li <•1· lldieiC'nf. 

~l ost of the t_, ·pe js ll(i lizecl for pasture. 'l'h er (' is a sca1 (rrinµ- f'o L'(•st gT011·tli 
<·011si sti11g nm inly of 0;1k. (l oocl hlu cgni ss pa s1111·(•:-; a r p m a i11tain c<l. '\\'lw n • 
fli(•1·c is no cln1i 11 8g·e yields of cultirn tecl nops HI' <' apf 1o he t m s11tisf'11do 1·.1·. 
\\' hen ,n•ll drain ed. h o,reYer , corn anc1 of hl'r µ·1•n e rnl f' ,1nu crop s ll'ill yi e ld 
H ' L',\ ' \\' E' 11. 

' l' hc fii·st trc,1f111rnt n rNl<'cl t o makt' thi s ;.; oil prndu<'!i1·(' is ,1dcquil1 c• clrn i11-

a1.n ' . 'J'h r inst;1ll;1tion ol' til r is Yer.,· cl esin1hl r . .\ppli<·Hfion s of farm mH1111rr 
wo1 ild t lw n h<• va lm1h]p in i111·1·easing· c rop :1·i< •lcl s on t h<• f,qw. I t i,; c1 c i<l iu 
rr ;:icti on an<l the 11 sc of' l im r is w r,1· <l r sirnhl r l'o r f ht• hr st growt-11 o f lr µ-11nws. 
,\ phosp l1nt 1' fe r t ili ze r 11·011ld 11n clo1 il 1t Pd l.1· pro,·c, o l' 1·,d11c and (psts ol' nwk 
phospli a!(• and ,ll·icl p hosp hah• ,H·c, 1·c(·r. m 111C'1Hlcd . 

BilF::\IER SfLTY C LAY L0.\1\1 (4:J) 

' l' li t• Bn•m ('l' sil1y ela.,· loam is a min or f,l'jll'. ro r e ring 011!.1· 0 . 1 1H• 1· 1· 1• 1lf or 
Ili c total ,11·ra. )( is round mainly in fhrc<' ,11·ras fhP l,1rg(•,.t of ,d1i c: h oee 11rs 
on th e so11flt si<k nr Prniri r ( ' r<•1•k on tlt c l 1inn ( '01111(y ]in !'. 

'J'h <' s ul'i'.1(· c· soi l of' 1 he• !~1·r 1t H' r s illy c·l H." lo,1111 is a hl,1l'k f ri HIJ! p "i lt .,· l' i,1y 
loa111 , c.x 1P1Hli11g lo a d c•pf h ol' 8 inc-lt c·s . ' l' lt p ~rnhso il is a 11 ec1rly h liH·k 1·n1n 
p11et s ilt.r tli1y Jomn or r.l H.v l omn , g r ::i d111tll.1· 1,tkin g rm c1 \ 'C'r ,1· cli1rk grn _,, 1·01 r , 
l'Hi n tly mo(fl r il in mos( nrr ,1s with hro11·11 or rt1 s f_1· hrO\rn . . \ I 2-1- lo :.?S i11<·it(• ,- , 

f lw suhsoi l is a. dark gray p lasti c s il1y clH ,1·, rn nf( il' d " ·itlt l ig ht hl'<mn , gr,1.1· 
or h I 11 ish -gn1y. 

'['h r Rrcm r r s ill_,- l'i,1.1· Jo,1111 OL·c 111·s 

fnpog 1·aph~· is near ly In ·<' !. 'J'ltcrP 11n· 
;ilio,·c OYCl'fi o11·. Th r drnin,1µ·c, o f tlw 
!t•vcl lop ogTaph,1· 11 11 rl l1P<1v,1· s11hsoi l. 

011 f ii(' I0\1- s<•t oncl hot f 0111 ,; ,111d 1 IH· 

a 1'<·11· d1·pr('Ssin11s i11 f he f,1·1w . It is 

so il is 1i;tf111·all.1· poor <ming lo lit e 

A po1· t io 11 o r· thr ;.;o il is u! ili z<• d !'o r p11sf 111·1· IHll'!HN's 
llll (i('l' culfi 1·11tio11. (•Ol'll li c i11g 111(' pri11cip11! nop gT0\\' 11 , 
m11c lt lhr sa m P ns 0 11 1h <· H1·rmrr sil t lo;1m . 

huf 111os f n l' it is 

Y il' lcls a I' <' YPr.,· 

Th e fit·st frr11f111 r nl rn1 rci('(I fol' fl1i s t_,·p p is 1111• insb1lb1tion nl' ti lP drnins. 
\\' hpn !h i" is a<·c·om pli s li l'<l Y('I'.\' good ernp .1· i1· lils 111 a.1· lw scc11 r pd_ ~ 11rn ll iljl 

pl i<·11lio11 s of' fiirn1 rn111111r 1· ll'i ll lw n1'11ah l1· 011 111•11·!" dniin!'d ;1r1•;1 s. '!'hi s 
11rn! Pr ial shou lcl 11 01 ht' i1pp li1•d, hom•1·1·r. p1 ·1•1·1·cli11g- 1 lw gl'Owi11g o f f h1• s 111i11l 

gra in crnps. 'J.'ltc' fyp r is ,1<-id 11 1HI ,r ill l'!' s pon d In ,1pp lin1tio 11 s of li 11 1<'. ' l' lw 
11 s<' of a ph osphat e frrf il izr r ll'ould 1111d o11b1 (•clly lw JJl'Ofifabl r . 

.JUI SO:\ S I r: r LOAl\1 ( 131) 

'!'h e· -T1 1dsn11 sill loa n1 is a 111i11nr t., ·!H' in 111<' (·011 11f,1·. 1·01·<·ring 011!.1· 0. 1 1wn•1·11t 
or th e total arr a . lt o<·c:11 r s in Sl' 1·e rn l sm11 ll areils a lcmg ih e T1inn Co1111fy lin <· 
sou th enst of ITrhm1 a. 

'J'h e surf,1c·r soil of lhl' ,lu cl son si lt loa111 is ;1 l'ri11hlc <lark brown ;.;i ll lm1111. 

lv-tr1 1(l in g to a clrp t h or 10 1o ]2 in cl1 rs . l k lo" · thi s point 1hc rc ar r n f'rw 
in ches of c1 lighL bro ,rn . moderately compa ct , friab l si lt J am 1.o silty clay 
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loam, h C' co111ing Jjµ·lit r r i11 1.: o lo r 1r ith in c n ·asl' in .t11•ptl 1 and nt ~ ~ 1.o :10 inel1Ps 

11 ss u111i11g ,1 y cl!mri,;lt-hl'o11·11 l' Oi or . ( '0111mo11l.1· al ahout :Hi in e lH·: t lwre ill 't• 
;.;0 111 • y cllO\r 11 nd liro11·ni s h rnoft lings. l11. iopoµT11p hy t lt l' type is Hal nnd s111ooth , 

,-,l oping to 1rn1·d 1.li l' firs t !Jolt.om~. Drninage is good . 
'l'l1 c Ju(lson silt l oam is all t1 mler c ultivation, corn , small gl'ai n s and lrn~· 

<·rops IJl'i11µ- µTow11. Yil'id s o r 1 lw sr no11s al'e Yer~- mu ·It th e sa me as tlios t' 
., t' <.: lll' l' tl on th e ,\~a11kl•s ha silt 1011111. '!' ht• n eeds of lit e soil fo r bd 1. c l' crop J)l'O
<lueficrn are Yer .,· s imi lar, 11lso. l o thos t.: r ecomrn en clc<l :for the '\Y a uk c· :;ha t _qws. 
'L'h l' addi t io n of J'al'm m1111un• 1rn11hl he profita hk. 'l'he type is acid and will 
l' l'SjlOllll to li111i11µ· ,llld fht• ust' 01· a phosphate ft' r tiliz<·r 11·ould un1lonhtn ll.1· p 1·m·<· 

,. ii I 11 11 Ii'! l' .' 
SW AMP AND BOTTOMLAND SOILS 

'!' here ill'l' six s11·;1111p i111 d i> ol toml ,111d so il ;.; i11 t l1l' t·o unt,1·, c las,;ific<l ·i11 l lw 

\\'ahi1sh. l'11 ss ,md Si1rpy , L' l'i es. n11d !hes,· ,rith t lw an•a ~ of llH'iid o11· and jll'ill 

11 1,1ke il fof11l of r ight hol1011il1111d ,11·eas. 

WABAS ll SILT LOA:\f ( 2G ) 

'l'h r \Ynli ,ish si ll lonm is tlw litl'µ·cs f indiYid1111! holt omland so il and th r 11tinl 
lnl'gl's f soi l ;J l' (' il, l'O\'(•J'ing s .:l jH' l'l •(•Jil 01· fil l' l'Oll llf ,1·. 11. ()('Clll'S i11 l'XIL· ll sin· 
11 1'\' ilS ,tl o11g prn c:f ic· all,1· 111! o r t il l' s11wll 1· r s1.n•a111,;. on·upyi11g ! hl' hot tomlarnl. 
\' 1· r.1· Iii f !(• ol' f he lyp<' is 1·011 11d ,don g f h<· ( '1•da r l{i1·<·1· l111l ;.;om (• is 111 ap 1wd 
.i!, 111 µ- f h1 · lm\'ii Hi1·c•1·. '1'11 1· lal'µ'('S f d t• \'l' iOpllll'llfs or f h(• 1ypc• il l' (' ,tl ong l~ngL· 
( ' r, •1·k ~u11f lt ol' l it-Ii,' l'J ;1i 111· n11d a long Pl'ilil'i<· ( ' rl' 1· k in flit· so11(h l' r11 1.o\\'n~hips. 

' l' h1• s1 11'1'11t·l' so il or f he \V1il1ns l1 ,; ill lo;1111 i;.; 1·(• 1'.\' cln r k 1J r o11' 11 lo 11 !'al'l .1· blai:k 
l'ri<1hl1· sill lo.1111, 1·x t1 ·1Hli11g- lo a d t·p1h l!t' ]:.! to 7G i1wit(·s . Be lo,r this poi11f 
f 111·1·1• is ii 11<•,1rl ,1· lil ill'k 111 •;11·.1· sill 1011 111 or s ilt,\' (·lay 1011 111 , g- r mlin g al 111J o11f 
:;o i11l' IH• ,; i1il o a liµ·ltt grn_l'ish -lirO\rn c·o111p11 <·!. 111od1•1·af ·ly plasti v, s ilt.y vlay . 
rai 11 l l,1· 111offi l'd 11·iflt hl'0\\'11 n11d r11 s f_1· hrn1u1. 111 so 11 H• pl,H·t•s t.lt r 101\'l'I' ..,u!Jsoil 

('Olil i1i11,; SOI II (' Siilld ('SJH'1 ·i,il l,1 · 011 f li os (' ll ill'l'O\\' s trips or 1. lt P f_l' pe lil 'ill' Jll' ('SL' llf 
01· f' o rn H' I' str1• ;1111 to 111· ,-;p..,_ In so111 1· o l' !lll•St' ,1n•as I IH· soil 111;1_1· IJe alrno..,( a 

lm1111 , ,111d prnlialily s h0tild Ill' 111 ap 1H·d 11s !lw \\'aha,-;li ]011111 hut they an· t oo 
s 111i1l l 111 sho11· s 1• p,1raf <' l.1· 011 f ill' llliljl a nd a 1·e ine lud(•d ll'ifh 1ht• si ll l oa lll . l1 1 
so111<' pl11<·1•s. ,1! 011 g 1111• s 11111ll1·1· hrH11 t·lll's or 1111· f ril111t11 1·.1· s fr< •a111 s, lh P soil is 

1·1·ry 111 111·11 lik1 · tlH• ( ' l.1·d1• si ll 1011111. 
l 11 topog 1·aph_1· fh r \\Tali,1>d1 s ill lo,1111 is Jll',11'1,I' lt•1·\'I lo s li g ht!.,· s lo11i11 g· . 'l' IH' 

<lri1i11ngr is Jlittll l' il ll .1· poo1· il ll( I i11 nrn 11.1· arei1s 1he fyp<' i,; s ulJ jl'd 1. o 111 01'(' 01· 
l1·ss r rl'qu<· 1lf o,·c rf-111\\'. I 11 pln l·t·s dill'IH·s 1111d fi ll' <h,1i11s 11 111'(' h<1 e11 in sb1 il (•d and 
IH11·1· IJro11µ·1it alw11f l'0 11 s id 1· r11hl 1• h1•ll(•fi c·i11 l r fl'1•1·fs 011 1he c rop-produl'i11 g po11·1·r 

o 1· t h l' soil. 
. \ l,1 rge pnrt o r 1 ht• 1y p<• is 1tlili z1•d f'or pa s t 111·c an cl l'Xt· C' II Pnt s tan cls o r bl11 t· 

g-rnss 11 1·1· 11s11ally rn11i11t11i 1H'd. j \ fe 11· ( l' l'('S, prin ·ip,11 1.v willow aml e l111 , rn·t· 
l'ou 11d itl o11 g f li p sf l' l',1111 l1;1 11 ks . :\ l1 11J1 o l' t li (' l,l'jlt' is 11 01 lil's irahl e 1'01' cn lfintted 

e rops hcc1111~1· of 1111 • poor i'lrai1111g·1·, ! IH• tend< •11 (·.1· 1.o 01·erfl<nr a11d lit e l'a d tlrn1 
iL oc·.c·11rs in m1 1Tow ,;Lr ips alo11g t lw st r c11 111s. Un lit e la rgl' r a1 ·e,1.:, 11t e so il 

is c.: ulfin11l•d 11ml l'l'OJl yil' lds ,ll' l' quite s,1tifae101·.1· j11 mari:1· season s. Corn wi ll 
yi 1: ld .,() fo (iO IJ1 1sli c• ls jl( 'l' iH' l' t' . S11rnl l g- raim; gi1·(• g:ootl y i<' lds In tl are apt 1o 

lodgr . 
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'l'he type needs adequate drainage fir st of all in order to be made more 
pr oductin:. Small amounts of farm manure ,rnukl be Yalu able on newly drain ed 
areas, stimulating tltc procJuction of aYailahlc plan t food. lVIanurc should not 
be appliecl, ho,\'eYcr, p r eceding tl1 c plan tin g o-f the small grain crops. 'l'he type' 
is ae;icl ancl lim e ,,·ould help fo r t he gr owin g of leg umes. 'l'hc nse of a ph os
phate f er ti lizer would undoubtcdl,I' be p r ofit able. 

'iVABASH LO AM (49) 

Th e W aba.·h loam is the see;onc.1 lar gest bottomland soil, coverin g 1.1 percent 
of the total area. It is found in a number oE ar eas along many of the st reams 
of the county. It is chiefl y cl eYeloped along Stein Cr eek. ·wild Ca t Creek ancl 
n ig Creek and along mo;.;t of: ili c st reams n orth of t he Ced,1r HiYcr. 

'l' li c surface soi l of the '\Vabash loa m is a cln rk bro\\'n to blac·k co mpact , fr iable 
loam, e"tcmling to a cl cpth of ] 2 to l+ inch l'S. Tt 11s11aH,v e0111ain s la rge Hmo1111i ,; 
of fin e m1cl Yc>ry fi 11 e sarnl. 'l' IH\ s ubsoil is a da rk ln·o,,·n io blui ,- li -l>la c·k, eo 111 -
pact, heavy loam or lo111ny clay. l~rownish or y ·llow ish-bro,rn 111 ot1 lin gs ,1rc 
1·01 md i11 pla ces in the lower subso il. In t l1 e nrca so uth east of S lwll sburg, 111\' 
soi l is a 1, ro,rn to clnrk brown l'riahle fin e sanely loa m, 1111cl cl'lnid 11 _1' a Ji g ld 
i>row 11 co 11111 ad fi11 e sa nely lom 11 , conta inin g pockets 01· fil1 c or 111(•di11lll s,111d 
mid IH•i11 g so mc\\'ha t lighter in colol' a t il1 e lower clc p1 !i s. 111 1 hi s n1·1·a 1 ht• 
soil sl1oulc1 r eally he classifi ctl as a fi11 c sanely loam hut is in1·l11 clc(l w itl, iii!' 
lo;i 111 il e1·n11.~c' of its snwll exLc11I . 

I 11 tO[)Og 1·a11l1y 111l' \Valmsli lo,1111 is 11<• ;11 ·1: · le\'l' l mHI !lra i 1rngr is 11 ,;1 w I ly 
fn ir to good. Jn so 111 c 01· 1h1: s l1n ll ow tieJ1rL'ss i011 s clrn im,ge i,; 11 01 so Wl' il 
rs taiJJi sli cd and her e t he iJ1 st,ilLl1i 01 1 ol' Lil e " ·011l cl he \'a l11able. 

'!' li e \\rabasl1 loa 11 1 is 11 srcl rnai11ly l'ot· pm;t 11rc pu1·pos!'S wn cl good sLn 11 (J,; of 
IJ lu l'grass 11 1·e rn ni11 t,1in cd. J\ long so111 c sL1·v11 111 e li ,11111els 1-lwrc i:-; a grnw th ol' 
\\' ill m\' , l' illl , sye,1111 orc, rn ,1111 <· , or oak 1rec•s. 'l'li e 1J et11• r !lrn i11 C'd ar<';1s il l'C utili z1'd 
fo1· L11 e 1-{ 1·01vi 11 g ol' c·o rn rn1d ot l1 <' r grrn' l' nl fn 1·111 nops, a ll(l yiekls <11·e ordiuaril.,· 
<j1 1itc sati:-d'ac-tol'y. 0 11 ! Ill' e1il tirn1t'cl portions ol' Lilt: so il h t· 1H•ficia l t·ffce1s 
wo 11ld IH' st'(·111 ·t' d l'rnlll IIH· ,1ppli 1· atio 11 of' sn1ull ,1111 011111:-; of farm 11rn11111· 1•, 111C· 
a<ldilio 11 ol' lilll l' I n 1·c• 11w!ly nt·idil y n11cl 1h r 11 s(• ol' a pl1 os plrnlt· 1·('1'1ili z! ·1·. 

CASS LOAM ( I , ) 

'!'lie (';1 ss loa m i:-; a rni11 01· iy 11 c, cover ing onl y OJi pcr1· t·11t of I lit' :ir(•n . 11 ,,, 
fo 11rnl on t he bo t Lornlm1 (ls along the Cedar River , be i11 g rather extensively 
clcvC'lopecl in Taylor and H an ison Townships. A number of rat her e;onsider
al,lc ar eas of t l1 c iype al'C fou ncl cast ancl 11Mt]1 of Vi n ton , alHl so utheast of 
::\It. Aubum. 

'.L'he surface soil of the Cass loam is a dark brown loam 0l' silty loam, extern1 -
in g to a depth of 12 to 16 inches. 'l'here is a grndu al change thru a laye r 
of 4 to 6 inches into th e subsoil whi ch consists of a loamy fine sand or fin e 
sanely loarn, becoming li gh ter in eolol' at t he lowet' depths. B elow 28 to 30 
inehcs it is a li ght br own loamy fine sand. 'l'herc a l'c many variat ions in the 
soil. On some of the low ridges tl1 c loamy surface soil may be only a few 
i11ch cs in depth. Jn c1 cprc.-s ions 0l' ahnmlonccl cbnnnels of t he st ren ms, t he 
surface matrrial may he alm ost three feet 111 cleplh in which case t he ty pe 
res 1111Jl es th e vVahash loam or silt loam. [n genera l, however , loose sanely 
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ma te rial is J'o1 111 1l ,ii dqd !i s of 40 io -l :'5 in ches. ·~11 so 111 c Jilil (:es ovcr no w w,1t crs 
have ckpositrcl sa nd on t he sur l';H·c of 1l1 e soi l. 

Th e Cass loam is fr equ en tly ovcrft o11·ed arn l it is 11 st·<l ;1llllo, t l' n iirt •l.,· J'o 1· 
pm;i u1·e. Th ere is some timhPr gTo,rn ill(•]ucl ing' h11r a ncl wl1 it(' on k,• elm , hircl1 , 
l1 a\\· an d '"i ll o\\'. nln cgrnss fl oes "·ell on th <' licl (! •r clrai11 ctl areas. Prn iri c 
arnl co;1 rse w il(I g rn sscs gT011· in the ic;wa l rs mHl !l cpn•ssio11 s. '\Vb en well dn1inci°l 
an cl Jll'Otedcrl fr om 0Yerftf11\' µ-nod : ·irhls of ge1wr,1l fc1 rm nops 111 ay be 1'l' tU l' ('Cl . 
'.!'he type w il l t hen r e::;poncl to applienl ion s of' farm manul'c, i he ui-;c or lim e 
mHl the addition of a pl1osphat c J'c itili z:cr . 

SA Tl PY SAND (lGO ) 

'l' hc ~ar11y sancl is a 111 innr so il iypc, coYcring- 0111.r O.:> pc• rvc•11t o[ 1lll' 1o1a l 
,11 ·ca. 11 is f'o nrnl in a n II Ill 1Jc1· of arr as alo 11 g i he C' c!lm l{i Yc t·, 1 lic larges l 
1levelop111l' 111 ol' tl1 e ty pe lwi11 g in t ho Yil'i ni1,\· ol' Vi nton. 

'l' l1e s11rf,H·c soi l 01' the ~,1rp,v sa llll i:-; ;1 grnyi sh-hrow11 01· li g ht g 1· ;1yish
lll'lnrn sm1 i°I 01· ]onllly sand , exLernli11 g to a dc' p1h of (j t o 7 i 11 l' h<· s 'J'h c s uh
:-:oi l is ,1 wl,ili :-:h or yelloll'i sh-w hi te, l oose in colwrenL snrnl io a !lc ptli of :Hi 
in c·hes, and deeper. Some fin e grawl is fo1111c1 in ih e lo\\·cr soi l nrnl :-; uhsoi l. 
Nea r tli e l'iver the soil is rno1.·e loose an c°I smHly whil e 011 1. he more (' it' \'Ht <' cl 
s pots th e 1,rpe is loam:· nn c°I somcwhn1 <la rker in color in 1he depression ,; . In 
some o f' tli e slwrp hcncls in t he ri n r there a rc deposits of rivcnrnsh sall(l. 

'l' he ;:;ar])_v sa 11 cl is subject- 1o overfl ow mid t he surfn ce is wrnall y 1111 t·vc11 
owi ng lo 1hc shifting of' ihc riYer wat ers. Drninng-e is excess ive. 'l' he 1_,·pc 
!ms littl e agrin1ltur11l va l11 e except for pa stnrc. 

W ADASH STLTY LAY LOA f (4 8) 

'J'h c '\Vahn sli s ilty elay lonm is a m inor so il type, coverin g onl y 0.2 ·1w rce11 L 
of t he toh1l nrca. [t is f'o1 in cl in a. 11um1Jcr of ;.; ma ll ar c'as chiefly so11i h ol' 
Helle Plaine ancl along a. brml(' l1 bci\\·ccn Bi g mid Hock Creeks. 

'l'li c s11rJ'nc:e i:;oil of t li e '\Vabm;]1 s ilty ehly ]omn is a clil!'k hrown or grnyii:; 11 -
hla e;k friable s il ty cln:' loam or c: h1.,· loam , cxt cll(lin g io ,1 cl C' pth of' 12 i1l('hes. 
Below this poi11t 1hc s1il1so il is a cla rk hro1n1 more co 111pa(•1 <"lay ]0;1m or l m1 my 
ela:· bceo111 ing mor e co m pact in lh e lowf'r clep1 hs. 'J'lw low<' I' snhso il is rnot 1 lecl 
" ·ilh yell ow, yello,ri sh-bro\\' n 01· g rny in places. 

The surfa ce oE 1l1 e 1y pe is ffaL and ll C'a rly level, nnd where ,1 ssoc ial e!l wit h 
other hottornlamls it is cl eprcs:-;ecl. It oce1q1i es ihe heels of old slongl1s all(l 
other depressions. Jt is snhj cct to ove 1·ft ow ;mc1 ,vater :-;tancls on it for Jong 
p eriods. Drainage is poor and nrnrshy condition s arc common . 'l'he 1,vpe is 
used largely for p::istnre 11ncl only a frw arens a ,·e n 1lt iYatccl. 'iVh en wel l 
dr ained aml proicctec1 from overftow, it nrn y he n t ili zcd for th e growing of' 
cultivated crops. It is acid am1 would respond to t hr addition of lim e. The 
use of a phosphate fe rtili zer wo uld uncloulJt ecl ly he desirable. 'iVh cn n e,Yly 
drain ed a small amoun t of manure would he benefi cial on the type. 1\fannrc 
shonlcl not be appli ed. however, preced ing th e gro"·ing of small grain c·rops. 

CASS SANDY LOAM (19) 

Th e Cass sanely loa m is a minor so il 1.1·pe, col'cring 011ly 0.2 perec ni of 1hc 
lota l a rea. It is found in association with 111 c Cnss lo:im alon g the Ceclar 
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!1i1·rr . 'l'lrn of 1hr p r i11 eip<1 l ,11·c<1 s ;i rr fo1 1rnl 11 nr lh11·p~t o f' \ ' inion on l lw 
11orlh ;., jrl P o f' t hf' ri1·1• r a1H1110 rlhrasl of ~fl. 1\ uli111·n. 

' l' hr ,rn r f'il c·r so il of 1hr Cass smHly loa m is a hrO\rn in ,l,trk lirnw11 sand.v 
lo,1 rn . r:--knil in g· 1o ii rl cplli of 1-1- lo 1 fi in (' h rs. ·11 (•onta in s m n1·1 · 01· lrss eoa rs(' 
sa nd ,me! g r,11·c· I. 'J'h c s 11hsn il is ;-1 ligh1rr ('olo1·r tl ;:;ancl :1· loa m , at 2-1- to 80 
in C'IH•s hcc·n mi11g ,1 .1·rll mr isl1 -l)1'(11rn in ('ohrrP nt sanr1 or : l ig·li l l.1• lnamr sallf l. 
In somr pl,H·rs thr tex111n· of 1h r s11 r f'nc·r so il Ya ri r s lo a fi ne sa 11(l.1· loa1n. 11nd 
1h r rl r p1h of the s11rf,w1• malrri;-il is rxii' r 111 r l>· Yilrinhlr. 

:li os1 of' I h(' I .1·1w is ill pa ;.,1tt r(' . some a rrils 11<111·( '\'C' I' . ;11 ·r· 11 sr rl l'or gr• nr 1·;i I 
l';ir rn r· rops. \Vh r n r 11l l i1·,l1 r 1l l l1f' so il ll'i ll res ponc1 l'P,Hlil>· In ,tppl ie;ilinns n[' 
f111 ·m rnant 11 ·1,. or 1·0 thr I 11 rn j11µ: 1111<l c• r of lrg· 11rni11 011 s cr op;:; ,is gTC'( 'n 111<1rnHrs. 
It is acid i11 rc•c1c1"ion ancl 11·ill J'(•spn111l to limin g·. ' I'll <' 11sr o[ H phosplrnt r 
fcrli l i,:r r woulrl 1111 cloulll ecl ly he p1·01i1nhlC' c1ncl !Psis of ill'ill 11lt0splrnlP il l'<' 
l'CCO lll lll C' ll<l Ccl . 

MEAT">OW (20) 

'!' here js ;1 s1rnill iH'l' n of rn eurl ow . cove r ing 0.1 pP1·c·c1ll of th r tn1a l ,1n·,1. 
It is mapped along- th e nl ack ]fa1rk ( '01ml.1· l inr 011 tl1r bottoms of' 11 ig a nd 
f-ipri ng C'1·rrk alon g the Ceclar H iYer . Soil rn a l('l'ial mappril as m<• ,H1ow imlurl l's 
hotiom lanc1 t-yiws so vn r iablc in texlnl'c. <·olOJ' an r1 rll'ni m1g-r, comlilion 11ml 
sep:-irat ion in to lypcs is impra cl icahlc. 'l'h r p l'i11 cipn l so ils in th rse a r(•a s an• 
of the 1\Tabm,b nnd Cm;s ser ies. main l .1· loams nncl s:-in rk 1\'fea c1ow is n sNl 
almost en t il'cl,1· for pa tllre al1(1 there is some timhr r gr o,rth . 

PEAT ( 21) 

'l' lwre is ;1 s1rn1II arcn of 1wal in t he co 1111l,1·, (•01·er i11g 0.1 [Wrcr 11 1· oE 1l1f' 
tolal ,11·ea. The most irnpor tanl ,l l' ra is fou 11 d so 11 il 11rest of' ;\[I . )\uh urn . There 
n1·e .'ome areas of less t han onr ane in cx tc• n t 11·hich ro ul<l 11 ot h r sl10wn on 
t l1 c map. 

'l ' h(' Slll'f'ilc c rna1·cria"I of ]) ('ii i c·o 11 s is(s of' a hro w 11 to rl ark h1·01,·11 sl ig-l11l y 
r1<'(·0 111p osrc1 Yqtrl<1 hl r mail e r 111i xc(l \\' itl1 Slliii'! I qm1111itirs of' m i11 rrn l 11rnl1·r-i;1l . 
In so nw pl.i res 1l1e l,1ycr nf p c,il rnil.1· cxte 1Hl lo ,7 <lrplh of' lh r r • f cr 1 n!' 11101·c·. 
~linllowrr areas lnwc a Sll hsoi l iii· 11 <lcplh of' 10 iiwlws, c·o 11 s ist i11g- of' ii hlu is li 
!!Ta.1· or dull yellow s tick.,· pin -, ( ic <·l ,1 .1· mor<' or ll'ss mol l lrrl 11· i1 h hroll'n an rl 
n 1sly brown. rn 11 1c slrn ll ow <' r ,1 1Hl helte r rlrro ,n posccl l) l'ilt ::i 1·rc1s, 1h r so il 
l'('..;emhlcs lh e Cl.\'Clr t,1·1ws. 

P eat is fo unrl in cl eprrss ions wl1it•l1 li,11 c fnn 111•1·ly l1r(•11 po nds . 'l' lH' 11 ,11 nrn l 
<1ra in age is poor. Th e lrca lrn en t 1rl1irh peat n rrcls to rrclaim ii. ancl makr 
it prodrn·ti w is first of ;di !horn drni11,1g<'. ·wh r n 1 !tis is ,1c•c·on1plislH'Cl ii is 
11s11a ll .1 · rfosjrnb lc lo scl'd tn rrops lik r 1"i 111 01 11 .1· illH I iibik e ;1 11 rl pmd 111 ·c fo 1· 
scYe n1l >'car;:; in orclf' r l o prnnil h <' l1 f' r rl 1• <·ompo <.; il io11 of' th f' p r ;i1 111 atr rii1 I. 
'l'he grmr i11 g of orn and s nrn ll gr;1i 11 n op s OI! 11 <'11·1.1· rceh1irn l' d p<' Hl s is gr11-
f'l'a ll.v Ycr.v 1m sab;:;facton ·. 

"\YllC'r c 1m1rkct comlition .- arc rl c·sirnhlc 1l1 r g-1·n11·i11µ; nf' c· r rt ain Ycgetah!P 
n ops s ul' l1 ;1s poln t0cs. t- onrnlocs, oni on s ,m,l <·<•1('1·.1 · 11·ill hf' vr r.1· pl'Ofib1hl<' 
on well cl r:-iincd prat . Tn s11 eh C•ilscs Ili c 11p p'li l'iilion of cnl nin fc rti lizin p; ma 
lc r i:1 ls 11·011kl he Ya l nah l<'. 'l'<·sls of fr rt il i1/.i n g- rnal 0r jal;:; on peat wh en Ycge
lablc crop ,; a r e grown arc r CC'O mmcnd cd. 

Bl~N TO N <'O! lNTY SOTLS 

APPENDIX 
T HE SOIL SURVEY OF IO WA. 

Wh a l so ils neC'd to m;1k0 th e m hi gh l _v prodU('I iv e '11HI to kC'e p i !lP lll so. a nd ho w 
th ei r needs mav bC' s 11pp lic1l. are problems whi ch a re me L constanth· on the far111 lorla,·. 

T o enabl e e ,,:e r .v far mer lo so lve l11ese problem s for hi s loC'a l c·ci nrlit io n s. ;1 c·omplcle 
sun·ey and st ud~· or the soils of thP slate has hPe n 1111d e r lak!' n . the res ult s of which 
1d ll be publi shed in ;1 se ri es of <·o un t~- r e ports. Th is work i11el11rl es a rletailC'rl f< un·ey 
of l hP soils of Pa ch 1·ounl v, fo ll ow in g whi ch a ll th e soi l lypes. s treams. rnurls. rai l1nad s . 
C'tC., a r e acc 11 rale ly lo cateLl o n a s oil nrnp . Thi s pol'lion oi the work is b<' ing eanied 
on in co-operation 1Yith Bureau of Soi ls or the l'ni ted Stal0 · DepartnlC'nt of .Agricultun'. 

Samples of so il s a re ta k 11 anrl exami11 ed mec ha n ically a nd c· hernic-a lly lo d te r111i11 0 
Lheir ch a ra cle r and co m110s ili on a nd to l earn th eir n ec<h. Pot exper imenls \\"ilh th (•SP 
samples a re co nclu c tecl i n the gr eenhou se to ascertain th e Ya lu c of the use or man11r t' 
fe r tilizer s, lim e a n cl othe r material s on th e va r iou s soil s . These pot testi; are rollo\\'C'd 
in many c:i scs by fi e ld ex pe rim en ts to c-lieck th e r esults sec ured in th e greenl1ousc. 
Th e meage rn ess of t h e f und s available for s uch work h as limited the c•xlent or t11 es(' 
fie ld st udi es and tests h ave not been possibl e in each county s urv eyeCI. Fairly rom • 
plete r es ul t. haYe been secu red. h o11·e l'er. on t he main types in th e large so il area s. 

Foll owi n g t he su r vey, sy ·Lem s o[ soil m anagement which s h oul d be m1opted i n t h r 
vario us counti es a nd on t he diffe r en t so il s are worked out, old 11wthods of treatm ent 

I OWA 

F ig . 7. Map o f I owa s ho\\'ing th e counlies s urveye d . 
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are r mph as ized as 11 ccesH,1ry or Lheir tl isru11t i11ua11ce advi,;cd . an d 11L•11· 111el110:ls o[ 
proved value arc s uggcstccl. 

PLANT l<'OOD JN SO lf,S 

l•'il'l <•<· n dilTrrc n L ('IH' llli C'a l c lC'm r ntH a r c cssr n Lial for planL food. hu L 111a 11 y of l l1C'se 
UC(' ur so Px l e nsiv c l v in so il s ancl arc used in snclt s mall qu:rnliliPs th aL Lhc r c iH prac·· 
lkall y 11 0 danger o'f lllcir (' \ 'Cl' l'llllllill g- 0 11 L. Su ch. ror ('X:lllljl l(', is lhc C'ilSe ll'il lt iron 
nncl ul11rninu111 , pas t c:q1e ri 0n cc s h ow in g tlial l11 c amount o[ these elC'm c n ls in Ille so il 
ren1a in s prac:Lica ll y con s t:lll t. 

l•'u r lhC'l'morc, Lherc can ll C'l'C r lJe a sh o rta ge in lh e c- l <• m t· 11 ls which (·OJlH' prin1:1rily 
[ rom Lhc air, s u ch as carbo n a ncl oxygen , for Llic s uppl y o[ t h ese i n the aLrnos pllc r c is 
prnl'Licall y in ex h a u s tible. The sa m e is t rn c or nilrogcn, wlti rh is HOii' known Lo he 
tak e n directly from tb c almospll e r c hy wcll -in oc ul :1Lecl ll'g um C's an tl IJy ccr Lain mic:ro
~ro pi c o r ga ni s m s. IJcncc , all h o 111:1n~, c rops nrc unabl0 lo SC'<·urc n itrogC'n from L11r 
a ir a ncl a rc force rl Lo clrnw o n Lh c so il s uppl y . il is poHs i iJlc by the p r ope r anrl frcquPnl 
g r owi n g of w cll -i nocul alc<l Jrgum cs and Lh c ir 11 sc a s g r C'C' n 111:rnurcs, to sto re n[l s u f'
fi cicnL o[ Lhis c lem ent Lo s uppl y all lh c n etl s o[ s ucceedi ng 11011-l rg 111n cs. 

'l'I I E " SO IL nl<: RLVJGI)" TDL ID~1 l•JN'I' S 

l'lto8pl1 orus, pot a ssium , ca lc ium a nd s u lfur, kn ow n as "soi l clcrivpcJ' ' r l0111pnts. ma~• 
frN:uc1ll ly he lack in g in i,oils . a ntl L11cn a fc rLili zin g m a le ri a l Vitl'l'ying ihC' n rc,,ssa ry 
cleme nt s mu sL h e used. Phosphorns is the C'lC' m c n t m ost. li kel.v to be clrficicnt in ni l 

. so il s . Th is is espec ial ly t rue of 1 owa soi ls. P otass ium freq uen ll y i s Jacking in p eats 
anrl swampy so il., but normal so il s in I o1l'a and elsewher e nrc us u a lly 1Yc ll sup pli e(l_ 
willt I.his el emen t. Calci um m ay be low in soils which hav e IJonw a lwavy g rowth o [ 
a l egum e, <'S[lec ia ll y alfalfa; buL a sh or tage o [ Lhi s ekrncn t is very u nlike ly. TL .;e_c ms 
poss ibl e from re c n t t esLs th at s uHur nrn y be lacl,inµ; in man y so il s: for _appl1 cat1on s 
of ·uH ur fe rLil ir.rrs h ave proved of' valu e in some cases. ITowcvC'r. l1 tl lc is known as 
yet r cganlin ?; th e r e laLio n of th is c lem en t lo so il [crli lily. ][ laLrr stud ies sh ow iLs 
importance for pl a n t groll'(h a n cl Hs defici n c:y in ~o il s, sul[ur fNtili zcn, may co m C' lo 
he con si(l e r c cl of murh valu e. 

AVA i I. ABLE _\ N D llNAVA l L.\ BL1•1 l'f.,AN T l<'OOD 

Freq 11 cnLl y a so il anu lys is shows the prcse n ('e of s u ch ahnn<lan('e or lhe essenUal 
n lant foorls t11aL Lhe co nclu s io n mi ght b e drawn Lhat c r ops sho ultl he p rop rly s u ])lllrnll 
i:o r an ind e finit e period. H owever, a ppli cation s of a fe r lil izr r containing o n e oE_ t h e 
c lem0nls pres0 nL in such l a r ge quanliLi es in th e soil may b rin g abo u t :111 a pprccrnble 
and ev e n profitabl e in crease in crops. 

Th ex planation of thi s pec uli ar stat e o[ affa irs li es in t l1c f:1_cl fha_L :) 11 Lh c pla n L 
[ood s hown by a na lysis to be prese nt in so il s is noL in a u salll 0 lorn1; 1t 1s saHl _to !Jr 
11.nnvai labl c. P la n ls ca nno t ial(C up food till less it is in i:;ol u lion; hr n c·~ ur,ula 'J! c: 
plnn t food i s lh,1l whic h i s in solu tion. Analyses s h ow no t only this solu lJ lc or avai l
able por tion. buL also lllC' vc r,· much large r in soluh lc or 11n u1·:1il ah lc part. Th 0 1ot~l. 
a m o un t ot' planL foocl in lh r s o il m ay. Llt c refo r <'. h e a lmntl a n l. fo 1· 1111l1l (' rous crnps, IJ u t 1[ 
it i s no t made avai.l a bl e e n o ug-h , p lants wi l l s 111Tc r [or 11ropPr food. 

Dar·lcria a nd m ol ds a r c the agen ts whirlt bring :1ho 11 t th e ch a ng-c of in solubl e. un 
avail able mate rial into avai lab l0 form . l [ co n <l itions in the sni l a r C' s atisfactory f?r 
the ir vio-o r ou s g r oll'th anrl s uffi cient Lota] pl ant foot! is p r cs0 n l, llt0sc organisms WJ!l 
brin g a~o u t Lhc 11rod11c lion o[ e n ough solubl e 111atrrial lo rnpporL goocl nop g rowth . 

REMOVAL OJ<' I'LANT FOOD lW CR OPS 

T ilt' lil'C:l'(':lSC o[ plant foo tl in tllC' so il is lh C' dir0d rC' ~t1l t ol' r c• moval !Jy nops. a ll110 
there is o[Lcn so me l oss ]Jy leachin g a lso. A sl ucl y o[ the amo un ts of Hil roiscn, phos
ph oru s, an d potassium r emov e d by some o[ the comm on fa r m _c :· ops wi ll s how how 
r apidl y these clem en t s a r e u sed up und e r average [81'1lllng co nd1 L1ons_. 

Th e amou n ts of these elem en ts in vn r iou s [arm crops are g1v011 111 Lablc T. Th e 
amount of ca lc ium ancl s ulfur in th e crops i.· not in clu dctl, as it i s on ly r eccnU y t ha L 
the r emoval of these e lem e n ts ha s been con sider ed imporLant enough Lo warrant 
a n a lyses. . . 

'l' h e figures in the tab le s h ow a l ·o the valu e o[ th e t hree elem nLs contamecl 111 t h e 
diffe r ent crops, ca lculated from t h e market value of fertilizers containing them. Thus 
the value of niLrogen i s figured at 16 cen ts p er pouncl, the cost of the elem ents 111 
nitr ate of soda; phos phorus at 12 cen ts, t h e cost in aci cl phosphate, ancl potassium at 
6 cents, the cost in muriate of potash. 
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TABLE I. PLANT FOOD IN CR OPS AND VALUE 
Calcula,ting :S:i trogen (N) t lGc (Socliurn Nitrate t:-.:ia >10'') . Phosphoru s (P) at 12c 

(Acid Phosplrntp), and PoLassium (K ) at Ge (Pota;;siu m Chloride (K Cl) 

Crop Yi eld 

Corn . grain ...... 75 bu . 
Corn, sto1·er ..... 2.2ii T. 
Co rn , crop ....... . . . . . . .. . 
Wh 0at, grai n . ... 30 bu. 
Wlie, , t. s tr:1w .... 1.5 T. 
\Vh eat. C' l'Oj) .. .. . . . . . . . . . . 
Oats, g r ain ... ... 50 bu. 
Ha r le,·, s traw ... . 1. 25 T . 
Oa ls. c r op ...... . . . . ' . .... 
Ba rl ey, gra in .. . . 30 lrn . 
JJ,i rl PY, slrn 11· .... 0. 75 ' I'. 
Hur ley. c rop ..... . . . . . . . . . 
lly e, g r ai n ..... .. 30 bu. 
R ye, straw .... ... J . 5 'l'. 
Hye, crop .... , . . ... . .... 
Potatoes ........ . ::oo b u . 
A ll'a lfa, hay . . .. . . G 'r . 
T in1othy. hay . ... 3 T . 
(' lover, hay .... . . 3 'L' . 

Pl a nt foocl, lbs. 

Nit:.:rJhos- 1 Polas• 
gen p l10ru s s itun 

75 12.75 14 
36 4. 5 39 

111 17.25 53 
42 . 6 7.2 7. 
15 2.4 27 
57.6 9.G 34.8 
3J 5.5 8 
15.5 2.5 26 
4 3· _ 5 8 :l4 
2:~ 5 5.G 
9. 5 1 J 3 

~2.5 6 18.5 
29 . 4 6 7.8 
12 3 21 
41. 4 9 28.8 
G'' ., 12.7 90 

::oo 27 144 
72 9 67.5 

120 15 90 

V:tlu c o[ p la n t food 

K i tro-
ge n 

$12.00 
5.76 

17.76 
6.8L 
2.40 
9.21 
5.28 
2.48 
7.76 
3.68 
1. 52 
5.20 
,1. 70 
1. 92 
6 . 62 

10. 08' 
48 . 00 
11.52 
19. 20 

Phos -
phorus 

$1. 52 
0 .54 
2.07 
0. 6 
0 .28 
1 .14 
0.66 
0.30 
0 . % 
0.60 
0.12 
0 .72 
0. 72 
0 .36 
1.08 
1. 25 
3.24 
1.08 
1.80 

Potas
s ium 

$0.34 
2.34 
3 .18 
0. 46 
1. 62 
2.08 
0.48 
1. 56 
2.04 
0.3il 
0.78 
1.11 
0.4 6 
1. 26 
·1 .72 
5.40 
8.64 
3.95 
5. 40 --~--

'I'o tal 
valu e 

of 
plant 
food 

$ 14 .37 
8.64 

23.01 
8. J 3 
4. 30 

12.43 
6. 42 
8 .28 

14. 70 
4.61 
2 .42 
7.03 
G.88 
3.54 
9 . 42 

17.00 
59.88 
16.55 
16. 40 

lt i s evirl ent f'ro111 lite la lJIC' LliaL L11e l'Onl in unu s g r ow th o r a n y co111111on [a rn, l'l'OJJ 

will1011L rcl11rni n g til0se Lltr0c> impo1·[:111l r lcnw n ts ll'il l l l':Hl fi n ally lo a HhOrlagP of 
plant foocl i n Lhc soi l. Th0 niLroge n s up ply i s tlrnwn on t he mos L 11,,u 1· ily liy a ll 1hr 
c rops, buL i n the case o[ a lfa][a an d clove l' on ly a s m a ll pa l' t should Ile taken from 
th e so il. H Lhesc J0g um es a rc in ocul aLcd :is t h ey s h ou l tl b e, th ey w ill take m ost or 
tl1ci r nitrogen fro m the aL111osp h r rP. Th C' fi g ures a r c L11ercf'o re e ntire ly lo o hi g h ror 
t h nitrogen tal,cn from the soi l by these l ll' O crops, hut Lhc l oss 0 1· nitrogt• n [rom ll 1L' 
so il by r emoval in non -leg uminou s cro p;.; is ('Ons icl c r ab]('. 'l'he pho s phorus :111cl pot:ts
s ium in th e so il arc a lso rapid ly rcclu cell JJ y Lh C' g r owt h o[ o r di nary c r ops. Wh ile tltr 
11 itroge 11 ~uppl y 111ay lJc kept up IJ.v Lh r usr or lcg 11111in o u ;.; g r een n1an11re crop,. plio~
phoru s nn il potass ium 11111Ht be s upplircl !J y the use o r expe n s ive co mm N<: ia l ft• r t.il iie 1· ;.;. 

The cash value of Llie planL rootl r c m ovecl [rom so il s IJy lh e growl ll antl s al e oE 
various crops is co n:icl e rablc. Eve n where lhc g r a in a lon e is so ld a ncl the C' r op 
r esirl ucs arc reLurnecl Lo the so il , tlt c l'c is a la rge loss o[ fc rli liLy, a nti it: the ent ire 
<:rop is r emoved an d n o r e turn mad P, th e loss i;.; a l most clouhktl. JL i s cv id r n L, Ll il' r C
for c, t h at in ca l e ul nLing L11 c artual in com e from t h e sale of fa rm crops, the va lu e o [ 
Lim plant food r emoved from th e soil s hould be s uhLrac·tcd from th e proccrcls aL ll':isl 
in the ca:c of consti tu e n ts whiC'h m u s t be r e pl aeccl at Lh c pr0scn t Lime. 

0[ course, if the crops pron1rccl a r c rc ,l o n the [a rm a ntl Lite manu re carc[ ul ly pr 0-
sc r vecl ancl u sccl. a large pnrt o[ t h e va luable m a LLer in th e crops ll' i!J be r cLm ·n c• d t,) 
th e so il. 'l'his is tllc ease in Ji vesLock a nd clairy fa rming where t h e products so lrl co n 
tain on ly a portion of the valnaiJ lc e le m e n ts o[ plant food r Pm ovecl from Lh c so il. In 
g r a in fa rmin g, however, gree n manure crops a nd co mm e r cia l f e r t ili zers mu s t ilc cl c
JJ l' n tled upo n lo s up p ly plant roocl tlefiC'ic n c ics in L11e so il. I t slto ultl lJ c menLio110(1 tltaL 
t h e proper use of c rop r es idues in Lhi s latLc r sysLem of [a rming r edu ces co11 s itl c ra1Jl y 
pl::rnt foocl loss. 

REMOVAL FRO:VI IOWA SOILS 

It has been co nscrv aLivc ly csLim ated that th e pl ant foocl tak e n fr om I owa so il s an<l 
shipped on t of Lhe state in grain a m oun ts to a bout $~0.000,000 annually. Thi s calcu
!aLion is based on Lhe estimaLc o[ t h e .-ecr ela r y o[ the W estern Grain Deale r s' Assoc ia
tion Lhat 20 per cent of the corn a ncl 35 to 40 p r ce nt o[ the oats proclu ccll i n Lh c 
s late is shipp ed off Llie farms. 

'l'his l oss or ferUJity i s un evenl y clisLrilJu led ov -r th e s tale, varying, as fa rmer s do 
m o r e or less livesLock a nd dairy fa rmin g o r g rain fa rming. ln g r a in farming, where 
n o manure is p r oclucccl a n d Lhe entire g r a in crop is sold, lhe s oi l m ay ver y qui <:k ly 
IJecome defi c ient in certain n ecessary plant food s . Even t ua ll y, however , a ll so il s are 
cl e pl etecl i n cssen t in l rood materials, whaLever sys tem of fa r ming is follow ed. 



SO lL SU RVl~Y OF TOWA 

PXh'.1/ .1.\'FJ.Y'/' FFJ H'l'T/,1'/T IS WILi 80 /T,S. 

Th e p1·eli mi11ar.v s lndy of lowa su i ls . a lready r e porle ll. revPa le ll th e (a ct that lh e r e 
ic; nol <111 i ncx ha uslill lc s uppl y of nitrogen. ph osph o ru s a nd po tass ium in th e soi ls of 
t he s late. Potass inm ll'as foun ll in muc h la rge r am o unts t han l be oth e r two e lem e n ts, 
a ncl it wa s co nclllll ecl. therefo r e. that atte nti o n s hou ](l be cen te r ed at t he prese n t ti m e 
on ni t r ogen n.1Hl p hospho rus. I n s pi te of t h e fac;t that I owa soil s a r e s ti ll co m pa ratively 
fe rtil e an d c rops a1· c st il l la rge the r e is abund a nt e \·icl ence at band to prov e that t he 
nest 11ossi l) le y i elds of ce rtai n nops a r e not be in g obta in ed in m a ny cases because of 
the la ck of n c-cessa ry J) la n t foo ds o r beca use of t he lack o r prop e r co ndi t io ns in t he s oi l 
i'or the g r o\\·th of pla nts a nd produ d io n. b~• bacteria , of a va ilab le pl m1t rood . 

Proper sys tem s of far min g \\·i ll in s u r e t he prod u ction of satis fa ctory cr ops a ncl t he 
ma in te nance of pe rm anen t fertil i t y an cl t he a do p tion of s u ch system s sh o ul d not lie 
de layecl unt il the crol) yiel ds are much lowe r , for th en i t will invo lve a long, t edi ous 
'.ln d ve r .\· ex pe n ,; i\·e fight lo br in g t h e so il back to a fe rtil e <'o nclilion . H prop e r m ethods 
aru put in to ope ration whi le C'o mpara li ve ly la rge a m oun ts o[ cer tai n plan t food s a r e 
,; till prese n t in Lil e so il , it is r c la t i\·e Jy easy lo k ee p th e m a bund a n t a ucl attention 
ma y be ce n tered on othe r ele me n ts lik e ly lo be limit in g fac-to rs in c rop prod uction . 

Soils may be kept pe r ma ne n t ly fer til e by a do ptin g ce rta in pra ctices whi ch \\'i ll be 
sum ma ri ze cl he r e. 

CU LTIVAT LO~ AND DRAINAGE: 

Cu ltivation a nd drainage a r e Lwo o[ th e mos t i mporta n t fa rm openi lions in k eepin g 
I he soil in a f:ivornbl c co nd ition fo r cro p produ c tion, la rge ly b ecause tlll'y he lp co n tro l 
Uw moi st u r e in til e soil. 

Th e m oisture in so il s is o n e> of Lile m ost importa n t factors go ve r n in g crop produ ction. 
H the so il is loo il r y, phw ts s u ffe r fo r la ck or \1·a te r n ecessa ry to br ing t he m th eir 
[110d awl al so for la ek or avai lail le pl ,Hll footl . Ba c te rial a('livi li es a r e so r es tr icted in 
tlry soi ls t !rnl l he producti o u of avc1 ilc1h le p la n t rood pra ct ica ll y eea ses . lf loo much 
111o is lure is pn•se11l. pla n ls lik e w ise refu se lo ?; r ow proper l.v beca use uf t h e exl;lu s io n of 
ai r fro m th e soi l a11cl t he ,1bse n ce o[ ava ilab if' fo od. D cay is eheck e<l in llle ause nce o[ 
a ir , al l IJ (,n e fie ia l ba cte ri a l act io n is limi te d a nd humu s . o r o rga ni c m altPr, co ntainin g 
1> ln11 l food co 11 sl il ul• n ls in a n av ailable fo rm. acc umul at es. Th e inre rtility of Jo w
lyin,t;. s wa m py soil s is a goo d ill11 sln1 t ion of th e act ion of excessive m o is t 11 rn in r P
sl ri cli ng- plant g ro\\'l h 1,.v s topp in g a e ration a ncl limil'ing lJ e n Pfi(· ial de c·ay pr ocesses. 

\\ ' hil e th(' amount of moi s t ure in th e so i l de pend s ve1·y la rgely on th e ra in fa ll , an y 
<' Xf•css or 11·ater may ill' re mu vcd [rnm the soi l by dra in age and t il e amo unt of wa te r 
presP nt i11 t he so il m ay be con serv ed d u ri ng th e pe ri ods o[ drn 11 th by thoro c ulti vation 
or tile nrni11 la i11ing of a good mu lch. Th e 11 ce cl for draina ge is tl ete rmine cl part ly by 
I he nature o[ the so il. b u t m o re pa rti c· nlarl y by the s ull soi l. l [ tl1 e s ubso il is a h eavy, 
l ight c la y. 11 s urface ciay Joan, \\'i ll IJ e ra th e r r e,Hl il y al'fe<:tc cl IJ y excess ive ra infa ll. On 
t he ot her hand , if tlw surfaCl' soil is sa nd y, a lleavy s u bsoi l \\· ill be or a tlvantage in 
preV<'nti n ?; the r a pid dryin g o ut M th e so il a nd a lso in check in g loss,•s or valu a bl e 
matt<'!' lJy i<'af'l!i ng. 

'!'HJ;; R OT ATI ON OF' C:RO P S 

Exper ipn r-e ha s slHl\\' Jl m:in y t in1 es llia t l he <·011lin11ou s g r owl11 of o ne cro p la k es t he 
ferti l ity o ut o r a soil mu th more rapid ly t ha n a rola lion o f ero ps. On e of llw mos t 
im po r lan t !'a rm prad iccs . th e r efo r e. from th e s tandpoin t o r so i l fe rtili ty, is ti ll' rotation 
of c rops o n a i;a s is s uited to th e so il. r l imat ie . fa rm mid ma rk e t ro1Hli lio11 s . T he t:110ice 
of crops is so large l11at no diffi cu l t.v s ho uld be expe1·ie11 cccl in selecti ng !-hose s ui ta ble 
ror all con ditions. 

\ VhalPver th e r ea s on ror th e lJa cl e ff ects of co n t inn ons c r oppi ng. i t is e vid e n t Uint 
[or a ll goo d sys tems o[ t'ar min g s om e tl e fi11.it e rotation s hou l ll be a dopted , a ncl t hat 
r otalions shoulcl a l \\'ays co n ta in a legume, beca use o[ the \·a lu e of s 11 r l1 crops t o t il e 
soil. l n no ot her \my ca n l-!1c humu s an d nit rogen rn n le n t o l' so il s IJ e kept up so 
clwaply ancl sat is f'a<'l o ril y as by l11c use of legum es, cith Pr as r egul a r o r "caleh' ' c ro ps 
i n th e r otation . 

MANURING 

Th e r e 111 11 s t a l wny s be e n oug h humu s, or orga ni c matte r , a nd ni t rogen in t he so i l i[ 

sa ti s fatlory r rops arc to be secured . H umu s not onl y kee ps th e so il in t he bes t ph ys ica l 
concl iliou for cro p g rowth, but i t s u ppli es a c-o n s icl e rabl e p or tion of nit rogen. A n 
alrn nclan co of humu s m a,· a lw ays be co ns id e r ed a re li a bl e intli ra tion of t he presen ce of 
mu ch ni trnge n . 'J' lii ~ n Hrogen d oes n ot occur in a fo rm avai lab le f o r p lants, but w ilh 
proper phys ica l conclitiorn; in t he so il. th e n onusabl e nitro g n in th e a nimal a nd v egeta
ble matte r \\· hi ch makes up the humu s, is mad e usabl e by nu m e r ous ba cte ri a a nd chan ged 
into so lu b le a nd ava ilable ni t rates. 
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Th e humu s, or or ga n i · ma lle r, a lso e ncou rages th e ; w liviti es of many othe r bacter ia 
whi ch prod uce ca rbon di ox id e a ncl va ri ous a id s whi ch dissol ve a nd m a k e a vailable t he 
inso lu ble phos phorus and potass ium in t h e soil. 

Three mate r ial s may be used to s upply th e or gani c ma tter a nd ni tro ·en o f so il s . 
These a r e farm m a nnre, c r op res idnes ancl g ree n m n nnre, t he fi rst t wo bei ng mn c h 
mo re common. 

By. us in g a ll t h e rrop res idu es, ,111 t he rn :1nure r1 ·orlucecl 011 t he [arm. a nd g i,·i 11 g 
"·e ll-rnocul aterl leg um es a ))la ce in th e rotation for g r ee n manure c1·ops . no a rtifkia l 
means of nnin lai nin g th e humu s a nd n itroge n co n te n t or ,o il , nee d IJ e r eso rted to . 

THE L'SE OF P HO SPH OHL·s 

Io wa soil s ar e n ot a,lJund a n t ly s upplied wi t h ph osphorus . Mo r eover , i t. h, n ot poss ib le 
by the u se of m an ures, g r een manu r es , cr op res idues, s t r aw . s toYer, e tc ., to r etu rn to 
th e soi l th e entire a m oun t of that e le m e nt r e1 11 0 \·ecl b,· cr ops. Crop r es idues, stover 
a n d st raw m e r e ly return a portio n o f t he ph osph o rn s r emoved. a n tl whil e thei r 11 se is 
im portant in ch ee kin g th e Jo:;; of the e le m C' 11 l. t hey ca nn ot slo p ii. Green man ur in g 
add s n o ph osphorus t ha t wa s n ot use tl in th e g r oll'l,h o r lh t' g r pe 11 nwnure c rop . Farm 
man ure r e tu rn s part o[ th e phos ph o ru s r e m ove d IJy cro ps \1·hi c· h are [eel on the far m. 
bu t not all of it. \ ,\ ' l!il e . tl!P r e for e. imm e cli ale scarc i ty ot ph os ph or us in ] 01\·a so i ls c:t n 
n ot be pos i ti\·ely s how n. a na lyses ancl r es ults of C'Xpe rim e n ts sh o\\' lh at in t he more or 
less di stan t fu t ure , phospho ru s must be a ppli ed o r crops will s uffe r fo r a lack oE th is 
elem ent. Furth erm or e, t her e are intli ca t ion s lhnt it s u se al present ll'oulcl prove 
profi ta bl e in som e in sta n ces . 

Ph os ph oru s m ay be app li ed lo so il s in three com m e r cia l form s, bon e meal . acitl phos
phate an cl r ock ph ospha tr. B 0ne nwa l ca nnot he used ge ne ra ll y, beca use of ils ext r e m e l_v 
li mited p r orlu ction. so t h e choi ce r ests between rock phosphat e a nd ac id phosp hat e . 
Expe r inwnts a r n ow und er w,1y to sholl' \\'hi oh is m o re eco nomi ca l fo r !'a r mers in the 
s tate . Ma n>· tests m ust be rn nclu cted on a large va ri e ty of soi l ty pes. und e r wicl eJ~, 
<liffe ri11 g conclili on s, and th ru a n 1lh c r long pe ri orl of yea rs. It i s at prese nt impossib le 
lo mak e t hese ex pe rim ei, ls as co m plete as des irab le. ow in g lo s ma ll a pprop ri ation s fo r 
s u ch wo rk. bu t t il e r esu lts secured fro m t h e t ests 110 11' in prog ress ll'i ll be pub li sher! 
Crom t im e lo t im e in t he cliffc r en t r-o un ty r e por ts. 

Unlil s uch de fini te advice ca n IJe giv e n fo r indi\· id ua l so il l ypes , it is urged that 
fa r m e r s who a r e inte rested mak e compa ri son s of roc·k ph os pha te a nd ac id phosphate 0 11 
t he ir o,Y n far ms. I n t hi s wa,, t h e.v can dete rmin e at fir s t hand t he r e lative valu e or th e 
two mate ri a ls . In fo rmatio n a nd s uggeslio11 s rega rdin g the ca rry ing out of s uch tes t s 
may be secu r ed up on app licalio?1 to the So il s Sec lion R. 

LIMING 

Pra ct icall y all cr ops g r O\\' better o n a soi l \\'hi ch co n ta in s lim e, or in olh er wo r ds. o n 
o n e \\'hiC'h is n ot acid. As soils beco m e acicl . c rops g r ow s mall e r . bact e ri a l activit ies 
a re r ed uced and th e s oil beco mes infe rti le. Cro ps a• ·e cliffe r e ntl y a ffected by a cidity in 
the so il ; some refuse to g r oll' at a ll ; oth e r s gro w bu t poo r!,·. Onl y in a ve r y few in 
s tances can a sa ti s facto r y c rop be sec ured in i h c ahscn ce of li m e. Th erefore, l he 
aclcliti o n of l ime to s o il s in wh ich it is lackin g is a n impor ta n t p rin cipl e in pe rm a n <' n t 
soil fe rtili l ,' . All so il s g ra<lu a lly becom e acid becn use of t he Ios. ·es or lim e and al-he r 
ba s ic ma te ria ls thru leaching a nd th e p r od uc tion o f ac id s in t h e decompos ition process 
co n s la ntI .v occurrin g in soil s . Towa so il s are no exceplions to th e gen e r a l rule, as was 
shown by th e t es t s of m an,• represe n tat iv e soi ls r e po rted in Bullet in No. 151 of this 
s tation. Pa r ticu la rl y a re t h e soil s in t he Iowan dri ft , '\'li ss iss ippi loess a nd South ern 
Iow a Joess a reas lik ely to be a cid. 

All Iowa so ils s h ould th e r efo r e l)C tes t ed for ac idity befo re th e cr op is seed ed , pa r
tic ula rly wh e n legum es . such a~ a lfa lfa o r reel clove r . a r e to b<' grow n . Any farmer 
may test l1is O \\'ll so il a n cl tl e l e rmin e its n ec tl of lim e. 

As to the amo un t of lime needed for aci d so il s a s n gP nt' ral rnl e s uffi c ie n t sh ou ld be 
ap pli ed lo n e u t ra li ze t he ncirlil,· in the s urfac e so il. 

Th e r e a r e fiv e la1·ge ,;oi l div is ions in l oll'a, l he 'Wi sco ns in cl rit't. tl1 c Jo\l'all c! r itt. t h e 
:'>l issouri loess, the Mi ss iss i ppi loess and l h e South e rn Iowa loess. Th ese fj\·e cliYi s ion ,; 
of t h e soi ls of th e state are based on th e geo log ica l fo r ces which brougl1t about th e 
forma t ion ot the \· a ri o us soil a reas . T,he va riou s a reas arc sh o wn in the m ap . fig. 14 . 

With the excep tion of t h e nor th aste rn pa r t of lh e s tate. t h e who le s ur face of Iowa 
was in ages pas t overrun by th e g reat contine n ta l ice sh ee ts . These g reat o.ia sses of 
ice moved s lowly ov e r th e la nd . c rash ing a nd g r inding t he rocks be nea th and ca rry ing 
a lon g with th em th e m ate ri al s which t h ey acc umulated in t h ei r progress. Five ice 
s h eets invad ed Jo\l·a at d iffe r en t geological e r-a s, comin g from diffe r ent directio n s and 
carry ing ther efor e, diffe r ent rock m ater ia l with t h em. 
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Th e deposit, or ;; heel. of earth debri s le[t af te r th e ice o[ s ul' ll g laciers m ells is call ed 
"glac ia l till'' or "drift'' a nd is ea si ly di s lingui s hecl by th e fact that i t is u sua lly a rather 
s tiff clay containing pebbl es ot' al l so n s a s well as large ho11ld e rs or " ni gge r liea ds.' ' 
Two of these dril't areas occ ur in Iowa today. th e \\'i sco nsin drift and th e Iowan drift , 
C' OVNing th e nonh ce n t ral part o r the stale. Th e so ils o[ these two clrHt a reas a r c qu ill• 
clifl'e r r n t in c:hemica l compos it io n, du e primaril y to th e diffe rent ages of l11 0 lll'o iCl' 
i1n;1s ions. Th e I owa n drif t wa s la iu clo 11·n nt a much ea rli er period anrl is so m •11·ha l 
poorr r in plant food tlrnn th e- \\'i sro ns in clrifl so il. hav in g und e rgo ne <·o ns irle ra!Jle IP,1l'h
in ~ in th e t im e wl1 ich has e lapsed s in ce its formation. 

Tlw drift depos its in t he re ma inrl e r or th e s tate ha1·c IJ een covcrC'd hy so-C'allcd Ioess 
so il s, nisl a ccumulati ons of du s t-like materi als 11·hich setll cd out o[ t h e air durin g ..t 

pe ri od ot: geological lime wh en c lim atic condi t ion s wer e very dif'le r ent than at prese nl. 
Th ese Iocss so ils a re ve r~' po r ous in spite of th e ir An e tex t ure ancl they rare ly co nta in 
large pebbles or ston es. Th ey present a s tron g co n t rast to th e drif t soils . which a re 
so mew ha t heavy in text ure a nd fill ed with pebb les and sto nes . Th e three loess areas in 
th r s tate. th e .\li ssou1·i, th e Mi ssiss ippi and th e So uth ern lowa, a re distinguish ed by 
1liffc re nces in tex t ure a nd app eara11c·e . and th ey var co ns id era bl y in valu e fo r farming 
purposes . .In som e section s t h e loess is very dee p, \\'h il e in othe r places the und erl ying 
leached till 01· clritt so il is very close to th e s urface. The l'e rtilily or these soil s and 
th e ir n eeds a r e g rea ll y inf1u en <'e cl. there for e, by th e ir depth. 

It will be see n tha t th e so il s or th e state ma y be r oughly dil·ided in to tll'O c- lasses, 
drift soil s and Ioes · :o il s. and t hat furth e r d ivis io ns ma y then be mad e in to variou s 
drift and loess so il s beca use of diffe re nces in PC' riocl of format ion, cha rarleri s li cs and 
gene ral rompos ition . .\fore arcurate informati on demand s, h owever , that fur th er (iil·i
s ion s be mad e. Th P diffe rent drif t a nd loess soi ls c·o nta in la rge number s or so il types 
wl1ich vary a111011g themse lves . and each of these s ho uld r ece ive s pec ia l attenti on. 

TJ IE: SO IL SU RVE Y BY CO NT ll~S 

It is a ppa r(' n t tlrnt a gc n C' r :1 1 s urvey of tlw soi ls or th e stale r,1n g iv e onl~• a V(' r v gr n
l' r:tl irt ca or so il f'O ndilion s. So il s vary so \1·id e ly in 1·ha ra cte r anil c-ompos ili on. depend 
in g on many othe r [aC'to rs than t he ir so ur ce . t 11al cl c fl11i te knowl edge co n ce rn ing th e ir 
nee ds l'a n he secured only hy thoro and compl e te s tudy of lh cm in pla ce in s mnl l area s. 
( ''limal ic co ndi t ions, topography , depth and charnctC' r o [ soil , ch t? mical anrl mrchani C' al 
co mposition a nd a ll oth er factor s affecting crop produ ction mu st be con s icl c rcd . 

This is wha t is accompl is h e <l by th e soi l s urvey ol' th e s ta le hy counti es, anrl h c n" e 
th e n eeds of in cli vidual so il s a nd pro pe r sys te ms of management may be work ed ou t in 
much gr eate r deta il and be mu r- h more comp le te tha n would be possi bl e by merely co n-
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s id ering th e large area s se parate(] on l h e ba sis of thei r geo logical ori g in . In other 
word s whil e Uie unit in th e ge nera l s urv ey is the geologi c- a l •h is tory of th e so il area. in 
t he s;il s urvey by co unti es or a n y oth er s mall a r ea , the uni t is th e so il ty pe. 

GENEHl.AL SOIL CHARACTElllSTICS 

So il ty pes possess more or less de finit e c· h aracte ri stics which nny IJ e de termine(l 
la rgely in the Aeld , altho some laboratory s tudy is necessa ry _fo r fin a l di:;pos i~i o1_1. 
l is ually the lin e of separa tion betw een adjoining soil ty pes is qui te d1 s t1n et and i t 1s 
a s impl e matte r to loca te the type boundari es . In so me cases, ho \\'ev_er , lh ere i:s a 
"radualion from one tvpe to anothe r a nd t he n the boundari es ma y be fixed only wi t h 
: real difli <· ult y. Th e erro r introd uced into soi l surY ey 11·ork fr om thi s sou rce i~ Ye ry 
s mall and n eed ca use littl e concern. 

1'h f' facto rs whi ch rn 11 st be ta ken inlo acco un t in establishin g soi l typ es ha\'e heC' n 
we ll e num e ra l d h,· the lllinois Expe rin1 Pnl Sta ti on in it s Soil Report No. 1. 
Th e ,· a r c : 

,·. Th e g -olog ical origin of t he so il , wh et h e r res idu a l, g lac ial. loC'ss ial. a lluvial. co l-
l11vial or cumul ose. 

2. Th e to pogra ph y o r lay o[ the Ia11tl. . 
::: . Tli e s tructure or lle pth ancl characte r of llw s ur face, s ubsurface a ncl subso il. 
4. Th e phy s ical ancl mechani cal ,·on1p os iti on ot clilfer en l s !Tata composi ng th e so il , 

us th e per cen tages ol' g rav e l. sa ml , s ill , c la , · ancl orga ni c ma tt r r w l•ii ch th ey co ntain . 
5. 'l'h e texture or porosity . !!ranulat io n . l' ri ab il ity. pla s ti c· il y . C'lr·. 
(i. Th e co lor or lh e sl ra tu. 
7. 'T'h e natnral draina ge. 
s·. Th e ugricullural n1 lu l' IJa sed u po n it s 1ntural p1 ·oilul'livr n ess. 
9. Nali ve vegetation. 

10. Th e ultima te ch emic-a l com pos iLion and r eartion. 

Th e common soil 

Orga nil' matte r 

Inorgani c matte r 

constituents may be g iv en as follow s: ·;· 

f A 11 parti a II.1· rle$lroyerl or decomposed 

l vrgela hil' a nd a nim a l material. 

SlO IH'S- OVCI' :: 2 11llll . ''' 

Grnvc l- :l~- 2.0 111111. 

V C' r y l'0a rsc sa 11r1- 2.11- J .0 111111 . 

Coa rse saml- 1.0- 0.5 mm. 
Meclium sa ncl- 0.5- 0.25 mm. 
F'in e sand- 0.25- 0.10 mm. 
Very fin e sand-0.10- 0.05 mm . 
Silt- 0. 05-0.00 mm. 

SOILS GRO UPED BY TYPF:S 

Th e gen eral g roups o[ soi ls by typ s are indicated Urn s by I.h e Burea u of So il s. 
Peat s- Con sisting o[ 35 pe rcen t o r more of organi c matte r , so meti mes mi xed with 

more or less sancl or so i I. 
Peaty Looms- 15 to ;3 5 pe rcen t orga nic matt e r mix ed \\'ilh mu ch sa nd a nd s ilt and a 

li ttle clay . 
. Mit clcs- 25 to 35 pe rce n t ot: pa rll y deco mposed organi c matte r mi xed with much clay 

and som e s i It. 
Ulay~- So il s with more th a n ~O pcrec nt c la y, us ually mixed will! m11c:h ·il t: alwayi:. 

more th a n 50 percent s il t and clay. . 
Si lty Clay Loams-20 lo '.l0 perce n t day and more than 50 per ce n t s il t. 
Olci11 L oams- 20 to 30 pe rcen t clay a nd less th a n 50 percen t s ilt a nd so me sane! . 
/:-Jilt Loa.nis- 20 per ecn t clay and m ore than 50 pe rcent si ll mix ed wi t h som e sand. 
Loams- L ess than 20 pe rcent C' lay a nrl less than 50 percen t s ilt ancl from 30 to 50 

percent sane! . 
Sanely Olays- 20 pe rcen t s ilt a nt) ·ma ll amo un ts of clay up lo 30 per cent. 
Vin e Sanely Loams-More t han 50 per ce nl fin e sane! a nd very fin e sand mixed with 

less than 25 percent very coa rse sa ncl . coarse sane! a nu m edium sa nd . mu ch s ilt ancl a 
littl e clay; s il t an d clay 20 to 50 pe rcen t. 

Scrncly Loams- Mo rP than 25 per cent ver y c-oarse, coarse and medium sand ; silt and 
clay 20 to 50 percent. 

Ve,·y F i ne Sand- More t ha n 50 pe rce nt fin e sa nrl a ll(] very fin e sallll a ncl les5 than '.! 5 
percen t ve ry coa r se, coa r sP ancl n1cclium sa nd , less than 20 pe r cent s ilt a 11d c lay. 
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[, 'ine Sancl-l\fo r e t ha n 50 pe rcen t fi ne sand a nd less than 25 pe rce n t very coa rse. 
coa rse a nd medium sa nd , l ess th a n 20 percent s ilt a nd clay. 

~anrl-1\fore than 25 pe rce nt very coa rse . coarse a ml m edium sa nd, less tha n 50 per 
cent fin e sand , less t ha n 20 percent si l t and cla y . 

Coarse Sancl- More than 25 pe rce n t very coa rse. coa rse a nd medium s1nd , less t han 
50 per cent of other grades, less than 20 pe rce n t s ilt and clay. 

Ornvel/y Loams- 26 to 50 pe rcen t ve ry co arne sand a nd mu ch sa nd a nd some s il t. 
r; ravels- More than 50 pe rce nt ver y coa rse sa nd. 
S/Oll!f T,ooms-,\ la rge nu mbe r of s ton es OY e r one in ch in di a meter. 

:\JETT-JOO S 1TSED TN THE SOlL Sl'RVEY 

ll m ay be of so mt' inlt'rest lo state bri e A~· the rn lhod s ,,·hic·h are fo ll Oll'('d in t ltt' 
fi< ·ltl in suney in g the soi ls. 

A s ha s been in cl icat ccl t he ro mpl Pted map is intPncl ed to sho ll' t he accura te lo l'ali on 
a nd bo und a ri Ps, n ot onl y or a ll so il ty pes bu t also of' th e s trea ms . roa ds. r ai lroad s, e tc . 

Th e fir st s tep, t he re for e, is t h e cho ice ol' an acc urate base map a nd a n y offi cial map 01' 
lh e county m ay be chosen !'or lhis p,1rpose. Su ch map . a re always checked to co rre
s poncl correctl y wi th lh e !and s urvey. Th e locatio n o[ evr r,, sl 1· eam , road and railrnacl 
011 th e ma p is l ike wise care full y verifi ed and co rreclion s a re freq ue ntl y necessa ry . 
Wh Pn a n acc urat e basr ma p is n ot ava ilabl e th e fi e lrl party must fir s t pr epare on e. 

Th e sec ti on is th e uni l area by \\'hi ch ea(•h co un ty is sur veyed antl mapp ed. Th e clls
ta11eL'S in t hr roa ds ar c delc rmin cd by an ocl om rte r attach ed lo t he vehi cle. and in t he 
fielil by pac in g, whic·h is i\ onc with acc· uraey. Th e direcli onH o l lh e s tr ea ms. road s . rail 
r oads . e tc .. a re cl etr rmin l'tl by the u se of the co mpass a nd th e plane table. 1' he characte r 
of lhe so il types is ascerta in ecl in th e sec-l ion hy th e usr o[ th e a uge r, an in st rnm ent for 
sa mpling bol l! LIH' surfa cr so il and the s ubso il. Th e b ound a ri es o[ each type a r e th e n 
:, scrrta in ecl acc urnlely in the sec tion a nd indi ca ted on lhe map. :\'la n y sa mplin gs are 
freq ue ntly necessary. a nd individual sec lion s may con tain s vera l soi l types and r e
qu ire mu ch tim e t'o r ma ppin g. In oth er cases . th e entire sect ion may contain only one 
so il type, w hi ch [act is re nclil y a sce rtain ecl. a ncl in th;it case th e ma ppin g may procee rl 
r apirlly . 

Wh en one section is com pJ t,tc, cJ. the part.,· pnsses lo the next sect ion anrl t he locatio n 
of a ll so il lypes. s trra 1n s. ('(c .. in that Sl' C·lion is th e n e l1 rC' kNl ll'ith t he ir loca tion iu t he 
:,djnining arN1 ju s t maJ)JJ <' ci . C',HC'f 11l :1tl l' n t inn is pnirl to the to pog rnphi c f at 11res of' 
tlw a r ra. o r thr " la y of lhr l<1 1Hl .'' !'o r tlw c·ha r,ir·t c r o f th e soi ls is founcl lo r orres ponrl 
v1, 1·y r losely to th P cn ndil ion s 11nrl <' r 11·,hi('h t l1 ey occ ur . 

Th e field parl y is co mp osed of lll'n men . a ucl a ll ohse r v:1l io ns. lll "a s ur Pme11t s n11rl soil 
ly pe boun rl;i ri es a re co n1par r d HIHl r· lwr kecl li y NH· h m a n . 

Th e rl e t rminnt ion of so il typ rs Hl'P verifirrl a lso by i11spr (' tion and by ro ns ultation 
with th ose in ch arge of th e ll'Ol'k ;it th r B11rN111 o[ Soi ls anrl at the Towa Agricultural 
Experim en t Station. \Vh pn t l1 P e n l ire co unty is co mpl e ted , a ll th e sect ion ma ps of fi eld 
~heets a r e assem bled a nd a ny v:i. ri alio ns or (Jn es tionabl e boundari es are ve rifi ed by fur 
l h er ob. e rvation s of th e parlicu!ar a rea . 

Th e co mpl eted m a p, t-here l:o re. shows a s ar·curately a s poss ible a ll soil s and s oil h un
dar ies. a ncl i t co ns til ut es a lso a n exact m a p of lh e <'O u11l y. 




