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DES MOINES COUNTY SOILS* 
Uy ,V. H. S T E \"El\" SO:-< A"1 D P. E. Dll O\YX '.Y JTH T HE A SS ISTAXC E OF T . ] I . BE C'I T OX, L. \\·. F e 1:,1A'1 

..\.'\I) . \ . J . J-: :XGL E 11 0 !: N" 

DE0 :.\IOJ);E!-i l'o 1111 1~- is lo(·atrcl in so ntll(•H stcrn I <nrn along the :.\I issis­
s ippi RiY er 111 1<l in the ,;ce;on d tier 0£ counties J1orth of: the l\Iisso nri stat e 

li n e. It is entirclr in the l\Iississippi loess soi l area and h c11 ce practic,tll.1· all 

Fig. 2. Map showin g the location 
of Des Moin es C'o un t_v, lowa 

of t it <' soi ls of t he e;o un t~- a r e Joessinl 111 

11 ·r1µ-rn. 

Th e totc1 l 11 1-('il of 1h r eounty is -10!) sq 1111n: 
mill's OJ' :!61 ,7fi0 ;[ t·J" C.'i. or this area :!JH .. j!l:1 

11<· r<·s or !l.1 1w1·ec11t is iJI farm L:iu cl . Tlt e 
10 1111 11111u1Jn or l'a l'rn s is 1.!l07 a11c1 thl' a,·cr-
HgT sizt' o[ ihl' l"nl"rn s is ]:l() c1urs . The fct 1·1n ,; 
a1· :1 operated by J .0 8 011·Hers, :! ;jQ n ·lat i1·c 
rrnters, 382 rrni (' l's. J 78 o\\·ning ancl r c11ti11 g­
,1Jl(l !) 1111 e l,1ssifi ecl . ' l' lic· fo ll o11· i11 g- fi::rnrcs 
fro m the JO\ni Y e,1rhook of' ..'\ gricultnl' r for 

1~) :!.'i sh ow the ut iliza t ion of thr f i:n-m lan,l of t l1 r rmrntr. 
Acr eage in g en e ra l farm nops. . . ... 139 ,1 50 
Acreage in farm buildings , publi c highways and f eed lo ts . . .. . 8,733 
Acreage in pasture . . . . . . . . . . . . . . . . . . . . . . D3 ,782 
Acreage in waste lane! 11o t u ti li ze d fo r any purpose . ... .. . . .. . .... . 3,452 
Acr eage in fa rm "·ood lots used for t imbe r on ly. . . . . . . . . . . 3.015 
Acreage in crop land J,·ing idl e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170 
Acreage in crops no t oth e rwi se li stecl . . . . . . . . . . . . . . . . . . . . . . . . 1.550 

THE TYPE OF' AC:RTCl' LT"CRE l :\' Dl~S :\'!Ol::S:ES COUNTY 

'L' lw prrrl om inmit 1ypc of 11grin1Hnre in Des :.\roi1t<',; Co u11t y at the J)]" i's<111t 
ri rnl' con:-;i .-.;ts of n corn1Ji11illio11 of g" l' 01Ying cor n . oc1ts an ,1 other genera l Linn 

r rops arnl raising: a ncl fee din g ltog·s and r ai I Ir. It is lhP rn oclifi ec1 t_, . JH' of 
liYes t oc k fa rmi 11 g \\'It ielt is sornt•I inw ,; refrnrc1 to as µ·c1H•ral fa rming·. 'l'ltc 
most important ci ·ops in tlie co u11 t>· are lm·µ-<11~· u tilit:cc1 fo r feecl i11 g pur­
poses on the fan11:-;. tl 1l' snrph1s i•m·11 ancl onl ,; hc i11µ· sold from so me fnrrns . 
',Vlira t is a cash crop j11 th e count_,·. 'l'l1e r aisi ng- 1111c1 fr<1 cling· 0£ h oµ·-, c1 n c1 
cattl e ar c tltc important liYestock inc1n striPs all(l a lilrgc part 0£ the i11c-omc 
on most o f th e farms is rler iYec1 from ih esc imlustries. Dairying is pn1 c­
ticec1 to some exte11 t and other Ji,· r stock in cl nstri r s arr of min or or lo u tl 
signifi cm1ee in the cou11t>·· On incliYir1u ::il f111 ·111 s. c01 1si cl rn1blc in c01ne j,; cl r­
l'iYed from trucki11g. from orclrn n ling· aml from some spcci::i l crops. The 
sale of snrplus eo1·11. o,1ts. ,d1rat anc1 ot hr r µ-<' 11 en1l farm er op s a11C1 o[ liYe­
stock. h oweYel', are th e most impOJ"tant so m·c·t's of inromc 011 th e aYerag-c• 1·,1 1·m . 

A con s iderable m:en of m ,1ste land is fournl in tlt e co1mtr aml in som <1 in­
stancrs much of tl1i s Janel migh t hr reclairn Cll 1111c1 ma clc ])l"Ocln cti,·e b~· Jll'Opcr 
methocl s of soil trr atm ent. Cen cral recornrnc 1Hlatio11s c·a. 11 11 ot be gi1·c11 r·or 
th e r eclamation of s uch land hreause of th e Lwt tltat t l1 c i11 fc rti l it-:1· is d11 c to 

* See soi l f.l; Ul'Yey of D r,;; :,\Joines \ ou m y. To\\·;1 , lJ~· T . ]L B 1·n101: of ihr ·1ow;1 .\ z r icult1i-r:il F. x p <' rim Pnt 
S tation and E. B. Low e o f th e U. S. D c11l. of .-\ 2,T i l' u !tu n ·. F ir ltl n pf'r :d ion -.: of t hf' Bu r e :1 (.; of Soil -:. ·1 n~ l . 
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var 10 11 s con ditions ancl tltc sa m e treatment ,1·ill not sene for all. In a late1 
sect ion of this r epor t, trcatmell ts ,1·hich ,1·ill h C' (l esirable for u se und er 
sprcial soil cond itions w ill be su ggested. ,Yher c the condition s arc more or 
lcs,- abnormal, fannen; m a .1· secure achiec regardi ng t he t r eatment of tbeir 
·oi ls up on reqnest . fro m the So ils Section of thr Iowa Agr ic ultural Experi­

m ent Station. 

CROPS GROW N I:"\ DES :\JO L:-SES COUi\TY 

The general J'arm crops gT011·J1 in D es ::\[oines Co unty in the order of th eir 
impor(anee m·e : co rn. oats, wheat. t imo th:· 1111d rloY cr . cloYer, a nd r.1·e . 
Bade:·, millet . sor gh um . ,tlfalfa and pot11tocs arc e1·ops of minor importance. 
'J'h e aYerage :·irlcls and Yn lne of lhese crops µ-ro1 r11 in the county arc giYen 

in table T. 
Corn is t he kacl in g ('l.'O p in t he coun t.,· being· gTo\l·n i,, 1!)25 on 2!U)S p er­

ce 11 t of !he 1ot11l fa r m ln nel. , \. 1· en1ge :·ickls of: this c rop in t·ha t ,1·ear amo nnt cc1 
to -:l:,i .1 bush els 1wr aere. '!'li e ch ief Ya r ict,1· gTo\l·n is R eid 's Yello,1· D en t. 
Boone Connt,,· '\Yhi (C' ,rn d Jow,1 Siherrninc are pop ular Yaricties ot ,1·hi tC' 
corn. The corn is larµ- el:· h nskecl fr om th r s(a ll(li 11 g sh1 lks an d fed to eattle 
a 11cl hop:s. .,\ sma ll pa rt is cn t for silage. H oµ-g-i n g-<lo11· n is becoming n more 
extensive pra cticr. Tn good seasons somC' snrpl11 s pro(lnced in the north­
" ·estcrn part of th e eo unt:' is sold on the rnark c1s. Some scC'd corn, moslly 
R eid ·s Y cllO\Y De11t·, is shipp ed out each y ear . 

Oats is the ;;ec·oncl (•1·op i11 aereage bring g-i-011·11 , in 19:..!5, on J] .8~ 
pel'<.:C' n t of UH' toin l 1·,11·m Janel. 'l'h e Yal uc of t hi s cr op, lJo,1·eyer. is 
smalle r than t he Ya luc of 1he 1"1:· crop. ,\.wn1gr y ir lds of oats . in ] D:.!.:i . 
amou ntc(l to :39 lJL1she l;; per 11cre. 'l'he d1il'f Yar ie1 ies gT01rn :ne Io11·a 10:1. 
lo\\'a Si lYennin e. Jo11·a JO."i. }]1 er so11 . Earl:· ( ' li a,np ion and T exas R eel. 'l'hc 
carl_1· yarieties u ,;ua ll.1· ,1· ielcl much better tliall til e late r nuieties, esp ecial l.1· 
on the h ca,icr ,-;oik (h('l.' lrn lf the c·rnp is p:e 11 r rnll.1· feel. t he remainder be ing 
solcl as a cash ci-op most I:· in Chicago :mcl St. L ouis. Lal'ge qnanti1 ies a r e 
shipped from the rle, ators at Middletown. Yarmo11tl1 and D am·il le. 

TABLE I. A.'YEH.AGE Y IELD AND VALUE OF' PR IN C ll½.\L CHOPS GRO'\\'N I N DES 
MOINES COUN TY , IOWA ''' 

Crop 

1P erccnt 1 I 
of tota l Bu,hcl~ 

Acreage Ia r.m or to ll~ [ 
land of per acre 
county I 

-- -
74.350 I 29 .98 45.1 I 
29,387 11.82 39.0 

Corn ________ ___ - --- ------------
Oat~ ---------------- -----------
\\' in tc• r " . l1t- H L __________ __ ___ __ _ 10.590 -1.26 16.0 

17 0.007 10.0 
13:i 0.05 1 .0 
28-1 0.11 14.0 
5~9 0. 22 

I 
52.0 

20.768 8.35 l.5 
53 0.02 1.0 

1.095 0.-J-1 3.1 

Spri ng 1rheat __ __ ______________ _ 
Ba rlcy ____ __ __ ______ - -- --- - - ---
Ryr __ __ __ - -_ -- ------ - --- ----- --
Pot a tor~ -------- -- - ------------'L'amc hay ____________________ __ _ 
'iVilcl hay __ __ __ __ __________ __ ___ _ 
Alfalfa ____ __________ ______ ___ _ _ 

'J.'otal AYCl'-
lrn~lw l~ age 
or tou ,; pri ce 

3,333.185 $0.56 
1.1 57.756 0.32 

169.440 1.36 
170 1.30 

2.430 0.57 
s:916 0.80 

28.5-18 2.33 
31.152 13.50 

53 10.50 
3.394 17.50 

' L'otal 
Yalu L· 

of CJ'Op 

$1.877.78: 
370,4 ] 

230.43 
22 

1.38 
1 
5 
l 3.JKI 

G7.08, 
420.55 

55 
2 
I) 

3 59.39-
. / 2 . 2.'l:1 ---- -------- ----- ---- -- -Pa:-tu re ____ __ __ _______ -----=-::..::.... _ _:_9.::...3 _8c.__ __ 3 ___________ ____ _ 

*Iowa Yearbook of Ag ri culture, )92 5 . 
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The t h ird crnp in [)Creage is tam e h;y, which was grown in 1925, 
on S.3ii p er cent of t h e 1 otal farm land . T .li c Yaluc of this crop is second 
on ly to that of corn in the co unty. Timotl ,: · a nd clover rn ak e up ab out half 
of the hay acr eage. .Avcrag·e yields of tame liay amouHt to ab out one and 
one-half tons p er acre. Co ns idcra bl c timothy is g r own alon e, parti c ularl y 
in Franklin, Pleasan t Gr oYe, nnd Y ellow Spring town ships. Seed is h a r ­
Yested from nbout fom·-fH ths of t h is crop in som e seasons. 'J'he area in 
] 92,j cle-voted t o tim oth .1· fro m " ·h iclt seed ,1·as grnwn , a m ounted to GGG acr es, 
or 0.'.26 p crcrn t of tl 1c to1al farm land of th e coun ty. In th e sa me year , clorcr 
wa s grow n 011 l ,'.259 acr es, tl1c cr op bein g u sed ma in ly for the productio n of 
seed and t h e value of th e clover srrcl prod uced in that year was consid era bl r. 
Wit h th e exception of t h e nti lization of t irnoth:· and clo1·er fo r the product io n 
of seed as noted , most of: !h e h ay is feel. Small qua n titi es raised al on g 1'11 c 
Mississippi Riv er bottoms nre bnlccl and mnrkcted at R 11rl in gton . 

T lt cr c is a Yer y small arC'a in wi lcl ha y a nd 1his c rop is chiefly produced 
in olcl sloughs :in 1'11 r M iss i,.;,.,ippi TI.iwr botto ms, whrre wai- r1· stand s 

for a part of: t h e y ear . 
Wlwi1t is !h e fo ur th 

pC'n:en 1- of: t l, e 1o1al 

nop in nrrf'ngr, bring g-r o, r n , in ]0~:\ on 4.~G 
f11n11 l,111cl . \\' int Pt' wl ,rat is gT011·n almost ex-

cl 11 si\'el.1·, th err bein g 0111? a sma ll acr cag·c in sp l' in g wh cnt-. The avC'1·11gC' 
:· ield of wi n ter wh ea1·, in 1 D:! \ nrnoun1 eL1 1o Hi bu sh els pn ane. 'rurkc-:1· 
is n ,c p1·i11 c ipa l Yflr ic ly gTown . In fayorable seaso11s y icl(l s of wh eat m a:· br 
v ery much larger , csp ec in ll .1· on th e soils of tl1 e M ississ ip pi Hi v rr bottorn s in 
tl1e 11 orthe<1st corn rr. J\fos1 o f 11, c crop is sh ipped ont oE the co unty. E le­
vators at Oakvi ll e, just oYer th e county lin e and a1- U nron, k rn dlc m ost of 
th e wheat groll'n. A small pa r t· is sold to t h e flonr mi lls at Burlingto11. 

Rye is grown on a s nrnll acr eage nnd aYeragc yi elds of this cr op 
amount to 14 bn sl1 el s p er acre . Jt is proclnrcd parti cul::trl:' on the sa ncl,1· 
so il s around Spri11g Grow, being pastmecl in t h e spring ancl plowed n 1Hlc t· 
t h e latter pa rt of Jun e wl1en melon s m·c p lan trcl . Th er e Dre s1rn1ll ar eas of 
barley, bll ckwh eat, k afi r, all(l mi ll et in variom, parts of: the conn t,1·. Som e 
Sudan gra ss is grown m1 cl so1·glrn111 is n 1isecl in small q11a 11 tities for forngc 

and for sy r up produ ction . 
},l falfa is gro,1·n to on ly a limitrd ex1C'nt but w h en the soil is prop­

erly clrninrcl arnl l i rnC'cl . arnl the seC'd is in oculn tecl , good ,1 ·ields ma y 
b e secured . AYeragc yields, in J 0~:'i, amo 1m trcl to :l. l. tons per ncre. 'l'h e 
value of th e alfalfa cr op is con s iderabl e and it sho uld b e more ex tcn s iy cly 
g r own . 

Soy b eans a.re being gr own to som e rx t ent, chi efl r the Ito Sa n , M on gol. 
and Black Ere brow varirt it·s. Otlwr lrgTtrn C's gr o\l' n i 11 cl ndc b eans, p C'as, 
vet-ch and sw eet clover. 

Potatoes arc produ ced 1o a limi1 ec1 
grown to supply t h e h ome (lrnrnn cl . 
52 bush els p er acre. 

ex1·ent. Tn most cases not enough nrc 
Awrngc yiehls of potatoes amou n t to 

'l' h e truck in g indnstry is clrvf' loprcl som ewh a t exte11s ively in th e Yicinify 
of Bm·l in gton and nt Sprin g Oroyc on th e sanel y 1C'rracc so il s. LargC' q um1 -
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titics oE sweet CO l'll , toma toes um1 cncurnbcr-s are grown and supplied to the 
canning facto r ies at Burlington and sold on the local markets. Onions, 
asparagus, sweet potatoes, celer y and other vegetabl es arc produced for local 
use. Melons arc grown on t he sandy terraces nnd on t he river bottom soils 
and considerable income is deriv ed in many cases from this crop. Ordinarily 
most of the cr op is sold on the local markets. 

Orchards arc fo und on practicall y all farms but in most cases the fruit 
produced scn·es mer ely to supply the hom e demand. 'l'her e are a few com­
mercial or chards. The chief varieties of apples which ar e grown in these 
orchard s arc the .Tona than, Grimes Golden, Nor thwest ern Greening and Ben 
Da-v is. Most of 1he small fru its anc1 tree fruits grown commercially are 
procl nccd in the vicinity of Burlington. Plums, cherri es and pears do well. 
Small fruib; induclin g strawberri es, blackb erries, gooseberr ies and currants 
are grown .in qnantit.ies for the local markets. 'l'her e are some vineyards 
nlong 1l1e l\!i ssissippi Riwr lJluffs and in normal seasons some grapes are 
Rhi1,prd ou t of the county. l\!an y ~renrs from 12~ to 200 ca rload s of apples 
;1rr, sol(l on the outside markets. 

Tl I E Ll VEST OC'K INDUSTRY IN DES l\10IN8S COUNTY 

'l'l1 c exh:'n1 of" il1e li,·cs lock incl nstry in Des Moi11 es County is indica ted m 
th e follo" ·in g :figures tnkrll from the Iowa Monthl y Crop Report of July J , 
102G. 'l'h esc fig11rrs c1 r p tli r -Ta num·y 1, ] 926, esti mates of the U.S. Department 
q[" .\ gri cnlt11r r, l )i1·isio11 or C'rop 11ml T,ivrst-ork rs tim ates: 

H orses . . . . . . . . . . . . . . . . . . . ........ ............. ...... . ...... 8,700 
Mules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700 
A l I catlle . ... . . ..... . . . . . .................. .. ......... . .. .. . . . .... 24,80 0 
Hogs . . ............ .... .. ... .. . .. ...... ... .. ... ... .... .. . ... ... ... 67,400 
Sh eep . . .. . . . .. . ..... . . ... .. .... . ......... . . .. ...... . ............. 7,500 

'!' li e r aising of h ogs is thr rnost rxtens iY e li1·es todc iuclu:,;lr~·. '!'h e 
Poland Cliin n br11 rc1 prc<l ominnt rs. foll owrd in ord er by the Dm·oc J ersey, 
Chrstr r \ Vhitc and Hamp ;.;hire. 'l'herc ar e a large numb er of purebred herds 
in the co nnt~· but on most farms t l1 e herds nre Pol and Chin a grad es. So me 
hogs nre sl1ipped in for fcr11in g. 'l'he hogs are sold on the Chicago, St. L ouis 
nrnl Boston markets. About half of the lives tock shipped is mnrketed thru 
lhe 11inr fc1n11 co-operat in shi pping associations. 

'l'he raisi11g nnc1 ford in g of ra 11'l c is the second liY cstock industry in im­
portance. '11hr beef catt le raised on th e far ms are mostl y grade Short­
h or ns, with so me .An gus, Durh am and. H er eford s. Purebred h erd.s are 
H er efo rd s, Dnrlrnms, Shorth orn s, :rn cl .Angus, in the order of th eir popularity. 
\ Vrstr>rn fe eders, grade H er efords and Shorthorn s ar e shipp ed in annually 
for feeding. On J nnuary l , 1926, th er e wer e 24,800 head of cattle in the 
county. A large proportion of this numb er r epresents the beef cattl e. lWost 
of the fo1i shecl cattle ar c markctrd in Chicago, the rest going mainly to St. 
Loui s. 

Dai ryin g is practiced to some extent in the vicinities of some of the larger 
towns. Most of th e comm ercial cl airy herds arc Holsteins. There ar e some 
Guernseys, J erseys and milking Shorthorns. 'l'he ayerage farmer k eeps from 
7 to 12 cows, mostly Shorthorns. The cream is separated on the farm and 
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sold to th e local cr eameries or cream-bn~· in.g· stat ions. \' ery li ttle butter is 
made on the farm s. Jn 1921, ther e were 163 si los in the co1 111 t1· a nd 11.--1-6 1 
~ons of silage were put up. 'l'he dairy i11C1ustry is not cxtcnsivc.l y dcHlo,prcl 
m the co unty bu t dairying provides considerable in come on many far 1n s. 
. Tn the southwes t-ern and n orthern pads of the county, a few pueelH'<'d 

P ercher on horses ar c r aised. Jn general , howeYcr, Ycry few horses arc ra isr(l 
in 1l1r rount~,. Likewise th er e arc very l'ew mul rs. 

'l'~cre ar e a number of small flo cks of sheep, espreia ll y in Ili c rn ugl1 rt· 
sre ti ons. 'J'h ey arc mostly grades of 1hc Sl1 r opshire and J1 r lain c breeds. 
Nom e west-rrn grade f eden; arc shipped in , i n certain JHl L'l s of i li e ro 1111t v. 
On ,January J , 1926, !h er e " ·ere 7,500 sl1 eep . Th ere ar c a few small henl s 
of goa ts. 

't'h er e i:;; som e poultry on every fann an d in some c11ses th e sa le of poultry 
and poultry products provides a considerable source of r evenue. Chick ens 
are rai sed mostl)·, with some du cks and geese and a few guineas and t urkeys. 
Rhod e Tsland Reds, Plymouth Rocks, 'i¥hitc Leghorns, 'i\Tyandottcs and Or­
pington are the most popular breeds. P oultry products are lrnncl lcd largel.1· 
by the local dealers who ship th e cgg·s and li,·c ancl c1ressr11 poultry to Bosto n 
and Cl1icago. 

THE FERTILI'l'Y CONDITIONS I N DES MOINES COUNTY SOILS 

Crop yields are in the main quite satisfactor y on most of the Des 1\loi nes 
County soils but in many cases much larger ct·ops might be sec ured if proper 
methods of handling the soils were employed. 

Many of the types are lackin g in organic matter and appli cations of farm 
manure would be very valuable. The preservation and application of all the 
farm manure produced on the farms of the county would mean cousider ablc 
mcreases in crop yields. ·where farm manure is not produced m 
snfficient quantities to supply all tl1e land I f - on tie ·arm, legumi-
nous nops should be grown as gr een manures and t urned unclcr to supply 
organic matter to the soil. Especially on the coarser textured or 
sandy soils, the turning und er of leguminous crops would be of part icul a r 
Yalue. Gre~n manurin g is an important farm practice as a supplemen t to 
farm ma~urrng or as a substitute for that tr eatment and it should undoubtedl y 
be practiced to a greater extent in the county than is the case at present 

The soils of the country are all acid in rea ction and if the best grow~h oE 
gen~ral _farm crops, particularly of legumes, is to be secured, the application 
of lime 1s very n ecessary to many of these soils. Th ey shonld all be tested for 
a cidity. or lime requirement and t he amount of lime sho,vn to be necessary 
a_ccordmg to such tests should be applied . In many cases the application of 
hrn c to these acid soils will mean the differ ence between a highly satisfactory 
and profi.tabl~ crop and no crop at all. F armers in Des Moines County should 
have thell' s01ls tested r egularly for lime n eeds and apply lime before they 
make nny attempt to gTow a legume. 

'I'herc .is a. d eficiency in phosphorus in most of the soils in the county and 
the applrcat10n of a phosphate fertili zer would undoubtedly be of value in 
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many cases. E xperim ent s a 11 d some f arrn expcl.'i cncc have incl icatec1 1hat 
l;i r ge incr eases in cr op yiekh may he secur ed by the proper appli cat ion of 
aci d ph osphn 1 c or r ock phosphate. In some in stan ces the acid phosphate 
seems prefer able while in ot hr r c,ises 111 c r ock pl1 ospl1 ntc may be qui te as 
salis Cador .L Tesls of lhcsc Lwo phos pliates 011 individua l soil types on t he 
,·ari ous far rn s of the co unty arc urged. 

Tl1e m;e of co mplete commr rci,11 fc r 1ili zer s rn ny be clcs irable in rn nny cases 
011 l li e so ils of Des Moin es Co1111 t_\· 1d1ere tr uck erops ,He grown. For gen­
er,1l fil,· m rrops. prolrnhly n<·i(l ph ospha1 c will prn vc q11i1 e as profit.f1blc as 
11i ,, eomplct c ff' r1i li zer, or perl1 ~1ps c,·en 111 0,·r ec 011 0111i call y pro fi tabl e because 
oE 1"11 e gren ter cost of the c·on, pletc fnti lize1.·. ]<'or tn1 c- k crops, ho,\·ever , 
co 111ple1 e bnlll cls wl,i eh nrc espec ially d esignecl fo r e<' l.'1c1 iu crops ma~· frc­
qnen tly be usrcl wi f-11 1n·ofi t. 'l'esls or th r sc pi! d .ic lll 11 r bnrn cl s arc r ecom­
mended for the lr uc·k soils in I.he co u111 ,r. Tn some cases, J1itrogenons fe r­
til izer s and pol. ,ss ium fe rtilize rs m11 ~, g' ive la rge increases in t he case of 
r,p ec inl cr ops m1cl tesf·s of thrsr rn atcr i,il s a long with 11 eid rl1 ospl1 atc sho11l cl 
be carried ont to dc!-ermin c the r esponse of' t he par li culm.· c rops on the 
in cl ivi cl ual so jl types. 

I n some cases th e d r11inagc concl it ions arc n ot en tjrcly saLi sfactory on 
incl iv jclual soil t ypes and when thi s is tl1 e cnse th e type sh ould he t horoly 
clra i11 ed if sa 1i sfact ory crop yields ;ire t o b e seem ed. On th e Grnn cly silt y 
clay loa m and the JVfar ion s ilt loam on th e upla nd s, dra in age is not en t irely 
sa li sfactory. On the Bremer soil s on th e t erraces, drainage is alrn oRt cer tain 
t o be p oor and on some of the bottomla11Cl soils clrainn g·c is i11 aclcquatc. 

E rosion occurs t o a limited extent in the cou nty. One or two of the soil 
types sh ow so me effects of erosion, J1 otably t he Clinton .·ilt loam and th e 
Lind ley silt loam on the loc,-sial and clrif.t uplands. Par ticularly in t he case 
of th e Lind ley silt loam is the washing action of water evident 1111d t he 
formati on of gullies noted . ·w her e t l1i s cles trncti \·c action occur s, some means 
of control or prevent ion sl10nl d he adopted. 

THE GEOLOGY OF DES MOINES COUNTY 
'l'he geological histor y of the com ity n eed J1 ot be considered in detail 

inasmu h as th e earlier ge ological forma t ions haY e no effec t whatever up on 
the pr esen t soil conditions. Th e soils of the coun ty arc derived entirely fro m 
the loessial deposits and t he ea rli er glacial deposit s. The na ti\'e r ock mater ials 
underlying th ese deposits are so deeply bu ried that they have no effect 
whatever upon the charact er is ti cs of the soil. 

During the glacial age, probably thr ee grea t glacier s swept over the 
county, bu t ther e is ver y little evidence r emaining of the first , th e pre­
K ansan . The second gr eat glacier ,ms kn own as the Kansan and the drif t 
deposit underlying the loessial covering in t he county is mainly der ived from 
the debris l eft by this glacier. In its unweather ed condition the Kansan till 
is a bluish-gr ay clay cont aining many bould ers and pebbles. W hen w eathered, 
the material becomes a r ed or r eddish-brown in color grad ually changing to 
a yellow. Ther e is some evidence of a t hir d glacier , the Illinoisan, but the 
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effect of lhis clri[t drposit is of littl e sig ni fica nce fro Ili c so il slrmdp oin t. 
In genera l the dr ift depos it-; co ,·rr ecl the rock materia ls to a gr eat depth , in 
some pl::iees as much as J7G fcrt of cl rif t l.>eing fo un d. 

At a later elate in geological h iston ·, fo 'll o\\·iu g t l1 c gl<1cial age, t her e was 
deposited, O\'Cl' the ci1t irc coun ty, a layer of locss. 'L'lii s w1is a fi ne sil t-like 
material whi ch was cl epos iLecl by the wi nd, climal ic conclitio11 s being ver y 
lli fferrnt th en L11an 11t present. In i ls un wea ll1 ered conclif·io 11 , 1l1 c loess is a 
yellow to light gray silt loam lo sill y cla_,· loa m. \\Teatheri11 g agc11 ts wl1ich 
have acted 11po11 it sin ce its deposition have caused ii hl lose its ori g·i1rnl lime 
cont ent arnl the accumul at ion of p l::int rn::i ter i::i ls h as brought about a clark­
rning in color. Tn depth Llii s loess la yer is qu ite va riable, :i11 many cases 
being ratl1 c t· tlii11. IH some arras it ma_v extend to 11 clepl h of '.2G feet. 'J'h c 
11plarnl soil s of tl1 e corrn1- y are enlirely derived from t l1i 1:, loess ial matrr ial 
"·ith the exccpLion of J-lw J1incl le_v lo::im, in whi ch tl1 c subso il has co me from 
ih c Kansan drift deposit. 

PH YSIOGRAPHY AND DRATNAGE 

Iii. topograph_v Des l\foi ues Co unty is ma inl y gen f-l y 1111 cl ulati11 g 011 the up­
land pln i11. 'l'l1is pl<1in has a general slope to the southeast. 'J'li c uplimcl js 
divided into two parts by the valley of the Flin t River whi ch flows souf-h ­
Pashvarcl 11in1 1l1 e ecnlr t· of th e county. 'l'h c ar eas l> ctwern the streams ar c 
brnad and flat rxccpt on th e edge of the plain where the cntting action of 
mm1y short tri buf-m·y str eams has br ougl1 t abou t the formation of a some­
wliat rough to hilly to pography. Near Mediap olis, Yarmouth and Middlc­
lown the tops of the broad divides are almost level and th e drainage lines 
]1ave not enter ed there. On th e east ern edge of the plain th er e is a lin e of 
bluffs with a drop of ] GO to 175 feet to th e flat bottornlaud pl ::iin along· th e 
Mississippi River In many places on these bluffs, th e u11clcl'l~·ing limestone 
rock is exposed in perpendicul ar or overh angin g edges 011 the high er parts 
of the bluff walls. Sometimes the bluffs arc 5 to 25 :feet in height where t h e 
limestone is exposed. Th e lower parts of the slopes, fro m the upland to the 
alluvial pla i11 , nre rnaclc np of cl rif t and locss material, w11sh ecl clown from 
1hr. uplands. Along th e Skunk River on the sou th, the border of th e upl and 
pl:ii n is less abnq,t ::inc1 rough ancl th r e is a more gentle slope to the bottom-
1:mcls. 0 11 both the south and ea1:,t sid es t here arc sma ll ravines and gor ges. 

'l'he arcns of terrn cc land a11d first bottoms occurrin g along· th e ri,·rrs 
in the county ::ire flat and bench-like, t he tenaccs ly in g from 4 to '.20 feet 
above overflow. Th e bottomlancls are larg·ely subject to overflow but all are 
suitable for cultivation. l\lany of th e terrace an d bottomland soils have been 
modified in character by the washing clown of mater ial from the uplands, 
forming colluvial coverings. 

The drainage of the county is brough t about by t he Mississippi Rinr with 
its larger tributaries, th e F lin t and Skunk Ri ver s whicl1 carr~, the greater 
parts of the surface drainage of the county. The broad ar ea of bottomland 
soils extends in a belt about five miles in width, southward to near Bur-
1 ington "·here it na1To,r s clown to one and one-four th mil es. H ere the F lint 
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Fig. 3. Map Showing Natur al Drninage System of Des Moines Co un ty. 

River has cu t thru the Mississippi flood plains. Numerous bayous, sloughs 
and lakes are found thruout the entire Mississippi River bottoms. 'l'he old 
bayous and sloughs are most numerous n ear the active river channel. 

Ther e is a levee rouo·hly paralleling t h e riv er and lo cated near the bank 
which extends from th;, northern county line to a point one-half mile Horth 
of the junction of the Flint and Mississippi Rivers. About 30,000 acres_ of 
bottomland soils are protected by this levee from overflow. Three pumpm g· 
plants carry the drainage water from the en cl?se_d leve~ district from rcs~~·­
voirs over the levee into the river . Large ar tificia l dramage channels can y 
the water from the upland streams and from the lakes and sloughs to_ th e 
reservoir. Many of the former Jakes and sloughs are now thor oly ?rarned 
and considerab le areas of this black bottomland soil have been r eclaimed . 

l 

I 
I 
l 
I 
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South of Burlington where t he Skunk Riv~r enters the Mi ssissippi River 
bottoms, the bottomland plain is not protected by a levee and much of thi s 
land is overflowed r egularly. 

Skunk River with its small tributaries drains about one-sixth of the co un ty. 
'J.'he vall ey of this riv er is narrow and V-shap ed . 'J.'her e is a narrow, fl at 
second bottomland adjacent to the valley. The principal tributaries are 
Spr ing Creek, Brush Cr eek and Long Creek. There are narrow strips of 
bottomland soils along all th ese streams. 

Th e F lint River with its tributaries carries appr oximately two-fifths of the 
ch-ainage of the county. In the upper part of the river , the flood plains are 
narrow and the valley walls ar e steep. 'l'owards the south t he valley widens 
out and ther e ar e n arrow areas of t errace soils. On the south side, the valley 
wall is almost perpendicular a nd limes tone rocks are exposed. 'I'he dra inage 
in the extreme n orth ern part of the county is lar gely carri ed northward into 
Louisa County. Sever al small creeks flo wing thru deep nan ow gorges carry 
th e dr ainage of the eastern part of the coun ty directly into t he Missi,:;sippi 
River. 

In general th e drainage of the county is qui te adequate, some of th e 
streams or their tributari es ext ending into practicall y all parts of th e 
upland. 'l'h e accompanying map indicates the extent of the na tn1·al clrain ­
;i ge system of the county. 

'I'h er e are two or three of the individual soil types which would be benefit ed 
by d rainage but in general the soils are fairly well drain ed. 'l'he Gr undy s ilty 
clay loam and the Marion sil t loam on the loessial uplands, the Bremer so il ,; 
and the Calho1m silt loam on the terraces and some of the ·w abash types 0 11 

tb e bottoms may be in Jteed of drainage in some cases. In general, however , 
th e drainage of ar eas of these types is easily accomplished by the install at ion 
of ti le, outlets for the t il e being readily availabl e. 

THE SOILS OF DES MOINES COUNTY 

'['he soils of Des Moin es Co unty are grouped into fou r gTo ups or classes 
according to th eir origin and location. These classes ar e drift soils, loess 
soils, ter race soils, and swamp and bottomland soils. Drift soils are those 
which have been formed by th e material carried by glacier s and left on t he 
surface of the land upon the r etr eat of the glacier. 'l'hey arc variable in 
composition and contain pebbles and frequently boulders . Loess soils are 
fine dustlike deposits made by the wind at some t ime when climatic con­
ditions were very differ ent than at present. Terrace soils are old bottomlands 
which have been r aised above overflow by a decr ease in the volume of the 
streams which deposited them or by depr essions in t he river channels. Swamp 
and bottomland soils are those occurring in low, poorly drained areas or along 
str eams and many of them are subject to more or less frequent overflow. The 
extent and occurrence of these groups of soils in Des Moines County are 
given in table IL 

Slightly over two-thirds or 67 percent of the total ar ea of the county is 
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TABLE II. AREAS OF DIFFERENT GR OUPS OF SO ILS IN DES MOINES COUNTY 

Roi l Grnup 

Dr ift soils ____________________ -··- ___ __________________________ _ 

T.oess soi ls -------------------------- ---------------------- -----'.rerr ace soils __ ________________________________ ________________ _ 
S,rarnp and bottom land soi Is __ ______________ _________ ________ _ 

Acres 

29.824 
175,232 

8,704 
48,000 

Percent 

11.4 
G7.0 
32 

18.4 
1----- ------

'l.'o taL _____ ___ _ __ _ ___ __ ____ ___ _ ___ ____ ____ _ _ ___ _ ____ 261.760 

cover ed by t h e locssial soils . The one d ri ft soil in th e conuty co,·e rs J 1. .4 
percent of t h e a r ea. 'l'ltcr e is only 3.2 p ercent of ter race or scco 11 cl bottom 
soi lR in t h e county. Swamp an cl bottornlan<l soils are d evclopecl qu ite ex­
tensively aloll g the Mississipp i Ri ver an d 1h c tob1l a r ea in t l1 is gl'O np of 
soils a mounts to J 8.4 p erce11 t of t h e county. 

'J'her e are '.2G ind iv id ual so il types aml t h ese w i th th e area of 
1·iyen vrislt milk r a toh1 l of '.!.7 so il a r eas. 'J.'li ere is on e cl r ift soi l, fil-c locss 
soi ls, ten terrace typ es an d elcYcn a r eas of s wa mp and botto mla 11 cl soi ls 
includin g the ar ea of riverwash . 'J'h e var io us so il Lypes are cli st i11 g ni slte(l 011 
ll1 e bas is of ec• r ta in cl efi ni te l'haracterisiics w hi ch a re tl csc: r ibcc1 in o, latc- r 
sec t ion of t hi s report. 'l'h c names whi ch li aYc been gi,·en to 1ltc ill(l ivi<l 11,1l 
soi l types arc indica Li ve of th ese ch ara c1er.i s l·ir.. 'J'he orc1 n-ren rn of' 111 1· i11 -
cli vid 11 a l soil ty p es in t h e c-onn t.r is sh ow n in tabl e TTI. 

'.L'he Lindley s ilt loam is th e onl,r cll'i ft soil aml it is th e t h inl most ex l cn­
sive typ e. It is fo un d on 11.4 per ce11 t of t h e total ,trCil . 'l'he Un111 dy ,· il l. 
loa m is th e m ost cx te m;fr e indi l" icl ua l c:o il type and the l argrst ]oess so il. 
It occurs on 31.1 percen t of th e total area. 'l'he Clinton sil t loam i.- th e 
second lar gest loess so il a nd th e second mo.-t ex tensiYely d evrlo11ccl type , 
covering 21. .G p e rcent of th e total area. 'l'hc 'ram a si lt l oam. is the t hird 
lar ges t l oess soil mi d t l1 c fifth most exte nsively d eYclopcd type. It is found 
on 7 .2 11erce 11 t. of t he tota l il r ca. 'l'he Grun d,,· si a y clny lom11, t h e forn:U1 l ri rgcst 
lo ess soil, is t h e six 1h lll ost exten sive type, covering cl-.8 per cent of tl1e to t.;11 
a r ea . 'J.'hc J'l'Iarion .- ilL l oam is Hie small est of th e loess soil s. It occ 11rs on 

2.3 p er cent of: th e total ::irea. 
The terrace soils m·c all limited in occur rence, the most extcnsiY cly de­

vel oped type, 1h c Bremer loam, b ein g found 0 11 onl,v 0.9 p er cen t of 1he total 
area. 'J'he remai ning te rrace soi ls coYer less l"l in n on e-half of a p crcrnt of 

th e total area of t he coun ty. 
'l'he Wabash silty clay l oam is th e m ost extensively clevel opccl bottomt md 

soi l and it is th e fo urth lar gest typ e in t h e counLy. It covers 9.7 p er cent of 
the total area. 'r hc ·wabash loam is t h e second larges t bottomla.ncl so il but 
it is of minor irnportnnce, coYcrin g 011J r 2.G p ercrn t of t h e totri l ,1rca. 
The Gen esee v er y fi n e sandy loam is th e t hird b ottomlancl typ e, ro\"­
ering 1.G per cent of t h e area. 'l' h c ·w a bash silt loam covers 1.4 p er cent 
and the Cass lonrn , ] .2 percent of th e C0 U11 tr. 'l'hc rrnrninin g· ho t torn la 11d 
soil s are of very minor signi fican ce cover in g less th an on c-h r1 l E ol' on e per­

cent of the total area. 

( 
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TABLg lll . AR EAS OF Dlli'FERENT SOl L TY:l"ES l N DES l\101NES COUNTY 

l::,oiJ I No. So i! ty pe [ Percent of total 
---------=----=--__:__::_~ _______ _1__ _ _.!.A~c'..:r~cs'=--__ !.__a~11::.-:·e~a~o~f:__«c~o~u~n~ty_y_ 

DRLF'l.' SOILS 
Lind ky ~i l t lm1 111 __ __ ________ _ 

WESS SOILS 
6-1 I Uru11 d y i:- i l t Joa n, __ 

]2 
193 
88 

l!l-J 
!l7 
8 1. 
-[0 
,13 
,12 

IOI 

Cl i11tou si l t 1011 11 1 - --------

1 

'l'mn,1 >' il t loa 111 -- ---- - ------

Grn1:dY ~i lt y rl, 1~y loam _____________ ____ = =-
I Manon ~ilt lo,1111 _ ____ __ __ ___ _ __ -=-= 

'J'ERRACJ~ SOILS 

lfrcmor Joam -- ---------- ---- --- - ----------- I 
.Bertrand "il t lonm -
B remer si lt loam ------
P ln infi eld f'ancl ______ ____ ___ ____ _ 
Pl ninficlcl fi ne f' ilnd y lo ri m ______ ============ 
J,H•kf' on silt loa 111 
Buc kner >' ,ind y loa m ________ __ _____ ____ _ 
Rrrrncr ~i lt ~, cl ay lomn __ __ __ ___________ -----
C'n ll1011 n f' il t loa m___ ----­
Dn ,·rn port >'i l ty r l ny loam_ __ __ _ _ -===-

29,824 

81,344 
56,512 
18,816 
] 2.480 
6,080 

2,432 
1,152 
1,088 

896 
896 
832 
768 
320 
192 
128 

S WAMP AND BO'fTJ.'Ol\1LAND SOILS 
,ix 
4!) 
70 
211 
IS 
51 
71 
28 

!!Vi 
J!) 

53 

' l'o tal __ 2ti 1.7(,() 

ll.4 

31.1 
21.6 
7.2 
4.8 
2.3 

0.9 
0.,1 
O.'J 
0.3 
0.3 
03 
0.:1 
0.1 
0.1 
0.1 

9.7 
2.6 
l.(j 
1.4 
l.2 
0.-i 
0.1 
0.4 
0.3 
0.2 
0.l 

'l'h rrr is a strik in g relnt ion ship between t he in cli vicl ual so il tn ws of t li c 
r~ 111 1l.1· n1Hl 111 e lo po;r r,q1l1i c con d ili crn s. On t h r clrift upl nmls th e Lin d ley 
s ilt l oc1 1n l1,1s ri l'011 g li lo l' Ollin g- (o pogn1ph;v. On J- lt r locss ia l uplan d t h e 
C: 1·111 1(1~- soi ls I ll' (' g-rntl y r ollin g 1o level i n to p og l'n pl1 _1·. 'L'hc ]\fa r.io n .- il t loa 111 
is fn 1111d 0 11 a n 1tlw r k ,·r l topog l"ilph ic p lain ,m cl th e ' l'c1rna si lt l ori m is fo u11 <l 
0 11 I Ii <' rn orr r oll in g 11pla 11cl s. 'l'h c Clin ton silt loam occur s on th e sLrono·]y 
l'Olli1 1g lo roug·h or hill y iH eris. "' 

0 11 1"1 1c lrn acrs or scroml ho1torn ;.; fl1 cr e arc fr ,r 1o pogr a phic differen ces 
,1111 011 ;r 1hr soi l t_qies . 'J'hc Br em er soils, however , arc gen ernll.v fo und o n 
Ili c l owrr. l cYCl to cl epr essecl a r eas of seco nd b0Ltomb1ml wh ile th e Pl ai nfirkl , 
,Tn elrnon a 11 cl B nckner soils occur on t h e higher t erraces. 'l'hese soils a r c 
oldrr rind some topograpl1ic feat ures a r e occasion ally develop ed on older 
t cna crs . 'J'he botto mlrind soi ls sh ow no characteris tic topogr aphic featur es 
hut t h e~, arc all m ore or less level ,rnd cu t only by old stream channels. They 
r.ontriin deprrs3er'l areas showing th e former occurren ce of old sloughs, lakes 
or bayous. 
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THE FERTILITY IN DES MOINES COUNTY SOILS 
Samples wer e tak en for analysis fro m each soil type i_n the _county. The 

area of riverwash was not sampled. Th e more extensive soil typ es ':' er e 
sampled in duplicate but only one sample was taken from each of the mmor 
typ es. Samplin g were all made \Yith the utmost ca r e th at the ~a1:1ples should 
be representatiY e of the particular type and that any variations clue to 
previous treatments of th e so il might be eliminated. Samples we:·e taken at 
three depths, 0 to 6 2/ 3 inches, 6 2/ 3 to 20 inch es and 20 t~ 40 mch~s, r ep ­
r esenting the surface soil , the subsurface soil and the subsoil r~spectively. 

The samples were all analyzed for total phos_phorus, total ~utrogen, t?
1
tal 

organic carbon , total inorganic carbon and limeston e reqmrement. _Ihc 
official methods were followed in the determination of the phosphorus,_ mt_ro­
gen and carbon and the Truog qualitative test was used in the determmat1on 
of the limestone requirement. The figur es giYen in the tables are the averages 
of the r esults of duplicate d eterminations on all samples of each type. 

THE SURFACE SOILS 

The results of the analyses of the surface soi ls arc given in ta bl~ IV . 
They are ca lculated on th e basis of two milli011 pouncl s of surface soil per 

acre. 

Soil \ 
No. 

32 

64 
80 

120 
llfi 

67 

12 
193 

88 
194 

97 
81 
40 
41 
42 

101 

48 
49 
70 
26 
18 
51 
71 
28 

195 

TABLE IV. PLANT FOOD IN DES MOINES COUNTY, IOWA, SOILS 
Pounds per acre of 2 million pounds of surface soil (0-6%") 

I 
'l'otal 

1 1 

'l'otal I 'l'otal IT,imes tonc 
Soil type phos- 'l'otal organic inorganic require-

[ phorus nitrogen carbon ca rbon rncnt 

DRIFT SOILS 
Lindley silt loam ___ - 633 1,880 

J.OESS SOILS 
Grnndy silt loam __________ _ _ 
Clinton silt loam ___________ _ 
Tam:-i silt loam __ ____ __ _____ _ 
Grundy silty clay loam ____ _ 
Marion silt loam __ __ ______ _ _ 

1,037 3,683 
579 2,080 
969 3,400 

1,44 1 4,720 
942 2,720 

'l'ERRAOE SOILS 

24,525 

46,688 
24,797 
39,240 
58,860 
33,790 

Bremer loam ---------------1 808 2,300 ~~•,ii~ Bertrand ~i lt loam _____ ___ __ 875 1,620 
Bremer silt loam ____ ______ __ ],185 3,720 41,956 
Plainfield sa nd ___ ___ ___ ___ _ 431 260 5,177 
Plainfield _ fine sandy loarn.

1 

282 540 7,630 
Jackrnn silt loam ____ ______ _ 929 2,080 25,342 
Buckner sandy loam __ __ __ ___ 915 1,580 21,800 
Bremer sil_ty cla y loarn ______ 

1 

1,077 3,260 40,875 
Calhoun silt loam ______ ___ __ 1,104 1,520 19,075 
DaYenport silty clay loam __ 1,118 3,700 40,602 

' L 

, SWAMP I\ND BOT'l'OMT AND SOTLS 
Wabash silty clay loam ____ 1,064 3.920 47,687 

Waha f!h loam 1,266 3,680 45.235 -- - - -- - ---- --· -
Genesee ycry fine ,; andy loam 875 1.300 16.895 

Wabash silt loam ______ __ ___ 2,141 3,740 86,745 

Cass loam 1,293 2,360 31,GlO -------- -------- -- 3.200 37,060 Cass silty clay loam ___ _____ 1,495 
Genesee silt loam __ ___ _______ 9S3 1,840 23,707 
Sarpy very fine sandy loam_ 1.239 1,480 23,435 

983 1,600 25,070 Ray silt loam _________ ____ __ 

------
--- -- -
-- ----
------
- --- --
------
------
------

I 

- - -- -- I 

4.000 

8,000 
6,000 
8,000 
2,000 
S,000 

8,000 
2.000 
8,000 
6.000 
(000 
6.000 
6,000 
4,000 
2,000 
8.000 

6,000 
6,000 

500 
4,000 
4,000 
2.000 

500 
1,00() 

500 

19 Cass sandy loam ___ _____ ___ _ 956 1,320 20,982 -- S.000 

I 
I 
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There is an extremely wide variation in the content of phosphorus in the 
various soil types in this county. The amount ranges from 282 pounds p er 
acre in the Plainfield fine sandy loam up to 2,141 pounds in the Wabash 
silt loam. No relationship can be traced between the phosphorus content of 
the soils and the various soil gToups. The drift soil, the Lindley silt loam, 
is quite low in phosphorus but it is the only drift soil in the county, and 
should not be compared with the average of the loess soils. Some of the 
terrace and bottomland soils are much higher in phosphorus than the lo essial 
upland types, and the average of the bottomland soils would be somewhat 
hig·her. 'l'his might be expected inasmuch as crop production has been more 
extensive on the upland soils and there has been a greater removal of plant 
food constituents . The terrace soils are much lower in phosphorus on the 
average than the loessial uplands. This is particularly true of the Plainfield 
types which are very poorly supplied with all plant food constituents. 

There are greater variations in the phosphorus content in the individual 
soil types than there are in the averages for the different soil groups. Cer­
tain r elationships between the characteristics which serve to determine the 
soil series and the phosphorus content of the individual soils may be traced 
in these r esults. Thus the Grundy soils on the loessial uplands are better 
supplied than the other types. 'l'he 'l'ama soils come next and the Marion 
and Clinton soils are the poorest in phosphorus. There is a r elationship h ere 
to the topographi c condition, to the color of the soil, and to the subsoil 
characteristics. .All of these characteristics serve to distinguish the in­
dividual soil series. Similarly on the terraces, the Bremer , Calhoun and Dav­
enport soils, on the average, are better supplied with phosphorus than the 
Plainfield, Jackson, Buckner and B ertrand soils. On the bottomlands the 
·wabash types are better supplied than th e other soils. 'l'he Cass types are 
richer than the Gen esee and Sarpy soils . 

'!'here are some inter esting correlations among the individual soil types 
with regard to textural r ela tionships. On the loessial uplands, the Grundy 
silty clay loam is richer than the Grundy silt loam. On the terraces the 
Bremer silt loam and silty clay loam are richer than the Bremer loam, ther e 
being little difference between the silt loam and silty clay loam. On the bot­
tomlands the ·wabash silt loam is higher than the loam. Both, howev er , con­
tain more phosphorus than the silty clay loam. This would seem to indicate 
that the silty clay loam is probably somewhat abnormal as it will usually 
run much higher Lhan the coarser textured types. 'l'he Cass silty clay loam. 
is better supplied with phosphorus than the Cass loam, the Genesee silt loam 
is higher than the very fin e sanely loam. 'l'he Cass sandy loam is lower than 
th e loam or silty clay loam. 

In general these results bear out previous conclusions which have seemed 
to show that soils which are more gently rolling to level in topography, 
blacker in color and with heavier t extured subsoils and fine t extured surface 
soils, are better supplied with phosphorus. Silty clay loams and clay loams 
are usually richer than the coarser textured soils. Silt loams are richer than 
loams and loams are better supplied than sandy loams and other sandy types. 
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It is appar en t from th ese analyses t hat t h e con ten t of ph osphorus in t he 
uplands and terrace soils of th e county is ver y low in most cases. l\Iost of 
the bo ttomland typ es ar c not ri ch in ph osphor us. Only in one or t wo cases 
is t her e any lar ge amount present. 'l'he application of phosphorns fer tilizer s 
to the soils of this county will obviously be needed in the ver y n ear fut m e 
in or der to secure the bes t cr op growth on these soils. 

'l'he nit r ogen content of the soils of t he county is quite variable, almost 
as variable as the content of phosphor us. It r anges f rom :Z GO po un ds per 
acr e in the Pla infi eld sa11 d up to 3,920 p ounds in t he ·w abash silly clay Joa 111 . 
'.l'h ese are not the same t yp es which wer e t he lowes t and h igh est r espect ively 
in ph osphorns b ut i t is iutcr est-i 11 g to n ote that they arc of t he salll c scri l's. 

'l'h er e is no r elation between the nitr ogen content of th e soils and t he 
various soil gr oups. It does n ot even seem that the terrace a ucl b0Ltomlm1 d 
soil s arc any ri cher ou t he average t l1 an the loess soils Oll t he upland . 'l'l1erc 
is more varia tion in ge neral ill th e ni trogen conten t of the i nt"li vicl 11 al so il 
t ypes th an in the averages of t li e t yp es in different gr oups. 

'l'he same rJrnn1 cteris t i<:s , rl1 ich ha Ye been n oted as affcct i11 g t he phosphorus 
content of t he so il haYc an influ ence on t h e nitrogen supply . T im s the color 
of the soil , th e topographic posit ion and the character istics of the subso il 
play a p ar t in determin ing t he ni tr ogen content o f: th e soi l. 'l'hc Grnndy so ils 
on t he loessial upland ar e richer in nitrogen th an the other ty1ws. 'J.' ltc 'l' arna 
soils come next and t h c:-;c are foll owed t y t he Marion and Clin ton ty pes. '1'11(• 
Grundy soils ar e dark er i n color , more level in topo grnpl1y a n l ha ve li C' av ier 

subsoils than th e other t yp es. 
On the terraces the Bremer and Davenp ort soils arc ri ch er in n itr ogen t hall 

ihe other types. The B uckner , Calh oun and B ertrand types arc mor e poor ly 
supplied with nitr ogen . 'l'he J ackson silt l oam seems t o be somewhat l1 igltcr 
than some of t h e other t ypes, cOJ 1trm·y t o t l1 e usual r esults on t hi s so il. 'l'lw 
P lainfield soils ar e the poor es t . In general t h e r elationships men tioned aboYe 
hold tru e. 'l'h ose soils which ar e darker in color, like t he Bremer soi ls, l cvl'·1 
in t opogr aphy and w i1lt h eavier sulJsoils a r c h ig·h er in ni tro gen . Again , 011 
the bottomland s, th e "\Vabash soils ar c rich er than the other ty pes. 'l'hc Cass 
soils ar e better suppl ied t han the Genesee and Snrpy all(l t h ry ar e cl a rk er i 11 
color , altho t hey Jrn.yc a l igh t or coa rse tex tured subso il in <·ompa riso n \\·ith 
the Gen esee wl1ich ha s a h eavy subso il. 'l'h c r ela t ion sli own h ere wo nl<l see 111 
to indicate the pr edominant e ffec t of color over subsoil ch::iractcr . 

In a ddition to th ose ch ar acter istics which sen c to differ en tia te so i I seri cs, 
th ere are some intcr esti ng r elations amo11 g the inclivid nal so il t y pes ba st• d 
on texturn l di ffer ences. Thus th e Gr undy sil ty clay loam is rich er in nitrogt•11 
tlrn n tlt c silt l oa m. 'l'h e Bremer silty clay loam an cl s ilt loam ar c l1igher 
than t h e loam. Ther e is little d iff er rn ce between the s il t_\· cla .,· loam ,rn cl t hr 
silt loam. Orcl im1r il_y 1hc silty cln ~· loam w ould r un a l it tl e hi g-h er ll1m1 tl1 r 
silt loam . 'l'he Pl ai11fi dd fi 11 c sanely loam is hi gl1 n in nit r ogen co11 tc nt than 
the P lai11fi elcl sa nd . 'l'h c "\\'aba sh s ilty cla:· loam is hi gher th :i n t lic loam or 
silt. l oam . The silt loa rn is a li ttle b it r ich er- t ]1 ;i n the lon rn . Th e ('a,-; ::; s il t_,· 
clay loam is ver y mu ch higher th a 11 t he loam or san el y l oam a ncl 1. hc loam 

\ 
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1s better suppli ed than the sanel y loam. ~r he Gen esee silt loam is richer 
in '.1i trogell tha~ t he ver y fine sanely loam . 'l'hesc comparisons show a Yery 
defin1~e corr elat10n betw een the t exture of t he soil mid the conten t of u it r ogci1. 

vVh1le most of t he soils in the co un ty a r c fa irly well s upplied with nitro­
gen ,_ this elemen t must not be ov erlooked in planning systems of p ermane11 t 
fert1hty . In th e case of some of the soils like the P lainfield typ e ther e is a n 
a~tual de~ciency in ni t r ogen and th e use of f er tilizin g materi als supply iJJ g 
n_itrogen ~s ver y n ecessary on t hese soils. In rn nny ot her cases the appl ic,1-
tlon of m t rog·c11-co11 tai ni11 g fe r ti lizer s woul d proyc of value. 

'l'he application of fann manur e r eturns to the land considcrnblc a mouu ts 
of t he n itr ogen r cmo,·ed from the land by t he cr ops. "\Vhcn farm 
ma nure i · not available or ·when th er e a r c no t sufficiently lar ge amoun ts of: 
thi s mater ial to apply t o t he land, l egum inous cr ops should be gr own a 11 d 
turned under as green manur e in the soil. By 1.li cse mea ns the n it r ogen con­
t ent of t he soil may be mai11t aincd w ithou t the 11sc of co mmer cial nitrogenous 
fe r ti lizers. 

'l'he total or gan ic carbon content of the soils v,ir ies in very much the same 
way as t he total nitro gen co11 tent. The a mom1 t presen t ra 11 ges from 5,177 
pounds in the P lainfi eld sa nd to 86,7-!5 ponn cls in the ·w abash sil t loa m. 
.Again i t will be n oted tha t the P lainfi eld so ils ar c low in or ganic carbon a 11d 
ther efo r e low in or galli c matter a nd t he Vlabash soils ar e h igh. '!'here is 
n o r elationship between the or ga ni c carb on conten t and the~ various soi l 
gr oups. Ther e arc, however , ccrtaiu r elation s to t he soi l series an c.1 t o t he 
individual soil typ es. 'l'he characterist ics which det ermine t h e so il ser ies 
aml which have been mention ed ear lier , all. seem t o p lay a p art i n de ter m i 11-
i ng t he organic carbon con ten t or t he or gan ic matter present in th e so il. 
Again it will be seen that those soil s, wl1 ich arc tlack er in color , mor e l evel 
in topography rm d with heavie r s ubsoil s, are i n genera l ri cher in orga 11i c 
matter . 'l'h e Gr un dy soils on the locssial uplands ar e high er in or ganic mat te r 
t l1 a11 the other t yp es. 'l'h e 'l'ama so ils arc better supplied t l1 an the 1\l[ar io11 
arnl Clint on types. On the te rraces, t he B eemer an c.1 ])ayenpor t so il s ,ire 
better supplied than th e other t en·acc typ es. 'l'hc l'la inficlcl so ils arc tl1 e 
lowest. On the bottorn lan d.·, t he W aba sh typ es a rc the r icli cst w hile t l1 e 
Ca ss soi ls ar c better suppli ed than t l1c Sarpy an cl Uen cscc ty prs. 

'J'J1 c r ela tionships between the 01·g·auic matter contrnt a ncl t he tex t m al 
conditions in t he soils are shown hy sorn c compa risons. 'l'hu s tl1 c Urnmh 
silty cla.\· loam is richer in carbon or or ganic ma ftcr th an the s ilt loam. 'l'J ic 
Br emer silty clay loam and silt loam arc bet ter suppli ed than the Bremer 
loam. Aga in th er e is li ttle differ ence between t he s ilt loam and the s ilty clay 
loam. In man~· ca ses the silty clay loam woul cl sh ow a h igher content . 'l'h c 
Pl ainfi eld fi ue samly loam is ri ch er th an 1. hc Plain field sand. 'l'he "\Vaha sh 
s ilt loa m is ri cher tha n the Wabash silty clay loam, which probably means 
t hat the latter ty pe is somewhat abnormal as ord innrily i t would sho w a hi o·hcr 

. b 

content of: orgam c ma t1 er than th e silt loam. Both a r e h igh er than t he 
W aba sh loam. The C\1ss s il t,r clay loa m is h igher 1l1 an t h e Cass loam which in 
turn is better supplied than the Cass sanel y loam. 'l'hc Genesee silt lomn is 
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richer in organic matter than t he Genesee very fi ne sandy loam . It is appar­
en t t hat in general t her e is a very close correlation between th e texture . of 
the soil and th e cont en t of organic matter . H eavy textm ed typ es like siLty 
clay loams and clay loams ar e r ich er in n it r ogen and or gan ic carbon and 
usually also richer in phosphorus than the ligh ter t extured soils. Soils which 
ar c black in color are high er in organic mat ter and ni tr ogen . Soils which 
ar e fo und on level t o flat ar eas are lik ewise richer in these consti tuents . 
F in ally those types which hav e h eavy imper vious subsoil s a r c better supplied 
with these plant food clements than ar c th e types which have more open and 
porous subsoils. 

'l'he relationship between the cont ent of total nitr ogen and or ganic carboll 
in soils indicates something r egarding the f er t ility of the soil as th e prop or­
tionate amounts of t hese two constituen ts shows roughly h ow much available 
pla nt food is being pr od uced in t he soi l. I n some of t he soil t_y pe:; iu Des 
lVIoiu es County, t he r elation between the 11 i t r ogen and car bon is s uch t hat 
ther e is defini t e evidence that the supply of available plant food is not being 
urodnced s11 Hicic11 t ly rapid ly for t he best crop growth . 'l'his is par t icularl y 
~10ted in t he case of the Clin ton silt loam, the Tama silt loam and tl1 c Marion 
sil t loam on the loe:;sial uplands. A n umber of t he terrace types show t hi s 
same con ditioll , particularly the B ertrand sil t loam, t he Bremer silt loam, t l1e 
J ackson silt loam, t h e Buckner san el y loam, t he Calhoun silt loam and t he 
Davenpor t silty clay loam. Some of t he bottomland types ar e s imilarly i 11 a 

condi tion wh ere ayailable plan t fo od is not bein g pr oduced pr op erl y. I n 
all th ese soils t he appli cation of fa rm manure would be of par t icular 
valu e fo r s t imulc11 i11 g th e p r od ucti on of aYail abie plan t food aml its use 
is strongly urged. 

While many of the soil:; in t he co unty ar e fai rly well supplied wi th organ ic 
matter t he addition of humus supplyin g mater ials is n ecessar y at r eg nh1r 
in terv~ls in order to k eep up the content in the soil. 'r he application of fa rm 
manure is very des irable to aid in k eepin g u p t he supply of or ganic mat t r r 
in t he soil. ,Vli crc farm man ure is n ot a va il able i n suff icie11 t amounts to 
snppl,r all t he land, t lie use of well ino culated leg um i11 ous crops, as gr een 
111 a nm es is \' Cl ')' cl esiraLk Cr op r esid ues shoul d aL·o be thor oly incorporated 
with the soils i~1 thi s count _\' to aid in main ta ining the supply of organic matter . 

Non e of t he soils of th e county show any con tent of inor ganic ca rbon an d 
all are a cid in r eacti on. 'l'he acidi ty ex tends down thru the t hree-foot 
section in all t he ty pes. 'l'h e amount of lime which is r equired by the various 
soil t yp es in the county is indica ted by t h e fi g ures given in t he tabl~. _The~e 
should 11 ot be consider ed definit e, however , as th er e is a wide var rnt10n m 
the lime requirements of differen t soi ls and even in t he r equirements of the 
same soil type in differen t samples of t he same soil or in diff er en t parts of 
t he same field. 'l' he figures ar e mer ely indica tive in show in g the lime r equire­
men ts of the various types. 

It is appar ent t hat t he soils of the county are all acid in reaction and if 
the best growth of gener al farm cr ops, and particularly of legumes is to be 
secured , t he soils should he t ested a ncl liinr. should be applied as needed . 
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T HE S UBSURFACE SOIL:i> AND SUBS OILS 

The nsults of the analyses of t he subsurfac e soil s and sub:;oils am g i\' e11 ia 
tables V and VI. They are cal culated on t he basis 0£ 4,000,000 pou11 c1s of 
subsurfac e soil anrl ti,000,000 pounds of s ubsoi l per acr e. 

The r esults given in t hese tables will not be consider ed i n cletail here 
inasmuch as the conclusions io be r eached from their s tudy arc Yery mu ch 
the same as t hose arrived at from a consid er ation of the ana lyses of tb e 
surface soils. Unless ther e is a lar ge conten t of some plant food constit uent 
or a very st r ikin g defi ciency in certain elemen ts, th c analy:,es of the surface 
soils will indicat e quite accm ately the needs of the soils in the fi eld. If t he 
lower soil lay er s contain ab out t h e same amou nt of plant fo od constituents 
or only pr oportionately less, ther e will be li ttl e effect on the f ertilit y needs 
of t he surface soil. 

It may mer ely be emphasized her e that th ese analyses confirm the con­
clusions r each ed in the di scussion of the r esults sec ured ·with the surface 
soil s. Applications of phosphor ns fe r tilizer s will cer tainly be needed in the 
very n ear futur e and i11 deed it ;:;cems certa in t hat they wi l l be effective 111 

many cases a t t h e p r esen t t ime. 

T ABLE V. P L ANT FOOD I N DES MOINE S COUNTY, IOWA, SOILS 

Po und s per a cre of 4 m ill ion pound s of ,s ubs urfa ce soil (6¼"-20") 

1-,;oil I 
No. 

Soil type 
I 

'~~~~~ I 'lutal I 
phorns nitrogen 

'l'otal I 'J'otl1l I Li rn c;:; to ne 
organ ic inorg1111ie reriui re-
cnrbon carbo u ment 

:-i:2 J,indJcy si lt loam 

64 Grnndy si.lt loam ___________ _ 
80 Clinton silt loam __ __ ____ ___ _ 

120 'J'n ma sil t loam _____________ _ 
115 Gn rncly s ilty clay loa rn ___ _ _ 
67 l\Iarion f; ilt loa m ____ _______ _ 

DRIF'.r son s 
1,534 1,440 

LOESS SOILS 
1,393 
l ,050 
1,480 
2,128 
1,184 

4,000 
2,000 
4,760 
3,960 
2,040 

'rER RACE SOILS 
J2 Bremer loam ------- ---- ---- 834 1,560 

193 Bert rand silt loam __________ 1,642 1,640 
88 Bremer Ril t loam ________ __ __ 1,320 3,760 

194 P ain J' icld sand -------------- 996 280 
!17 P lainfirlcl f ine sanely lonm __ 726 800 
81 J ackson silt loam ___________ 1,372 1,840 
,10 Buckner ,-ancly loam _______ _ 1,372 2,640 
4.3 Bremer ~ilty cla y loam _____ 1,830 4,240 
,12 Calhoun silt loam __ ________ 1,293 1.520 

1 10, DaY n e P ort ,; i] t y cln , loarn __ 1.454 5 240 

21,800 

52,138 
17.440 
56,GS0 
52,320 
22,890 

19.620 
rn:620 
38,695 
6.540 

10,900 
18,530 
35,325 
53,4]0 
17,440 
52 865 

SWAMP AND BO'['l'OMLAND SOILS 
48 Wabash sil t y clay loam__ ___ 1,724 3,920 50,685 
49 ,Yabash loam __ __ _________ _ 2,396 6.920 83,38-"i 
70 Genesee very f ine sandy lonrn 1,696 3.960 35,970 
26 Wabash sil t loam ___ _____ ___ 3,448 6,280 71,395 
18 Cass loam __ ___ _____________ 2,182 3,160 39.240 
51 Cass s il ty clay loam ______ _: _ 2,450 3,200 40,830 
71 Genesee s il t loam__ _________ 1,778 2.800 40,875 
28 S arpy very fin e sanely Jon 111 _ 2,046 2,440 38,150 

195 Ray silt loam__ ____ _________ 2,558 6,480 77,935 
19 Cass sandy loam____ __ __ ____ 1.347 2,520 27,795 

------
------

-- - ---
------
------
------

---- --
------
------

---- --

4.000 

7,500 
6,000 
8,000 
1,000 
8,000 

6,000 
2,000 
8,000 
4,000 
4,000 
8,000 
6,000 
2,000 
2,000 
8.000 

2,000 
6,000 

500 
4,000 
6,000 
2,000 

500 
1,000 
1,000 
4,000 
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TABLE; \11. PLANT FOOD IN DES MO INES COUN T Y, IOWA, SOJLS 
l:'ounds pe r ac r e o( 6 mi l lion poun ds o f subsoi l (20"-40 ") 

So il I 
No. I 

' l'ot ·ll I I 'l'ota l I 'J'ot,il l Li in cs tone 
So il ty pe ph o'.~- '.l'otnl organ ic inorg an ic rcquir c-

pllo ru~ 11 itrog(• 11 r m· bon car bo n rnent 

DRTJ<'J' 1--iOI LS 
Li11cll ry ~i lt 10 ;1111 _ 2,58G l. SllO 21.2-'\5 8,000 

LOES 8 ROTT.S 
(i-l (; runcl y :- i It loam ______ ______ l.6J8 2.%0 il2 .G3!J G,00\J 
80 (' l i11 t on :- ilt loa 111 _____ ___ __ __ 2,5.J.4 f920 16,350 8,000 

115 <.nrn(l y :- il ty r lny lo;m1 __ ___ 3.030 2,280 21,843 
J:20 I ' l'mn a :-ilt loa rn __ _____ ______ J.6 14 3,480 35,970 5,000 

(i7 i\ f ;1 r ion ~ i I t Io u m ___ __ .. _______ ...:2:..:.:.3:_il__:l __._---c-__:J=--. !J__:2_0__._~2=-4_.5_2_5 --'-----'--~~ ,_0(_10_ 
'l 'E l:ll{A( :J,; SOU.1-i 

88 
19-1 
97 
81 
40 
43 
42 

101 

48 
,J9 
70 
2fi 
J8 
:, I 
71 
28 

105 
rn --

Hrclll cr lom11 _____ _______ __ _ l.010 2.J GO 22,890 4,000 
Hcrt rn m l ~ilt lo,1111-___ ____ __ 2.-l(i:3 :Z:G40 2.5.:}12 t~~~ 

I 
Brc 11ter ~ilt lon rn ___ __ __ __ __ l.4:34 lsoo il7.G05 
P Ja in f iclt1 ,;a nd ____ ___ ___ ___ 9{i9 2,JO 7,357 2,000 
P lni u-fielcl f ine f! andy Jon m__ J.212 -40 11,4-'iO 4,000 
Jack~o n >' ilt loa rn ____ ___ ____ H.Ofi!J 2.7GO 1 ,802- 8

6
,,
0
0
0
00
0 B ucknf'l' :-andy Ion m__ __ ____ 2.131) 3.4f0 47,'115 

1 
Bremer s ilt (•ln y loam ______ 1.890 3.720 4!l ,050 §;~~~ 
Calhou n Rilt lomn ____ ____ ___ 2.544 1,560 14,715 

0 D an upo rt ~il t ~• elny lonm __ l .'J 14 ,1
7 

cc=4c-.-:--!J 2ccc;Oc;c::-':--:-;-:-a44,,;,...,96,,2--.'. ___ __, _ _ 8_,0_ 0_ 
8 \VA MP A ~ DBO'tv l'O lULANn SOU .S . . 

W a bnsh ,:il ty cla y loam _____ 1.41,1 

I 
:1,360 45,780 ------ 1,000 

Wabash loam --------------- 2.220 5.280 56,407 -- - --- 6,000 
Gene,cre Yrry fine ,.:,rnd y .l onin :2.18 L 3.360 28,612 --- - -- 500 
" ·aJ.rn,ch ,.: i.l t Joarn ___ _________ 3,75fi 7.GSO 101.370 - - ---- 1,000 

Cass Jon 111 -- -- --------------1 um 

I 

1.5GO 28,707 -- - - - - 5,000 
C11 ss ~iH y_ l'h1 y _lonm __ __ ___ _ :'l .fi75 2.880 45.780 - - ---- 1,000 
Genesee ,.: Ii t 10<1 m ___ ____ ____ 2.745 2. ,100 40.050 ---- - - 500 
Sn rpy Yer~' f i II (' :-, 111d y l on 111 _ 1.77G 1.0EO 19,G20 - --- - - 1.000 
Ray ,c i It loa 11 1- _______ ____ ___ 2.4G1 

I 
G.%0 78.480 --- - -- 1,000 

(;a;,s ~n 11 (1 y lon 111 __ -- -- -- l .980 !l('i) 1 G.350 -- ---- 2,000 

' T hr supply of or ga nic mnHer ,111 d n1 tl'ogrn 1s 11 ot ove l'l .\· ]ugh rn so me o[ 
th e soils but in many types it. is appal'enfly q ui te adequat e. Jn so me cM;es 
these is a defi nite 11r ed for s11ppl,\·ing som e fr rtil iz i11 g mate ri al which con­
ta in s iii lrog('ll ,m c1 org-n 11i c 1m1Jtcr to h uil cl up t l1 c supply of these const itu en ts 
in the soil. l~urthcl'rn ore, i n or cl er t o main tain t he con trnt of: th rse plant 
foods in tl ic so il, any s~·sf cm oE rna nagemrn t sh o11l c1 i ncl ll(l r th e np_pli cation 
of fa r m m an ur e, L11 e t ur11 in g- under o f: all crop res id ues an c1 t h e use of legum ­
in ous cl'ops as grren nrnnm·rs. Th ese nre t h e common nncl most profitab!c 
me fhocl s of k eeping 11 p i h e organic rnalter a ncl 11i trogr n con trn_t o~ the so il. 

Jn all t h e types t here is a defi cien cy in lime a nd the t ests rn cltcatc t hat 
the soi.ls nrc strongly acid in reaction. lVI n ch cv icl ence h as been secur ed of 
th e Yn ln c of npplyin~ lime to acid soils n11d emphasis shoul d ? e gi~ren h er_e ~o 
th e •ig11ificancc of t esting th e soils in the co unty and npply mg l ime ns _it JS 

n eeded if t h e Lest growth of farm cr ops an d particularly of legumes 1s to 

be secured. 
GREENHOUSE EXPERIMENTS 

On e greenh ouse exp eriment was carried ou t on the Clinton silt loam from 
D es Moines County to d etermin e t h e fertilizer n eeds and l earn t h e valu e of 
the application of certain fertili7:ing materials. ' rh c ex periments which _wer e 
car ried ou t on the Gr undy silt loam fr om Louisa County and on t he Clrn ton 
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·, \ I I 

I ~ \ !, / ~ 

Fig. 4. Greenhouse Expel'im ent on Clinto n Sil t Loam , D es ]\'[oin es Coun t y . 

silt loarn , t he Gnmdy silty clay lonm ancl t he 1\Iariou sil t loam from H em y 
Co un tr y a1·e also in clud ed . 'l'Jicsc ~oils arc 1.lte same ty pes ns those occurr in g 
in D es Moines County aud the r esults may, th erefore, b e con sidered to indi­
cate quite definitely the effects from the same f ertiliz er trea lments on the 
parti cular soils in Des Moines County . 

The same fertili zers were tested. in all the experiments and i ncluded 
manure, lime, rock phospl1ate, a cid. ph osphate, and a complet e commer cial 
fer t ilizer. 'l'hese materials " ·ere added. in the amounts in whi ch they a r e 
applied in th e field and hence the res ults may be considered to indicate the 
fertilizer effects which may b e secured on t he farm. 

l\fanurc was added at the rate of tons p er a (; r e, lime was applied in 
s uffi cient amoun t s to neutralize the acidity of the soil and supply 2 tons 
additional. Ro ck phosphate was added at the rate of 2,000 p ounds p er acre, 
acid phosphate at the rate of 200 pounds p e l' acr e, and a standard 2-8-2 com­
plete commercial fertiliz er at the rate of 300 pounds per acre. Wheat and 
clover wrl'e grown , the cloYer being seeded about on e m onth n Eter the wheat 
was up. In some of the tests only the wheat yields are given, the cl over 
y ields n ot being secured, and in other cases only the clover yirlds are given . 

R ESULTS ON CLINTON SILT LOAM 

'l' h e results secured in th e experiment on the Clinton silt loam from D es 
Moines County are given in table VII. 'l'he figures are the averages of t h e 
wheat grain harvested from the duplicate pots. The application of manure 
brought about a distinct incr ease in the yield of whea t. Lime in addition to 
manure gave a further incrense in the wheat crop . The rock phosphate, 
acid phosphate and complete commercial f ertili zer in addition to the manure 
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'fABLE v rr. GREEN HO USE EXPEJUM.ENT, CLl NTON SILT LOAM 
DES MOINES COUK TY 

W eight of 
wheat 

Pot 
:'.'i o. ' l' rca tmen t 

gra in 
in gram;;: 

( 'he<: k --------- - -- - -- - ------------ -- -- - ----------------------------- --- 6~ 
2 "\f<t !llli"l' ------------ - ---------- - -- -- --------- - . ----------- - - --- -- - - - - - - 8.4 
:l Mam ll"I •+ I i rn c ____ _____ ________ ____ _________ __________ __ ___ _____ _ ----- 9.9 
-1 lH,rnm·t· +1 i 111 e+ rovk pl10 ., pl1<1 l1• _ --------- -- ------------------ - -- ----- 12.1 
5 J\f nm1 rL' -j- Ii me+ ,I(· id pl Io,, p I 1:1 l1· ____ ____________ __ _____ - - -- -- - - - - - - - -- 10.8 
G ,\[n 1111re+ I i 111e + t·o111p ll't1• 1·01111n r•rl' ia I 1 nti I iz1•r __ ____ __ ____ - -_-_-_-_--_-_··_-_- ___ 1_0_.5_ 

nml Jirn c all in c r ,'a sed tlw ~-iv ld s , t l1 e ro<·k phosphat e g ivin g tlH' largest in­
<: l' easc. '11 h e ac·id phospha1e ,1 11 <.l cornpll't c fe rtili zer showed a lm ost identi cal 

e ff rcts. 
'l1 l1 e rnlul' of th e nsc of manure on ilt is soil is ver~- clearl y indi cated by 

th (• data . Lim e is n·ry 11 r<:l'ssa r.1· for th e h est g rowth of crops, it s effect 

lll'i 11 g rn ost d <·filiikl.1· s ho1n1 011 tlit• lt·gn111 c <:rops i11 (li e rot-ntion. 

'!'li e 11 se o l' a ph osplrnt c frrti li zcr.is Yery de:; irabl e on th e type. ·wh ether 

0 1· not. roe k pl1 os pl1ate 0 1· ,1L· itl pltosplint·c· should lin e 111pl oyecl rnust b e de ­

l 1• 1·111i1 1t·d lly s p t• vi ;-il h· s ts 011 i11di1·id1rnl soils . ' l' h t· t·n 111pl de e01m11 c• re ial fert i­

li z<·1· tlitl 11 0[ g i1·e ,111.1· gT<·ate 1· l'fftTts 111,111 the• n1· ill ph osp li nte an d lw1we it 

(•,1111101 IH' r t'(•o 111111t·1 HIL'tl l'nr g-t·11 rn1I ust'. 

RESULTS ON THE GRUN DY S lLT LOAM FROM. LOU ISA COUNTY 

' l'l1c• (l ,1t,1 Sl'<: lll' l'c l f r om t h e ex pc·rinw11t· 0 11 t l1 e Un1ml y i, il t Joam from Louisa 

( '01 111! .1 · ,ire sl1 011· 11 i 11 table V IIL. H r r e thr appliention of manure hrought 

nhouL a large .i11erense in tli <· .,· il'ld of \\'l1v11 t and sh o11·<·Ll a ddin.itr /l'ili ll in t he 

t· ns<· o[ c lo\'C I' . '1'11 0 apJ) lic: ntion of lim e di<.l no t show an y l arge va lue in th is 

l'SJ>e l' in1e 11 t. ,illlio t he ., ·ield 0 11 the rna11ul't' a 11t1 lim e pots wa,-; not see u rr<1 

i i! tlll' eusc of c lo\'l'J' w h e l' e [ Ii (' large,-;t l'ffl'ets of' t li e l i111 c would lJ e expec ted. 

'l' lw pli os pli ates gal" e i11c·1 ·ei1se d l'I'OJJ : · ir ids in the ease of th e e lo1·t•r hut 

Fig. r. . ('l 01·er on ('Jinton S ilt Lonm. Des Moin es County. 

DES iVLO I N J..;s COUNTY :-;0 11,s 

Fig. 6. Gree nhouse Experim e n t on Grund y Silt L oam , Lou isa Coun ty. 

~ho11"cd little effect 0 11 the 11·h eaL. 'l'lir eo111p lete rn rn11H•ni,1I frrti Ji zc r g111·e 

a lnrgc in cr ense in t h e wh eat yi eld and a sl.i g hUy L11'ge r i11 c l' easc oE <·lo 1·cr 
than cl.id the phosphates. 

'l1 h c results indi cate thnt nrn1 1u r c is a pa1·ti e ul ,1rl:· Ya hrnbl c fcl"l i liz ing 

matcrinl. for the Grund.,· silt l oam m1 c1 profitahlc rrt nn1 s 1m1~- a l.\l·a ,rs b e ex­

p ec ted from its u se. "\Vhcn 1h c s oi l is ac id t h e appli cntion of lim e is Y CL'.'" 

rl esirable. "\Vhile t l1is pnrticulm· test clid 11 0L sl1o w a n :· h1rgc cffe cL of 1l1 r 

lime, no great influence would h e exp cctc<l o n \\·h eat, ,is th e greatest in­

fluence of lime is nlways sho 1n1 o n tltr l rg- urn e r i:op. 'l'h c l'c a r c im1icaLion s 

that phosphorus fertilizers c itl1er ro ek ph osph at e or ae id phosphate ma ,\· 

pro Ye of value on this type. T.11 c co mp l e t c co mm r r cia l frrtili;1,er sh o\\·rcl 11 p 

particularly w ell in this test . It is donbtfol , l10weYCr, if i n general snf'fi e icn t lr 

greater r e turns woul(l h e secured from tlt c 11 ~c of a co mpl c l c fe 1:t ili zr r Ol'Cr 

those brought nbout by a 11hosph atc to w,1nant the u ~c of t h e lllOJ' C ex­

p en sive material. 

Pot 
No. 

1 
2 
3 
"I 
5 
fj 

TABLE VIII. GREENHO US E l~XPE RIM8NT, GRUNDY S I r: r LOAM 

LOUISA COUNTY 

Wei ght of 
wheat S\' l'ight of 

'rr r a tm r n t 
I grai n cl o1·er 

in grams in g rnm s 

t i~cg·~-~:~+ Jim r - ____ _____ ___ ______ - -- - -- - - - --- - - - --- -- - - -- -- _ I 
J\I a nurc+ l imc+ rof'k ph.o ;;:plrn te --------------------------­
Ma nnrc+ l i mr + a\' id pho~phatc ----------------- --------- -1 
J\1 n nnre+ l irnc+ r omplctc rommr l'('i nl f r r ti l iz,•r __________ _ 

9.00 
15.'i0 
15.00 
] 5.00 
15.75 
18.25 

77.11 
81.64 

i<(U H 
83.9 1 
88.'15 
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Fig. 7. Clover on Grundy Si lt Loa m, Louisa Co unty. 

RESULTS ON THE CLINTON SILT LOAM FROM HENRY COUNTY 

The r esults secured on the Clinton si lt loam from Henry Coun ty arc given 
in table IX, only the yields of clover being secured. 'fhe application of 
manure in creased the yield of clover on this soil, j ust as was noted in the 
experiment on the same type from Des Moines County. 'fhe application oe 
lime alon g with the manure brought about a large increase in t he yield. 
'l'h c rock phosplrntc had no beneficinl effect but t he acid phosphate gave a 
distinct incr ease. The complete fer t ili zer sh owed no incrc,1se. 

These results serve to confirm the data given above in indicati ng that the 
Clii~ton silt loam will respond in a profitable way to t h e application of 
mannr e. to the use of lime to r emedy acidity, and to t he appli cation of a 
phosphate fertilizer. It should be noted that in t hi s te t on clov er, the acid 
phosphate showed up particularl y well whil e th e rock phosphate had no 
effect. In the earlier experiment on wheat, t he rock phosphate had gr eater 
effect than the acid phosphate. 'l'hesc results would, ther efor e, serve to con­
firm the previous conclusion that tests of both rock phosphate and acid phos­
phate are desirable on this typ e. Apparently a complete commercial fertilizer 
would not be necessary nor as desirable for use on this soil as a ph osphate. 

RESULTS ON THE GRUNDY SILTY CLAY LOAM FROM HENRY COUNTY 

Th e r esults seem ed on the Grundy sill y clay loam from H enry County 

TABLE IX. GREENHOUSE EXPERIMENT, CLINTON SILT LOAM 
HENRY COUNTY 

Po t \ 
No. 

- -----
'J'rca trncnt 

- --------
1 I Ch eek ___ ____ __ ___________ ___ ------ __ --- -___ ----- ------------- ------ __ 
2 J\1an urc ___ ----------------------------- ----------- -------- ------------
3 Ma nurc+ l irnc ___ ------------- --- ------ ---- ------------- ------ --------
4 Manurc+ limc+ rock phosplui tc -- ---- ----------- ---------------------
5 Manurc+ lirnc+ acid pho~phate --~--- -~ ---.-~----- --- - -- ------- -- -----
6 J\1annrc+ l irne+ complctc co mrncreia l 1 crtJl 1zer_ ____ ____ ________ ____ _ 

Weight of 
clover 

in grams 

35.0 
40.0 
56,0 
49.0 
63.0 
56.0 
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TABLE , . GREEN HO USE EXPERIMENT, GRlJNDY SILTY CLAY LOAM, HENRY 
COUNTY 

Pot 
:No. 'L'rca trn eu t 

1 Check ____ ___ ___ -------- ---------- ----- ------- --- --- -- ---------------2 Ma nurc ____ ___ ___ _ __ ___ _ _ ___ ______ ___ ____ ___ ____ ___ ______________ ___ _ 
;~ i\Jn 11 lll'C + Ji 11 !C ____ ___ _ _ __ __ _ __ ____ _ _ _ ___ __ _ __ __ ____ _ _ _____ ____ _ __ ___ _ _ 

4 J\f:i nurc+ l i me+ rock pho~plin t; , ___ __ ______ _______ __ _____ _______ ____ _ 

5 lU:i 11 urc + l i rnr+ :i r id pho~plrn to ---- --- ---- ---- ----- -- ---------- -- -- --
fi l\Innurr+ l imc+ rom plctr rommercial J'c rtili 7c1· ___ __________ __ __ _ 

, Weight of 
clover 

in grams 

40.0 
53 .0 
66.5 
66.5 
80.0 
79.0 

arc giY en j17 table X, on l_v th e y jc]ds of clover bein g secured. H er e t l1 e 
applica 1i on nf manure sholl" ccl a YE'JT l:ngc effect on the clover cr op. The 
nsc nf l im e witlt manure brough t abou t a fur ther incr ease in the cr op yiol cl 
Th e roek ph osph ate had littl e influ en ce but the acid ph os rha tc and th e com­
pl r t c cornm cr ci;i l fe rtili zer g-ay e Yery defini te incr eases. 

Apparently t l1i s soil will respond to the appli cation of manure, lime, anrl 
a phosphate fertili zer . 'iVhil e th e typ e is high in organ ic matter , black in 
color and apparentl y rich in fertility, the use of manure will often bring 
about lar ge crop in cr enses. 'l'hc type is n cid in r eact ion and the use of lim e 
is ver y desirable for clover growing or for other legumes. 'l'he addition of 
a phosphate fertilizer is strongly urged. 'fhese r esults indicate t he superiority 
of acid phosphate. F arm ers are nrged to test both materials on their 
own soils to determine which will be th e more profitable. 'l'he complete com­
mercial fertilizer did not give any lnrger effects than the acid phosphate and 
hen ce could n ot be r ecommended for general use. 

RESULTS ON THE MARION SILT LOAM FROM HENRY COUNTY 

The r esults secured on the Marion silt loam from H enry County are given 
in table XI. On this soil t h e application of manure gave a definit e increase 
in the yield of wheat and more than doubled the y ield of cloYer. 'l'he appli­
cation of lime sh owed an increase on the wheat crop but had no effect on th e 
clover. Ordinarily t he use of lim e on this soil will increase the growth 
of legumes. The application of rock phosphate showed no effect on the 
wheat but gave a very large increase in the clover. The acid phosphate had 
no effect on the whent but the clover yield was increased to a very large 
extent, much gr eat er than from the use of the rock phosphate. 'l' he com­
plete commercial fertilizer gave a slight increase in the wheat yield and an 

TABLE XI. GREENHOUSE EXPERIMENT, MARION SILT LOAM, HENRY COUNTY 

Weight of 

Pot 
No. Treatment 

1 Chcrk --- ------ -- ----- -- ------------------ ------------ -----2 J\1an urc ____ __ __ ______ ___ ___ ___ __ ___ __ ______ _____ ______ ___ _ 
3 Manure+ l imc ------------------- -- ------ -----------------
4 Manure+li me+ rork phosphate - ----- ---------------------
5 JWanure+ l irnc+ acid phosphate ---------------------------
6 Manurc+ limc+completc commercial fe rtili zer __ ______ __ _ 

wheat Weight of 
grain clover 

in grams in grams 

8.50 
10.20 
11.85 
11.45 
11.10 
12.22 

8.0 
17.0 
12.0 
25.0 
39.0 
36.0 
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increase in cloYer 11·hi ch " ·as onl y sli ghtly small c l' than th e incr ease brou gl1t 

about by the acid phosphate. 
On this soil type i t is :=ippat·e.11t that tlt e use o[ manm:c is v er y d esirabl e. 

Th e soil is li ght in color :rnd low in ol'ganic rnath:r n11d a lib cnil appli ca ti on 
of manure is very n ecessary for irnpro,·in g th e fr rt·ili ty conditions of the so il. 
If manure is not avn ilabl c, leguminous crops ns green manures sho\llcl 
b e u secl , as it, is irnport:=in t. 1o huil cl lip th e orga ni c rnattel' content of: 
th e soil. 'l'h c L,,·p c is ac icl in r eac tion aml appli cat-ions of lime will hl'in g aho 11 t 
considerable crop incl'cascs. In thi s test th e wl1 cat wa s in cr casrd and 1 lt.e 
clovrr was n ot. Ordinarily the r ever se rffrct " ·oulcl h e cv icl cncc d in the firlcl. 
Legnmes genrra lly shmr a large in crer1sc whi le th e g-n1 in crops fr c· q11 ent-l y 
show no effect from t h e lim e. Th e use of a phosphate f ert·iliz er is Yel'_,· d e­
sirable on this type. Thi s test indicates a s uperiority fol' acid phosplrn tr , 
especiall y on cloYcr, bnt th e rock pl1osphat c al .·o bro11 g ht abo nt a large in ­
cr ease in clover. App,-ll' entl y tl1 e nse of' one or th e othrl' of: thesr phosph11t rs 
may be rxprct ecl 10 g iv e proJ-ib1bl c Cl'OJl i ncrrase:-; . Th e complet e eommercinl 
fertiliz er clicl 11ot sl1 ow as lal'gr an effect as th e acirl ph osphate in th e case 
of the cl o\·r r and th e d ifferrncc was no t g l'eat in the c.:i sc of the \\·heat. 

FIELD EXPERIMENTS 

A fi eld ex periment has b een started in D es Moines Go u11t.v but r esults hav e 
no t b een secured over a lon g enough p eriod of years for the cl ata to br of 
value at the present time. Tests arc under way, howeYcr , in ot:h rr countirs 
adj acent to D es Moin es Count)·, on so il t,\·pes which occur rxtensiv cl.'· in this 
count\'. Th e r esults secured on some of th ese fi elds will be presented her e as 
~hey ~how quite clea rl y the effects of: fc rtili,,; er s which may be expcctrd on the 
same soil types in th is county. Experim ents arc included Oil the Grund.v s ilt 
loam, on the Mount Pl easant fi eld in H enry County, on the Grund.,· s ilt loam 
on the Ag·en cy field in "\Vapell o County, on the Grundy silt loam and on th e 
Marion silt loa m on th e "\Vest Point fi elds in L ee Count)·, on the Clinton s ilt 
lo :=i m on the Princeton field in Scott Co unty, and on th e Grnndy sil ty clay loam 

on th e lVIt. Union fi eld in H em·.,· Coun ty. 
'l'he fi eld experiments hav e been c:=i nied out in the nt tcmpt t o d etermine 

the value of various soil tre:=it ments a nd they are laid out on Janel w hi rh is 
r eprcsenta tiY c of th e individual soil tn1e. Th e fields include 13 plots, each 
of which is l :"iG' 7" b~, 28; or one-t enth of :=in :=icre in size. Thry arc per ma­
n ently lo c.:itccl by the installation of corn er stak es and precau t ions arc taken 
to apply th e fertilizer properl y and to harvest the crops so that the r esults 

will be accura t e. 
'l' he series of plots includ e tests under the liv es tock sys t em of fa rmin g and 

under the grain system. In the former , manure is applied whil e in the_ latter , 
crop residues are employed. 'l'he other ferti li zing materials tested_ rnc·.lud_e 
limestone rock phosphate, acid phosphate and a complete commercial ferti­
li zer. 1\1:~nurc is applied at th e rate of eight tons p er acre once in a four­
year rotation. 'l' hc crop r esidues 1rc:=itmcnt con sists in p lowing ~mdcr the 
corn stalks which have b een cut with a disc or stalk cutter and plowmg under 
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:=it least th e second crop of cloYcr. Sometim es th e first crop of clover is cut 
.:ind allowed to remai11 on t l1 c hrncl to b e plowed under with the second. Lime 
is applied in sufficient am ounts to n eutraliz e the acidity of the soil and s upply 
two tons additional. Rock phosphate is added at the rate of 2,000 p ounds 
per acre once in a four-)·c;:ir ro tation . Since 1923 the ro ck phosphate has 
been applied at the r ate of 1,000 pound s once in four years. Acid 
phosphate is ernployrd at t he rate of 150 pounds per acre annuall.'·· Until 
J 923 the old sta ndard 2-8-2 complete commercial fertilizer was employed, 
being· appli ed at th e rate of 300 pouncls per acre annually. 1.\ t the present 
time the n ew sta r;cl ard '.l-1 2-2 is b eing used, application b ein g m;idc at the 
rate of 20~ pound s p er acre annuall y, thus appl,'·in g the same amount of 
ph osphorns as that contain ed in th e 1 :50 1101m cl s of ac id phospha t e. 

THE MOUNT P LEA<SA NT FIELD 

The r esults secured on th e Gnrn(l ,r s ilt loa m on t lt c l\ft. Pleasan t fi eld , 
seri es JOO, ar e given in tnb lc XII. 'l'he application of nurn1n·c ha s prove11 
valuable on this so il as i)l(li ca tcd lJ~, th e in c l'eased crop yields secured. 'l'he 
ben efi cial effect s of the 1m1m11·e are shown 11p part icularl)' on 1"lie corn in 
1920 and on th e oats ill 192G. Small in cr eases were src urcc1 011 t l1 cse c rops 
in other seaf:on s. 'l'h c appli eati011 of lim e .:i long with the manure bl'ought 
about crop incr easc-s 11·hi clt were ,·e ry cons icl erahlc in so me ,rea l's . '.L'h c corn 
in 1917 sh owed a hrge increase c]uc t o th e use of lim e, and t·h e sarn c crop 
in J 920 was ver y rnateriu ll y in cr rased . 'l'h c oats i n 1922 showed a very 
la1·gc effect from tl1 e lim e. S mall er :i11 cr rases " ·ei·c secu red in practi eall.v all 
years from the u se of lime on this soil. 

'l'he appli cation 01' 1·ock phosphate gave tl cfinit e incl'enses in CL'ops. 'l'here 
WC l'C large incr eases 011 th e r loYer in lCJJCJ , on t he com i n ] 92,:i. Hll<l on the oats 
in 1CJ2G. Acid phosphate lik ew ise sll0\l' ec1 co nsiderable influen ce on crop ~·ields 
in all sraso11 s a11cl in all hut 011 e case bro11gl1t abou t b etter 'l' C'S lllts on crop 
g l'owth tk111 did tlte rol'k phosphate. 'J'he g 1·r,1t er e ffect was pa J'ticul arl y ev i­
d en ced on t h e cl 0Yr1· in l!ll!J , 0 11 th e corn in 10:!..J- , aml on th e oats in l!l2G. 111 
~orne of th e oth er scnsons, th e diffrrr11 ec•s wcl'e 11ot s trikingl)· great bnt they 
wc•re s uff iciently clPfi11ite io show the distin ct s up r l'i o,·it.v of. the acid phosphate. 
'.l'h c compl ete comm er cial fertilizer sh o\,·ed effec ts which we1·c· Yery s imilar 
to those brought abou t by th e acid phosphate. In so me cases th e in cr eases 
were somewhat larger whil e in other seaso ns t h e effe cts wer e less ev ident 
than those from the acid phosphate. On th e ayer-age, it would seem that 
qnitc as large values may be secnrcd from t he u se of. the acid phosphate. 

The crop r esidu e,; sh owccl little r ffect on the yields of th r va ri ous crops . 
In a few instan ces small gains w er e noted. Th e appli cation of lim e along 
with the cr op r rsiclu es brough t about incr eases in cr op y ields which in some 
cases wer e very distinct. 'l'his was t rue in t·h c case of the oats i11 19] 8 and 
t l1 c corn in 1!)20. In some of the oth er sea.so ns the eff ects were shown but not 
so d efinit ely. 'l'h e rock · phosphate and th e a rid ph osphate brough t about 
cr op increases in practically all cases. In general t he acid phosphate seemed 
to be somewhat more effective than the rock phosphate. 'L'he differ ences 
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11·rre not li1rg-r in so 1u c seasons, but in one or two cases as with the clover 
in 1919, c1nd the oats in 1()26, the ncid phosphate rroved Ycry much sup erior 
to the rock phosphate. In one or two cases t he ro ck phosphate had more 
effect than the acid phosphate. The complete commer cial ferti lizer m gen­
eral showed c1hont the same effect as the acid phosphate, in some seasons 
showing a small er effect and in other cases a greater effect. 

In general it would seem from the results on this field that the Grundy 
silt loam wi ll respond r eadily to applications of mannrc, lime, and a phos­
phate ferti lizer. Acid phosphate rather than rock phosphate seems to be 
preferable for use with manure and lime. However, definit e conelusions as 
1o the rrltltivc Yalue of the two materials cannot be drawn. 

'l'hc results secured on the Grundy silt loam on the Mt. Pleasant field , 
Series 200, in H enry County, arc given in table XIII. H ere again the beneficial 
effects of manure arc evidenced by incr rased crop yields secured in every 
season . In some cases very large incr eases were noted as on the oats in 1921, 
and on the clover in 1926. In all cases, h owever, the increases were defin ite. 
The application of lime along with manure increased the crop yields in prac­
tically all seasons. In some cases very lar ge increases were noted as on the 
corn in J 924 and on the clover in 1926. The corn in 1920 also showed a large 
increase . The use of rock phosphate with the manure and lime gave large 
increases in some seasons, showin g up particularly well on the oats in 1921, 
on the clover in J 922 and in 1926, and on the oats in 1925. In general, the 
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TABLE xm. F IELD EXPERIMENT, GRUNDY SILT LOA ,r, HENRY COUNTY, 
MT. PLEA ANT FIELD, SER IES 200 

Treatment 

Check _____ __ _______ ______ __ __ _ _ 
Manure __ _____________ ____ _____ _ 
Manure+ lirnc ___ _____ __ __ ___ __ _ 
lVIanure+Iirne+ rock phosphate_ 
l\Ianurc+ lim e+ aeid pho5phate_ 
l\Ianurc+ lime+ complete com-

mercial ferti lizer ___ ___ __ __ _ _ 
Check _____ _____ ______ _____ ____ _ 
Crop residues - - - -- -- - -- --------
Crop residues+ lime ____ ______ _ 
Crop residucs+ Iirne+rock phos-

phate __ ______ __ ___ _________ __ _ 
Crop rcsidues+ lime+ acid phos­

phate - --- - - ------------------­
Crop residucs+lime+completc 

commercial fertilizer _______ _ 
C'heck ___ ___ ______ _____________ _ 

::i 
..c 
::: 
;;;~ 
0 

;., 
cr, "-' 
,-; 0. 
cr, ...... 

.35 7 
66.3 
74.1 
78.6 
75.3 

66.5 
50.6 
65.3 
71.0 

75.l 

81.l 
78.5 

65.8 

1. Three tons li me appli ed, oats lod ged in spots. 

48 1 I 
51.2 
69.8 
66.4 
77.2 

81.2 
64.0 
75.5 
76.3 

75.l 

85.1 
90.1 

6-1.1 

36 9 
46.9 
35.3 
42.6 
48.9 

46.-5 
33.7 
43.1 
40.0 

43.8 

43.5 
42.2 1 

31.1 

1 6 
1.9 
2.1 
2.4 
2.4 

2.7 
2.1 
2.3 
2.6 

2.5 

2.5 
2.6 

1.7 

::i 
..c 
::: 
;;;~ 
o,_, 
~~ 
cr, ...... 

613 I 

77.3 
85.0 
811.5 
77.6 

80.0 
58.3 
64.6 
73.3 

69.0 

68.0 
74.3 

60.3 

48.3 
58.0 
72.7 
70.4 
73.3 

65.7 
44.3 
35.3 
34.7 

38.0 

40.7 
41.3 

39.3 

::i 
..c 

50 9 
55.0 
50.9 
65.9 
64.8 

60.4 
47.l 
47.6 
56.1 

52.5 

63.2 
60.4 

43.8 

2. Two crops on a ll but crop res idue plots. 
3. ;?\n_\~ 7 to 13 were p a r t ly burnecl off in April. Check plots badly infested with weeds. 

en 
Q 
0 

-+-J -

0.10 
0.60 
1.05 
1.·n 
1.43 

1.15 
0.52 
0.52 
0.76 

o. 6 

0.96 
0.99 

0.39 
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cffcets wer e Jess evident a nd in some season s were not shown at all on the 
corn. 'l'hc acid phosphate had a. grea ter effect than the rock phosphat e in 
some seasons, showing bettrr r esults on t h e corn in J 020, on the oa t·s in lD:zJ , 
and on the c lover in 1926. In other seasons the results brought about \\'ere 
sli gh t ly less or th e same as those obtained when th e rock phosphate was usec1. 
Th e compl et e commercial fert ilizer had larger effects than the acid phosphate 
in one or two cases, notably on the corn in 1920 and on th e clover in 1922. In 
most of the other seasons, however, t h e b eneficial effects were less cvicle11 t 

than those brought about by the acid phosphate. 
The u se of cr op residues showed an effect on some of the crops grown but 

th e inflnen ce wa s not great. Th e u se of lim e \\·ith the crop residu es showerl 
benefi cial effe ct s on most of: the cr ops. Th e cloYer in 1922 and J 026 was 
increased very definitely. Th e corn was increased in 1923, and the oats in 
J 025. In the other seasons, the effects of the lime ·wer e s mall a ncl not d efinite. 
Th e u se of rock phosphate proYecl Yaluablc on practi callr all of: the crops 
grown. Jn some cases the in cr eases w er e n ot large and in on e or t wo in­
stan ces no inn·ea ses at all wrrc notecl. 'l' he acid pho:;phat e show ed larger 
efforts than the rock phosplrnt c in praeti call y all sensons. '1.'he influence wa s 
rnueh greater on th e corn iH ]()20, on thr oats in 192G, and on the elo,·cr in 
]926. Jn the oth er seasons, 1hc r es ult s w er e about th e sa.me or sli ghtl y l ess 
than those hronght about hr th e rock pl1nsphatc. 'l'h c complete co mmerc.ial 
f ertilizrr brought about hrH r r results t han tl1c a cicl pho,:;phatc in 011 0 or t\\'O 

cases, but in genera l th e cl iff c1·encrs were small a.11d there was n o cviclcm:r 
of a supcriorit,,· of the cornm crc ial :frrti liz<'l' over th r aeid phosplrnt·c. 

Tt is appare nt tha t the con clu sion s clra,,·n from tli e data sec ur rd in sc ril' s 
JOO, on the lVft. Pl easant fi eld , arc born e out h.'· these r esults. 'l'he henrfi cial 
effec ts of rnannrc are vcr .,· d efinitely shown. The Yalnr of' lim e is cl cmon stratecl 
by the increases in crop :vicld s sccurc<l when it wa s used with nrnrn1rc or with 
cr op residues. J\ppli catioll s o-f' phosphate frrti lizers nrc clearly sh own to b e 
yalu a.ble, in some cases acid phosphat e proving more <lcsirablc whrn usr cl 
" ·ith lime ~tnd nrnnurr and also when appli ed wit-11 th e crop r es idues a1Hl 
lim e. In some instances rock phosphat e seemed to he quite as b cn cfirial as 
the acicl pl1osph,1fr. The n se of a comp lete commercial fertiliz er dit'l 11ot seem 

to be an.r more effe ctiv e t han th e u se of ac id phosphate. 

THE AGENCY FIELD 

'.!'he data. see 1u·t,il from th e fi eld ex perim en t on tl1c Grundy s il t loam 011 

th e Agency :fi clcl in ·wap ello County nre given in table XIV. The beneficial 
effect of rnai1m·c on this soil is ev iden ced by the incr cilscs in crops ,,·hich 
w ere noted in practically all seasons . Th e b est r es ult:; w ere obtained on the 
oats in 1919, on the h ay in 1921 and J!J22, a nd on th e oats in 10~0. Th e U!. C 

of lime with manure brought a bout crop increases in practicall y all seasons. 
The benefi cial eff ects of tl1c lim e were cYidcnced particularly on the hay 
crops but large in creasrs 1Ye1·e also noted on the eorn and oats. Rock ph os­
phate with manure and lim e incr eased the crop y ields in every season. Th e 
hay crops wer e particularly benefited by the rock phosphate and co nsiclera ble 

,, 

I 
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TABLE XIV. FIELD EXPERIMENT, GRUNDY SILT LOAM, WAPELLO COU NTY, 
AGENCY FIELD 
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0, 0, 0, 0, - ,....; 
0, 0, 0, C, 0, ,...., - ,...., 

~ 
,...., ,....; ,....; 

1 Cheek (j:1 .. -, I +UJ 22.7 1.9:2 2.00 72.7 4G.4 GG.:2 :2 1.7 
2 Munure (i.[.0 G:2.2 31.5 2.U9 :2.:2U 71.8 51.9 70.8 19.0 
:-; Ma 1111re+ lime (i(i ,8 58.J 3G.7 2.20 2.25 , 79.2 52 .:2 73.8 21.8 
4 Manure+ lirne+ rock phos-

plrn te GS.8 G3.G 38.7 2.5:2 2.30 8G.8 54.0 80.6 35.3 
5 .l\-lam1 re+limc+ at:id pl1os-

J.)hate 70,0 GG.G 40.0. 2.39 2.80 85.4 60.2 77.!J 38.9 
6 Ma11ure+lime+complete 

corn 1 nerci al ferti l izcr_ __ 66.0 G5.6 3-l.7 2.52 2.50 83.0 ii5.4 77.3 30.7 
7 Check 59.3 54.5 l.82 2.30 69.7 43.3 67.8 H7 
8 Crop resi-clues 

------
58.5 ,rn.o 31.4 1.81 2.20 66.3 43.7 6G.4 18.7 

9 Crop residues+ ] irnc ____ __ 61.3 59.5 43.8 2.02 2.40 71.3 50.7 72.1 
10 Crop res idues+limc+ rock 

18.G 

phosphate ____ ____ ___ ___ Gl.8 Gl.2 36.-1 2.33 2.G5 73.1 54.9 75.9 2G.O 
11 Grop res idues+lin1c+ acid 

phosphate ___ _____ __ ___ _ G3.5 61.2 3G.3 2.19 2.75 80.7 55.5 74.G 
12 Crop residues+] imc+corn► 

-- ----

plcte commcreia l ferti · 
lizer ------------ -------- G2.5 63.G 35.G 2.17 2.65 70.4 5.J.4 78.4 

13 Check -- ----
-- -- - ------ - - - 52.5 52.0 22,8 1.56 2.40 G3.9 42.7 58,5 -- - - --

1. 9,o rn . dnn~age<l sligli t.!y Uy h::il in .Jul y an<l {Lry wealh er i11 August.. 
2. S~ mple ~o . ? lost Ill tn11rn1t; wheat, down badly. Li,rht dress in•,. 

!~ 1st:1ke 111 .w 1nt~r of 1920. Lime appli ed in November~ e 

~L l as turell af ter first c rop. 

of 11uu1urc to al l !Jl ots by 

4. P astured after fir st crop. 
5 . \ Vet weatht.: r p r L·Yt:H I L• d seed ing of plots 11

1 
1 2, 1 3. 

increa_ses w ere secured on th e wheat in 1926, on the oats in 1919, and on the 
corn n: 1923 .. A cid phosphate brought bett er r es ults than the rock phos­
phate m practica_lly all seasons . . 'l'h cr e wer e no strikingly large differ e nces, 
however , exce1~t m th e case of the hay crop in 1922. In J921 the ro ck phos­
pha.t~ gave a slightly larger in cr ease in yield, and s imilarly in ]925 on the oats 
a~1d _m 1923 on the cor11, but in non e 0£ these cases was th e differen ce very 
s1gmficant. 'l'he complete commerc ial fert ilizer gen era ll y show ed somewhat 
smaller effects than the acid phosphate. Only on the ha y crop in 1921 was 
t here any greater iu cr ease from the commercial fe rtilizer. In some cases the 
rock phosphate gave larger in crrases than did the complete commercial 
fertilizer. 

rrh e crop residues showed li ttle effec t on th e yarious croi)s o-rown L_. 
cl · ·h . o . .1me, 

u_se wit the crop residues_ brougl1t ilUOUt in cr eased c rop yields in prac-
~ically every season. Only rn th e case of the wheat in 1926 was ther e no 
rncreas_e from the use o~ lime. In some seasons, and on some crops the 
b eneficial effects were qmte d efinite. This was particularly true of th e liay 
~rops i11 J ~21 and i11 ] 022. The appli cation of rock phosphate gave increas~s 
rn crop yield s in practicall )' even· Year Tn some insta11 ces th e · • " ., . . , c · , incr eases 
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wer e very d efi ni te, as 0 .11 tbe hay crops iu 1021 and J 023 and on th e wheat crop 
in 1926. 'l'he acid phosphat e showed lar ger effec ts than the r ock phosphate 
in several seasons. It had a small er effec t than the r ock, however , on the 
clover in 1921, on the oats in 1925, and pr actically the sam e effec t on t he 
oats in 1919, and on the wh eat in 1920. 'l'he complete commer cjal .fer t il izer 
gave ver y similar incr eases to those brough t ab ou t by the use of acid ph os­
phate. In 1923 the complete f ertilizer showed no effect on the corn. 

'l'he r esults secured on the Gr undy silt loam in this field confirm those ob­
tained on the same soil type on the Mt . Pleasant fi eld . 'l'hey indi cate i lte 
value of application of manur e to th e soil and the ben eficial eff ec t of applyi11 g 
lime when the soil is acid. Th e use of a phosphate fertilizer is cer tainly very 
desir able on this type, either with manure and lime under the livestock 
syst em of far ming or with crop r esidues and lime under the grain system. 

T HE WEST P OINT FIELD 

'l'he r esults secured on the Grundy silt loam on the West P oin t fi eld No . J , 
series l , in L ee County ar e given in table XV. Her e aga in the applicat ion 
of manur e br ought about considerable incr eases in cr op yields in most sca so11s. 
'l'h e most benefi cial effects of th e manure wer e evidenced on the corn in 1922, 

TABLE XV. F IE LD EXP ERI MENT , GRUNDY S ILT LOAM , L E l~ COU N'l'Y , W EST 
POINT F IELD N O. I, S E RIES 1 

,.., 
0 

Treatment 

[/1 
q 
0 ,.., 

F . 
0 ~ 

(.);..., 
OJ;> C) 

C'l p, 
0, 
,-< p:; 

·_~:.....L-:c~-:--1\-0i-=-~(-rc-,----------------------_-__ -_-__ -_+-~;:-;:!~;-;:i,'---;;!-;,i:"~.___,~,::~iis:~,'--ci~at:n~~ ~Ql'~icj,'---~~'if~:n~t.~~:~?i5;:---::ti~~:1~~ ~~:~ 
~ . ------------- ----- 58.0 43.5 2.89 72.5 98.11 61.3 1.08 61.7 47.J R Mam1rc+ l irnc __ __ ____ ___ _ 

4 Manure+ l irnc+ rock phos-
97

_
7

: 
pliate __ ____ __ _____ __ ___ 56.5 43 .5 3.06 63.5 62.9 I.OD 

5 Manurc+ lime+ acid pl1 os-
phate __ __ __ __ __ ____ __ __ 56.0 I 61.9 3.12 70.0 9-!.6 71.5 1.24 

6 Manure+ lirnc+ cornplctc 
commercial fert il izer___ 57.7 50.:'! 3.74 72.5 96.l 75.0 1.28 

7 Check _________________ ___ 54.8 37.4 1 2.38 67.5 83.3 GL.3 0.36 
s Crop residues __ ______ ____ 55.4 36.0 2.72 66.0 80.7 56.1 0.51 
g Crop res idues+ lirne ___ ___ 55.4 43.,5 3.14 70.1 88.2 64.5 0.88 

10 Crop rcs icl11 cs+ lirnc+ rock 
phosphate ________ __ ____ 58.0 43.5

1 

3.23 67.9 87.3 61.3 0.9'1 
11 Crop rcsiducs+ lirne+ acid 

phosphate ____ ______ ____ 60.5 46.2 2.63

1 

68.1 84.0 66.3 0.92 
12 Crop rcsiclucs+ lirne+ com-

61.5 , 

63.0 

64.2 
462 
48.2 
50.2 

55.7 

54.2 

pletc commercial fcrti- I 
lizer ____________ ____ ____ 56.0 43.5 I 3.57 I 62.3 87.8 59.5 0.91 55.0 

13 Check ___ _____ ___ ___ _ 58.0 47.6 2.38 54.4 77.2 39.1 0.30 I 47.0 

1 , Crops on a ll plots in j ur ecl by h ot wi nds. 
2 . Corn down badly du e to s torms in Septembei- . 
3. Two tons lime April 11. 
4 . Low v ickl s due to very dry season . 
5 . VVirm~'orms did considerable dama,ge, also wet w·eather damaged some corn . 

46.9 

37.6 

3-1.2 
2,1.6 
28,d 
27 .8 

3 l.D 

28.9 

24.5 
27.2 
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1925 and 192G. 'J' he other crops wer e also jflcr eased to a consider able ext ent, 
ju the main , by the use of the man ur e. Lime wi th man ur e br ought a bout 
appreciable increases in cr op yjelds in most cases. 'l'he larges t eff ect of t he 
lime, as would be expected, was evidenced on the clover and t imothy in 19:W 
and on the clover in 1924:. Considerab le incr eases w ere secur ed, howcyer , 
on some of the other cr ops in the rotation . The application of r ock phosphate 
did not show any lar ge effect on the cr ops gr own on this field . Only in 
the case of the clover and timothy in 1920 " ·as ther e auy considerable incr ease 
in the y ields. In sever al seasons no increases at all were no ted. 'l'h e acid 
phosphate wi th manure and lime brought about ver y noticeable crop in­
cr eases in several seasons. 'l'he oats in Hl l9, the clov er and t imothy in 1920, 
the oats in 1923, and the clover in 1924, wer e all incr eased ve ry appr eciab ly 
by the application of the acid ph osphate. In one or two cases the acid 
phosphate appar en tly cl icl not prove valuable from the standpoint of crop 
incr eases. 'l'he y ield in 1926 should not be consider ed significant as the crops 
in tha t season wer e mater ially injured . In general the acid phosphate in­
cr eased the cr op y ields to a marked ex tent. 'l'he complete commer cial 
fertilizer showed slightly gr eater effect th an the acid phosphate in sever al 
cases, par ticularly in 1920 on t he clover and t imothy . In many cases, how­
ever , it d id n ot bring· abou t as lar ge incr eil ,;cs in crops as did the acid ph os­
ph ate. 

The cr op r esidues bro ught abou t slight cr op incr ea cs in several cases but 
the effec ts wer e not large. Applications of lime with th e r esidues jncr eased 
the cr op yields to an appreciable extent in several seasons. 'l'h e effect on t he 
c-lover and timothy in 1920 and on the clover in 1924 ,vas particular ly no­
ticeable. Yields of corn and oats wer e considerably increased by the use of 
lime. 'l'he application of rock phosphate with th e crop r e ·idues and lim e 
incr eased the y ields in most seasons but the increases wer e not large in any 
case. 'l'h e acid phosphate with the crop r esidues and lime had slightly larger 
r ffects than t he rock phosphate, b ut in sever al cases d id not show any more 
beneficial effect than did the rock. 'l'he compl ete commer cjal f ertilizer gav e 
ab ou t the same r esults as the acid phosphate in most cases. In one or two 
cases ther e was a gr eat er effect as on t he clover and timothy in Hl20 ancl on 
t he corn in 1922 but in several other ca ·cs ther e was a less beneficial c ffect 
from the complet e fer ti lizer . 

'l'hese r esults bear out, in a very sLl'iking way, tb c r esults secured on the 
same soil type on the Mt . P leasant and Agency fields. Apparently the Grundy 
s il t loam will r espond very profitably to applications of manure, lime and a 
phosphate f er tilizer . Acid phosph a te in some cases seems to be pref er able 
but. r ock phospha te often is qu it e as good . 

THE WEST P OIN'l' FIELD NO. H 

'l'he r esults secured on the Marion silt loam on th e \Vest Point fi eld No . 
II, ser ies I in L ee County ar e given in table XVI. 'l'l1e application of manure 
to this soi l typ e brough t about ver y strikin g cr op incr eases in most seasons. 
I n 1922, the y ield of clov el' ancl ti mothy was more th an doubled. In several 
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'.l'ABLJ<J XV I. F IELD EXPE111MEN T , MARIO N S ILT LOAM, LEE COUNTY, WEST 
P OI NT FJ ti;LD NO. Jf , SERIES I 

0 
:,,. 
....., 
C 

p:; 

' l1 r1•.it-J111·11L 

l (. 'lll' t k _____ ___ ___________ _ 
2 L\l :iLllll"I ' ------------------
:1 J\ l.n llU n·+- 1 i Ill e -------------
tJ _.\laJlll re+ J i lll C + Tl)('I; pl1 0 ,-;-

]JIW te ------- ------------
3 J\J:1 11urc+ li11 1t•+ 111·id pli o:--

11lw t1· -----------------­
li M ;i uure+ l imc+ ro 1n11l etc 

('Oll llllel'Ci a l ferti li;:e r __ _ 
7 C'h ct·k ________________ ___ _ 
8 Crop r c,=: i<lt1 t'" __ _________ _ 
9 Crop r c,=: idncs+ li111t• ___ __ _ 

10 ( 'rop rcsiclll<'"-l- li11 1c-l- l'<H'k 
pho~plrntc _____________ _ 

11 ('rop r r ~iclLws+ l i111 1+ :11·id 
pl10;-:plrntc ____ ____ __ __ _ _ 

12 ('rop l'<'"idu r" + lirnPt ro m­
pldl' (·m1rnwrti, ll frrti -
l i:r,cr __ __ ___ _________ ___ _ 

1:1 ( 'l1t·1·k 

33.2 

J G. l 

J . 1'\111r to ns lirnt' ,'•Jo ,·t·111IH' r 1!) 17. 
.... \V t:> t f•qw ing rn adt• l'!'O I) putir. 

[// 

C 
0 ...., 

J.-1.5 
l.3!J 
1.87 

1.91 

2.85 
I .Id 
1,.-; (l 

1.33 

2.07 

2.(i, 

2.78 
I.G5 

-15.5 

-11.5 

4G.5 
3:).5 
27.0 
30.5 

32.0 

30.5 

27. 7 
2~.7 
2K .7 

3tiA 

4:2 .!) 

4G.G 
3:2. 5 
27.,1 
30.2 

33.0 

2-1.-l 

1.20 
2.7U 
:2 ,811 

3.0lJ 

J.(iO 

3.GO 
1.GO 
J.70 
l.!JO 

2.GO 

3.20 

2 90 
2.-10 

43A 
G2.li 
G:2.-J 

GS.5 

G!l.3 

G9.8 
49.G 
4G.9 
-18.0 

48.5 

5-1..9 

5GA 
51.7 

::i 
.0 

[/J 

c:I 
0 _.., 
;.., 
C) 

;... . 
,.S ~ 
0 ,_, 
)Q ,:.,, 
C--l A, 
0-: 

38.S 1.08 
GG.-J 1..·,7 
GG .S l.73 

GG.4 l .92 

7G.G 2.08 

SG.4 2.01 
,10.:1 1 02 
41.0 l.2G 
41.lJ I J5 

5-J.-I 1.-1 I 

5G.9 l.4.3 

5:rn 1.72 
35 2 I 1.20 

... ' l'hrel' tnn s lin1p :--i t' pi (•n1 lw r . P lol s ., :i 1t <l 11 lo w y iPlds d 11 r I n in .i 111·y 1o sn 111vl e8. 

.J. Sla tHl o f c lov er in ·<'~n br. 

C: 

~>t. 
C) ;.., 
CD"-> 
C'-1 0. 
C: 

37.3 
iiG.ll 
G0 .2 

53.1 

52.!) 

5tl. fi 
41.1 
3G.2 
3tl. 0 I 

25.r: 

cctses 1h P ~·iel cl s o f' oat s ,1·e 1·(1 ,il1n ost doul.i l ecl and in one or two in s tan ce. 

tlii s ,1·as t rne \\· it li tl ll' <·on i. 011 <1 11 th e crops t h n c w 11 s a Ycr.1· b en e fi c ial 

cffe c: t fr om t h e rn ,111un1
• Th e u se of lim e with rn a nul'C brought al.lout s1rn1ll 

lin t <1d i11i te inerea ses in tl1 e cr o ps i 11 prn c t ica ll,1· all sea son s. 'J'he a,pplie11tio n 

o f' l'Ol'.k pl1 osph at e w it Ii t l1 c rn a rn1l'e a]l(l liHw bl'Ollght 111.Jout increa ses in cr op 

y ii·l<b in prnrt ir all y 11 11 ca ses . Somrt irn cs v cYy com;icll' rabl e iucreasrs wc t~e 

s t• cu1·cd ;1 s in th e ea :-.c o f' Ili c cl o , er and ii rn otl 1y i11 lD:2::l , tl1 c cl oYer 111 1!1:2,i 
t he corn i11 J !1:.!O a ll t1 i. l1 e 0;1 I:-; in 1 !):21. In most ot hl'l' sea sons incn•ases W< 'l'C 

sc,cm·ecl. 'L'h c Cl' O!) , 1·ns p oor a]l(l irreg ular in J'J:.!(i , h e ucc th e yields ill tli 11l 

sea son should n ot h e c011s id t' r ed of s ig 11i fi c 11 11 ee. 1\ c id phosphat e with m::rnul'e 

,t 1td lime b r ou gl1t ah o u t mu ch l11rg-er iJt c n'a scs ll1 a ll the rock pl1osphatc ! 11 

sPver a l cases . 'l'h c l:1rg-e r h e 11 e fi l· ial C'ffr c:t s ,1·c1·c ev id e nced 011 the clo 1·er m 

] 919. on t h e el<wcr nnd tim o t-l1 y in 19:.!:2, on t h e oats in 1!)2.J: and on t h e 

cloY~r in 192::5 . Jn rno ,-; L of t l1 e other se 11 soll s t h e r e wa s a sli ghtly larg e t· 

c·ffcc t fro m th e 11ei<l p ·li os plrn te. Th e compl e t e co rnn1 cr cial fertiliz er gave a 

somewh a t g r ca t c 1' efft'd H1all Ili c ncic1 pl1osp lrnt c in on e or two ca s es lrnt th e 

lli ffc r en ces, wi th t l1 c rx1•(1pti o ll of tl1 c oats in l!):2--1- , Wl'l' C n ot large cn oug l1 to 

be of g r cn1" signifi r :111 (·r . Tn mos t Cil S (' S th e i11nrns1'S ,n• 1· e \"C' r.1· s irnil ar to 

t h ose liron g-h t nlio 111 hy tli r ,t(· ill phospl1 nl c. 
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Ver y litt le influern:c of th e crop r esillu l'~ mi s l'l' id c ll el'd 0 11 li1L· tli ff,· l' l' 11t 

c rops grown on thi s s o il. On ly in the c11 se of t he c lo vC' r in J!J :.!.1 w 11 s l li cr c 

a 11 y eviden ce of a li en cfic-iat eff ec t ,1·l1i ch w,1 s s ig- 11 iAe1111 L 'l'l1 e u se of lim e 

with th e crop r es idu es in cr ea sed th e crop ~·iclcl s i,1 pni ci iu1ll ,1· c1·cr y sc 11 so11 , 
in som e ca ses Yer .r co11 s icl<' rabl c in cr eases h e i11g src urccl . 'J'hc appli cnt- ion o [ 

rock phosphat e wi th th e n op l'l'siducs and Jirn c g·a \·c con siderabl e irn·n·n s l's 
in the ~- ielcl of clove r in 1910, in th e clowr an (l iimo l h>- in l:J'.2:2, nncl in th r 

oats in J!):24. In sc ,·crnl of-h er s ea sons ckfill itr iner c11sPs in >-ielcls w er e 

secnrccl . The acid J)hos phnt c hrou gl1t ab out rnn <· h g reater resul ts i h a n 1.h c 

rock phosphate on t-h e cloY e r in JDJ9 am1 0 11 th e cl o1·e 1: a ncl tim othr in 19:2 :.! . 
In scYcral oth er s ra s o.11 s larg er effP c ts from r oc k pli os ph nt c w er e cYi tlcn rPc1 

and on l ,, - in one cnsr wa s t·h c y ield l01rcr with tl1r 11c ic1 p lto,-;plrn t·c m1c1 t hi s 

is expla in ed be cause o f a n in.inT_1· to th e san1p] rfi or· 0c1ts L;1kr n on th at ploi-. 

The comple t e comrn crc i,1] fcrt il i;:cr sh oll' cd sorn ewl1 11t. lm·g er effects tlrnn th e 

a cid phosphate in se Yernl sr;1sm1 s . 'L'h c 011t s in JD] , Ilic c: loYc r in ·11J~ \ 1111(1 

the corn in J D'.26 w e r e i11 n ea sr<l ro 11 si(lcrahl_1· m o1·r h_1· 1h C' cornpl dr· frdi li :r,1• r 

tha n hr th e a cid phos ph ate, but in three or fonr s11 11 s011 s t h e a c id phos plrn t·e 
proved s om c,Yhat s uper ior . 

Tl1 r sc results indi cat e tl1 1tl t lw 1\ l a1·i o n s ilt lo ,1 1n 11· ill r csp o1Hl 111 a Y<' l',I" 

profita li! C' wa~· to ::ipp lie;:itiolls rd' ll11111ur r , l illl l' a 1l(I 11 pl1 os pl: al1• r· n tili ;:1•r . 'I'll(• 

nclclit io n of lih rra l ,1rn o u11 h-; ol' 1m111u1·c lo I lii s t,1·pe 11·l1i ch is li ;.dil i11 1·0 101· 

an d l ow in orgn ni c mnlf- c l' is n 11·.r (1 11sirab l1' f o 1· Ili c li es t g rnll'llt of n op s. 

La l'gc in c l'ea ses in .vi cl cl s of' grn e l' a l fm·m c: rnps will fo ll ow t h e 11sc of 111 a111 11·1'. 
on t·l1i s so il. 'Nh er c rn,rnttl'C is not av11 il ilb lr in :-- uf'11 r il'nl· 11rno1rn ts l r g11111i1 10 11 s 

g r een m,mun'fi sh oul <l he e mployed ancl , ro1tlcl ccTl,1inl.1· b ri 11g ah ou t. pro f­

itnh le crop in ercascs. 'J.'h e appli eati on of li1n e is 11 rtrss ary as t h e so il i ,-; ;1e itl 

and ther e w ill b e Yer.1· :f',n·orablc 1· cR nlt s on the il' g;11m c c- 1· ops of tl1 e r o11iti o 11 

nnr1 gen erall y aho on oth c l' fn rm crops. R ork phos ph a i r ;t)l(1 a r i(l phospl1 1i1 1' 

ho1h hrought about <·rop in c l'Ci! S<'S, th e ,1c irl ph os pl1 nfr Sl'Cmin g- to h r so m1·­

,1-hal s n pe l'i or in most· ca ses . 'J'h<' co rnplcl P ro11rn 111n·inl f' n·tili ;:,•r a t 

lilll cs gr1vc' so 1n r11·]1 at- h1rgr l' pf'fret s than the a l'id pli os plrntc pm·ti l' 1il 11l'l ,r 

w ith 1ltc crop r esicl n es a n c1 lill1 c ull r1e r 111 0 g-n1i11 :-; _1·,-; f r in of f.-i rn 1i11 g . "\Vilh 

lllilllltrc ancl li111 c, t h P 11c- irl pl1 os p hate S('C ll1 s ll l' l' i'l'l';1l.il r lir (·,lll S<' it iJl'Ou gl1t 

l1b ou t r1ui t c a s l arge illr-r r nsrs auc1 it is less e,, pcn s iY c fo r a pplication . 

TI-IE PRINCETO N FIELD 

The .results s ec ured 0 11 th e Clinton silt lo 11 m O il til e l'ri1 1("t' l o 11 fi ('ld , st· rn·s 

1, in S cott County a rc g ivcll in tabl e XVII. '.L'li e ,1ppli e,it io n of rn annrc ill ­

c r cnsed the crop ~-iclds 0 11 this soil i n practi ca ll y all sea so ns. In som <' c a st' s 

v er y con siderable incr ea ses wer e secured , a s fo 1· ex ample on tl1 r w h eat in 

1925, a11d on the clover in l!J:26. The cor n in JD 23 ,1-ns a lso ver r largely 

increased and the cl over in 1922 showed a g nin. The u se of lim e w i th 

manure increased still furtl1 er tl1 e y i elds of crops o n 1 hi s so il , th e lw n d icial 

effec ts being p11rti cularl,v cYi clrn ee cl on tl1 e clowr in JD :22 a ud 19:.! 6. In­
cr eas es in th e yields of corn , 11·h ea t and oat ;.: w n c a !s o se rn red in pr act ic:a ll y 
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TAB L F. XVH. t•' lELD l!JXPERIMEN T , CL lN T ON S ILT LOAM , SCOTT COUN TY , 
P RI NCE T ON FlEL D , SERIE S 1 

--=--========== 

0 z 
_.., 
0 

~ 

'l'r eat n1cnt 8<l1 ..., 
Q 0--, 

·- CJ :>- 0. ...... 
00 ci ,-; ..a 
cr:, ,..... 

1 Check ___ ___ __ ___ __ ___ ____ -10.7 
2 Man ure ________ ____ __ ____ 37.4 
3 Ma nurc+ limc __ __________ ,J3.0 
4 l\fanurc+ l imc+ rock phos-

phat e ___ _____ __ __ __ __ __ 47.'l 
5 l\fanure+ l imc+ nricl phos-

phate __ __ ____ ___ _____ __ 45.2 
6 Mnnurc+ l imc+ completc 

rommcrcia l fert il izer_ __ 37.3 
7 Check __ _________________ _ 31.7 
8 Crop residues ___ ____ _____ ___ __ _ 
9 Crop r es iducs+ limc ______ 31.7 

JO Crop residue:-+ l inic+ rock 
phospha te ____ ____ ______ 35.0 

11 Crop r esidues+ ] imc+ ncid 
phosph ate __________ __ __ 31.7 

J2 Cr op r esidues+ lirnc+ com-
plet e commerci al fcrti-
Ji ,,e1~ ---- ------ ---- - -- ·-- - 36.2 

I 3 Clwck ---- ------ ---- - - -- -- 28.2 

G9.3 
67.6 
68.2 

67.8 

IH.O 

GS.4 
57.0 
52.6 
62.4 

64.1 

66.6 

65.2 
59.3 

::i 
..a 
(fJ 

~<ii 
o,, 
~ CJ 

"'' 0. cr:, ,..... 

61.8 ' 27.7 1.41 
68.3 28.4 1.93 
70.6 . 32.1 2.13 

73.5 

70.S 

73.0 
57.5 
,5 .6 
67.3 

68.7 1 

61.5 

3] .9 

35.l 

3G.4 
24.4 
29.6 
29.7 

29.c 

31.1 

2.25 

2.29 

2.34 
J.60 
1.47 
2.14 

2.2 

2.18 

6!-l .5 30.8 ------
59.5 25.5 ------

1. T hree to ns lime :t ppl ied Au g-u !-. t, 1 0 1 7. Yiel d on p lot, 8 er ror. 
2. Olover poor and plowed up. 
3. Plot J 1 many miss ing hil ls, low y ields. 
4. Y ield s on plots 13 ancl 1 ,1 los t clue to error. 
5. Sta nd of wheat Yery th in clu e to ext reme clry sp l'in g. 

::i 
..a 
C1 

8 <ii 
0--, 

c,:, CJ 

"'' 0. cr, ,..... 

54.0 65.8 
63 .2 ' 64.8 
70 .2 65.3 

72 .5 

73 .2 

68.1 
53.0 
55.2 
61. 

65.0 

68.0 

70.1 
58.6 

I 

63.1 

75.1 1 
71.9 
62.2 
66.4 : 
65.6 ' 

63.4 

75.1 

73.5 
54.4 

i 

13.6 
22.6 
27.5 

32.1 

31.8 

32.4 
16.9 
15.5 
23 .8 

26.7 

27.l 

28.3 
17.5 

(fJ 

Q 
0 _.., 

0.9li 
1.57 
2.0G 

2.08 

2.31 

2.15 
0.73 
0.72 
1.35 

2.0fi 

2.03 

2.2.5 
0.98 

every seasOl] , rn . ome cases t he yi elds on these g-rnm cro1>s being s1irpris ingl,r 
large. 

'l'h e addition of r ock phosphate with the manure and lime incr eased the 
yields of crops in most seasons. The gains, however , w er e not generally 
lar ge. The acid ph osphate with the manure and lime gave conside r-.=1b lc 
in cr enses in th e yields in sever al cases. In one or two sea,;ons, howevcl' , 
th e effects of th e acid ph osphate were n o greater or less than those brougl1 t 
about by t he use 0£ rock phospha te. Th e clover in 19'.26 and t he oats in 
19'.?4 sh owed tl1 e largest eff ects from the addition of the acid phosphate. Th e 
complete commercial fertilizer with th e manur e and lime gave somewha t 
greater effects tlian the acid phosphate in som e seasons, bu t in others the 
benefi cial influence was less and in no case was ther e any consider able gain 
from the use of th e complete f ertili zer over that induced by the addition of 
acid p hosphate. 

Th e cr op r esidues had li ttle effect on th e various crops gr own, bring in g 
about slight incr eases in some seasons. L ime with th e r esidues in cr eased 
th e cr op yields in a ver y noticeable way on th e clover in 1922 and 19'26 . 
Ver y considerable gains were also brou ght about on th e corn in 1919, 1920 
and 1923. Rock phosphate with th e crop r esidues and lime incr eased the 

l 

f 
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cr op yields in all but one season. In t he cttsc oC U1 r clove r crop 1 he in er cases 
were very definite. W ith the other crops grown sma ller but defini te in(' r emws 
were secured . Acid phosphate with the crop r esidues and lime showed lar ge r 
effects than the ro ck phosphate in some seasons, particularly on the oa ts 
i u 1924 and on the same crop in HJ21. In seYcral season s, however , th en ' 
were smaller effects from the acid ph osphate t han from the rock phosphate . 
The complete commercial fertiliz er gaye larger incr eases than the rock phos­
phate and acid p hosphate in ·ever al ca sr s, parLicnlarly on the cloYcr in 102G. 
In most seasons, however , ther e was very little differ en ce between th e effects 
of this material and th e influence of the phosphates. 

'l'hesc cla ta ind icate t he very lar ge beneficial effects on t he Clinton silL 
loam fro m the applica lion 0£ manure, lime and a phos phate fertilizel'. Lar ge 
incr ea ses in all general farm crops may be secured from the use of manure. 
'l'h c type is acid in r eact ion and the application 01 lime is very desirable. 
E ither rock phosphate or acid phosphate may be applied with profi t 
on thi s soil. B en eficial effects from these materials ar e seem ed with 
manure and lime under the livestock system of farming and with crop 
residues and lim e under the grain system. In some cases the acid phosphate 
seems to be p r eferable for use b ut in other ins lances r ock phospl1at c gi vcs 
quite as good r etur ns. 

TH E MT. UNION FlEL D 

'l'he r esults secured on t h e Grundy silty clay loam 011 the Mt. Union field 
on ser ies I in H enry Coun ty, ar e given in table XVIII. 'l'h e applicatio11 ol' 
manure to t his soil type br ough t abo ut incr eased crop yields in cwry season 
in spite of th e fact that t he soil is dark in color and apparently w ell sup­
plied with or gani c mnttcr. I n some cases the effe cts oE th e manure were 
par ticularly large, for example, on the corn in 19'.23 a nd on the corn iu 19:20. 
In all cases, however , the increases were very defini te. The use of lime with 
manure gaye small ill cr eases on th e various rrops grown on this fi eld, in 
every season . No large effects wer e noted, howeY cr , on the Yarious grain 
cr ops grown. Rock phosphate with the manure and li me incr eased th e y ields 
of crops slightly in most seasons. In one or two y ears, no b en eficial effects 
wer e noted. Acid ph osph ntc with th e m:mure an d lime brought about dis­
t inct crop in cr eases in all but one srason. In some cases th e gains wer e very 
definite and in gen eral t he effec ts were much greater than those brought 
about by the r ock phosphate. The complete commer cial fertilizer with the 
manure and lime had abou t the same effect as the acid phosphate in most 
cases, sh owing up slight ly better in one or two seasons and being slightly 
less effective in several other seasons. 

The cr op r esidu es exer ted little effect on the yields of the various cr ops 
grown. Lime with th e cr op residues brought about increases in the yields 
of crops in several seasons. In no cases, however, wer e the in creases large. 
Rock phosphate with t he crop r esidues and lime showed small effects on the 
various cr ops gr own. Only in one or two cases wer e the increases very 
definite. Acid phosphate wit h t h e cr op r esidues and lime had a much 
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TABLE XVUJ. FlELJJ EXPER I MENT, (1R1TNDY S [LTY CLAY LOAM , HEN RY 
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'J'l'l' .i t I 11<:ll t ~-
§~ 
o,_, 
C/J "-' ,...., C 
C, ,...., 

G ..o :::-
'~-1-
.µ . 

~~ o,_, 
-<"-' 
"'' C cr, 
,-; 

:::: 
t~ 
.µ 
q t; 
:.- p. ,.. 
17"'-l ~ 
r:--,.1 ,D 
C, ,...., 

c -

o.,j 
(.J • 
CD ~ 
C-:1 0. = ,...., ri 

"' G 
0 
.µ 

;..., 
"-' s . 
~<11 u 
wS 
0.-l ;::. 
C, 
,-; 
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]\fa rill]'(' -------------- - -- -
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s.::1 
11.S 

25.,1 :2 1.3 45.~l I '2.:l.4 :15.l j Pa;;turl'd 
'27. 7 '2.'2..IJ 65.0 :27.3 3G.S .. 

Mlllllll'l'+ limc __ ___ ___ __ _ _ 
l\Iann rc+ l i 1ll c+ roek pho,;. 

11ln1t c ____ ____ ______ __ _ _ 
l\fa!llHC+ l irn c+ ari (I phO>'· 

plrntc __ __ _____ _______ __ _ 
Ma nnrc+ l il 11c+ cornpl ct0 

rommcrrin l fr r t il izcr __ _ 
C' lwr k ____ _____ _______ __ _ _ 
Cr op r0;;icl nr;; __ ______ __ _ _ 
Crop rr;;iclur ;; + Ji 111 c _____ _ 
Cro11 r c,: icl nc;; + Jimc+ rock 

pho ;.; phn tr _____ ___ _____ _ 
Crop J'<' ,: id tw~ + li rn c+ :i ricl 

ph o;.;JJhn tr __ ______ _____ _ 
Crop n',sicl 11 e:::+ li 11w+ ro 111-

pl r(cc romrnnrin l frrti-
1 i7(' l' ----- - -- ------ - - - ---(' hrrk __ __ __ __ __ __ _______ _ 

(i3 .3 

(i J.S 

GI n 
.nn 

EO I 

11.3 

J:3. 1 

] 2.2 

111.'2. I 0.8 
8.!l I 

111 .!l 

,J7.IJ 

;sn .n 
,J I.O 
·18.3 
.n.5 

.J, .3 

27.0 :2:2.1 65.6 33.7 37.l i 

31.7 23.4 (iS.:1 :: 1.7 -ILi 

~l5.l 2S.5 6G 9 37 .3 43 ·, 

.J2. l 27.7 GU 30.7 ,JO S 
37.o 2 1.0 a-1!1 n , 3112 
:'l2.G 2,l.4 :w.1 :22 .7 27.5 
33.!l :!l.7 J!I . 7 :2 1. :1 :2!1. 1' 

31].:1 -Jll .:2 :211 .1) 

I 0. 7 .J.J..3 :JS.5 2!1.5 . :J7.0 

11 .3 -1!1.0 '.l 1. 5 :2'.2. 1 I 
1 n .. 3 I ,JG. I5 3G.n '.27.R I 

- - ------- ------·----'---- -'----' 

,JI :2 :2! 1.'l 
3(1.'.! I :2 :2 7 

1. I'lol s S- r) -10-11 clnm:1g-r•rl hy exccsf- in' rnin ;d. planting . N o lin1 c until I D~3 . 
'.<! . \Vh cnt poor rp1nlit.y . 
:1 . T'oor S tH lH1, \\'P t Rpring . 
4 . ( 1lovcr p oor, 1dowc d unrlrr a nd whea t lll:1ni ed . 
S. (-,orn fir e d Llur to h ot win d s . Rnrne clo,,· n. 
f-i . Enrly frost, darnng0cl (' OTn co11 sid('r;1hl~·-
7. Frost in ~i\.pril rl,1mng- crl oat plants resulting- in :1 thin ~1:1ud . 

I 

la r ger cffr ct 1linn cl id t h r. rock p l1os p l1a 1·c i11 p n1e1ic·;i ll .1· (•1·c r.,· seaso n. 'l'h c 
eornplrtr eo rn111 r r c.i a l f('rti ]i ze r s]1 Cl\\'C'(l ;.;l igl1tl.,· L1rgc' r e l'l'c eh 1 li ;11 1 1il r· ;ic· icl 

pl1osph ate in on e or two ca se,- , ·lJ u t in ge nera l h ;1<l a11 i11 f1 11 r1H·c: H' r:r sim il ;1r 
to th at of a.cicl phosph ate. 

'J'he 1·es11lts sce 11 r ed on the sa u1r ,;o il 1y pe 0 11 sC' 1·i cs TT in 1il c· ~ll. l ' nio 11 

fi1• l(l in IIem·. r Co un t., · al' e g i ,·<· 11 i 11 t ;ibl r· X TX. 1\ gili11 t l1c l>cJJ d i('i;il d 'l'cd. 
ol' rn,rnurr on th e Cn111cl.,· s il ty clar loam is r1·icl eJt<•ecl h? lhc·sr rla ta.. In c·,·e 1·.v 
r: ,t ~e large crop i 11 cr eascs " ·er e secured fro m t h e u se of mn rn 11·e . Hc 1wn<·i, il 
efft'ds m·0 sh o11·n cYen more ckfiu itely in th is series than in ser.i rs I. Very 

!arg:e crop incr eases ma~· genera ll y be 0xp ccted from t b e appl ica.tion oE 

111a11nrc to this type, probnbly b eca u se of the stimulation in th e production 
of aY ,1il ah lc p lant food brougl1t about by 1-l1e rnnnu re. 'l'he application of 
l in1c with manure gave small crop increases in most se,1sons, just as was 
nn frcl in the case of seri es I. Rock phospha tc with the manure and lime 
in (• r eased t h e crop y ields in most season s, sh o,Ying Yery deforite effects on 

the cloYer in J <J'.28 ancl on the oats in 1022. I11 most of the other s eason s the in ­

creases w0re mu ch sm aller but tJnit e defini te. Tn seYernl case" th e r1 c id phos­
phate with th e manure and lime sho,\'Ccl b ettc'l' r esults th an did the rock phos-
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phatc . '] 'h e beneficial effect on the clover in 19] 9 ,rncl on t h e corn in 1D25 was 
much gr eater. In scyeral otltrr sea son s t il e ro c k p l1osph ate seemed to gi rn 
quite as satisfactor y r esults. 'l'he complet e co mmer c ia l fe rtilizer sh owed 

sl ightly gr eater effects than th e acid phosph ate in one or t,rn cases but in 
gen eral i t s influence \\'as l ess d efini te than tlrn t brough t about by the acid 

phosph ate. 
'l'hc cr op r csidL1 cs sl1owrrl very little eff ect on the c ro ps g r own, Lr i11 goi11 g 

abo ut sl ig l1 t i un0<1ses mi l,r in on e or two srasm1s. Lirnc' with t l1 e c·rnp 
re:-; iclucs in c rensecl t h e cro1i yields t o a sm all exte11 t i 11 sen:r al seasons . Hot: k 
plio --;phate wi1h 111 e crop resi d n(• s m id li me h ro nght a lrn n t lilrge l' l'OJ) i11 e; rc ·asl• :-; 
111 so m e c:1S('S. 'l'l 1l' C'. lonT i 11 l !l ] !) aml ]D2:-l <1 11cl t il e oats in l !J:?:! \\ ' L'I' <' iHnl'asecl 
e,msiclerallly. J\ cid p h ospliate w .i 1h t l1 e nnp re:-; icl ues arn l l ime s li o,\'ed Vt'r.1· 

s imilar increases to those Lro ugh 1 ,1 LJo ut Ly 1li c roek pliosph a t c. In on e or 
t wo ca:;es it lincl s om ew hat greater eff ec t s bu t in ot he rs \\'a s <·ve 11 less l'ffcdin·. 

'l'he complete conuner eial :fertifo:er gave less effects t han the p h osphate in 
so m e cas<'s, and in o1 lt er insta11 l'.es was sl igh t ly prefcn1ble. T he cl iffr r cn c(•s , 

J1 0 \\'e ,·er , \\'(' l'l' 1101 L1rge (• n o ug li lo he ver y dist in et iYe . 
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Grundy silty clay loam, it is appar ent th at this soil t yp e 1'espo11d s to appli ca­
tions of manure aml coll sidernble increases in the yields of Yarion,; geueral 
farm crops nrn y be secured l1y .it s use. 'l'lie typ e is a cid in reaction aml applica­
tions of lime will be of value, particularly on th e legume in the rota tion. '11 he 
use oI a phosphate fe rtilizer is Yety desir,1ble. In some cases acid pltospliate 
seems t o give much greater effec t while in other instances rock phosphate 
is pr efer able. 

THE NEEDS OF DES MOINES COUNTY SOILS AS IN­
DICATED BY LABORATORY, GREENHOUSE 

AND FIELD TESTS 
'l'he gen eral treatments whi ch are desirable for the soils of Des Moines 

County ha,·c been indicated by the results p r esented earlier in th is report 
in co11n cction wi th the laboratory, greenhouse and field experiments. Soils 
whi ch ar e more or less abn ormal will r equ ir e special treatment. 'l'hese wi ll 
be men tioned la ter und er th e cliscu. sion oE indiYid ual soil types. Certain 
gen er al r ecornrnenclatioll s can be gi,, en, however, as they are applicable to 
tb c more ex tensive soil typ es in the county. 'l'hcse recommendations are 
based n ot only on tl1 e experimental wol'l~ canied out on the main soil types 
which occur in ll1 is county but they are based on the experience of many 
farmers. l\ o suggestions arc offered whi ch hav e no t been proven to be of 
valu e by prac tic,11 experiell cc and any of the 1l'eatrn enh, r ecomrn encl ecl niay 
be put into effect on an y soil in the county. 

LIMING 

:'\ U the soils o [ Des M oincs Conn ty are ac id in r eacLion and ther efor e, in 
lll' l'll of lime. 'l'he data given earlier iu this r eport have indicated roughly 
t li c lim est on e r equirements of th e yarious soil types. As ha s bee n noted, 
how eycr , t h ese figures merely indicate the lime needs of the i;arious soils. 
'L'h cl' c is a wide variation in the lime r equirement of soil and even in the 
sa JlH:' L,\·p e differ ences in lim e r equirement will be noiecl. Frequently t here 
\\'ill b e a wide diver gence in the lime r equired for differ ent fi elds and even 
for cliffr r cnt parts of the same field . It is essential, ther efore, that every soi l 
or th e soil in ever y field be t sled for lime requirement if the pl'Oper ap­
plieaL ion of lime is t o be made to the parLi cular area. Farmel's may te,;t 
th ei r 011· n soils fo r acidi ty but they will usually find it more ·ati sfacLory to 
S(' Jl (l a small sampl e to the Soi ls Section of the Iowa Agricultmal E xperiment 
Sta tion nml hav e it t ested fre e of charge. 

lL is well lrn own th at the b est growth of farm crops, particularly of leg nmes, 
is cl epcnclru t to a very la r ge ext ent on the reac tion of 1h e soil. If the t~rpe 
is acid , 1. be best crops will not be secured until applica tions of lime have been 
made. It is Yery important, ther efore, that the soils of the county b e t ested 
fo r lim e n eeds mid that the amount required be applied, if crop growth is 
t o be satisfactory. Furtlwrmore, t ests of th e soil should be made at r egular 
in tervals, at least on ce in th e rotation, to provide for the keeping· up of 
th e proper supply of lime in the soil. 

D E S MO! N l"i;S COUNTY SOILS 4] 

In many of the experiments disc ussed ea1•lier in this r eport, very sLriking 
crop in cr eases have been secured from the application of lime to the various 
soil typ es found in the cow1ty. 'l'he beneficial effects have been eviden ced 
on the Grundy s il L loam, the Clin ton silt loam, the Marion silt loam, and. the 
Grundy silty clay loam, the leading uplaml typ es in the county. Large in­
creases would also be seemed on practically all of the other soil t ypes in 
the county. Parm experiences with lime have indicated large ben eficial 
effects from thi s m,itcrinl on th e y ields of general farm crops. Further 
inform ation per tainin g to the use of lime on soils, losses by leaching, and. 
other points conn ec ted with liming, a re p1·esentecl in E x tension Bulletin 105 
of the To,1·a Agri cnltnrnl E x ten s i0n Seni ce. 'l'his bulletin also contains a 
list of the compani es prepared to furni sh lim es tone for agric ultural use. 

MANURING 

l\fost of the soi ls of Des J\'Ioincs County are fairly well supplied with organic 
matter but som e o E th e important types are r ather light in color and, ther e­
fore, lacking in humu s. One or two of the types are strikingly defici ent in 
organic matter. On all tbe soils of the county it is very necessary that some 
ferti lizing mater ial s supplying organic maLter be added at r eg ular intervals 
if the content of the soil is to be k ept up. \\Tith some of the types the 
application of orga1iic matter at the present time would be very desirable. 
'l'hose soils which are light in color and coarse in textu l' e are parti cularly 
in need of organic matter. 

'l'he application of farm manure to soils is the cheapest and best means 
of building up a11d k eeping up t li e supply of organic matter. Large crop 
increases are brou ght about from the u ·e of this mate rial on practically all 
soils. Th e eYide11cc presented cnrli er in this r eport indicates large ben efi cial 
eff ects from the application of manure to som e of th e more extens iv e soil 
typ es in this co11n1"y. EYen those soils which are high in organic m atter 
and dark iu color r csp oml r eadi ly to appli cations of manure, and on t he 
lig·hter colored soil s and esp eciall y on ih e coarser textured typ e , beneficial 
effects ar e particularl y noticed . Increases noted in th is report on the 
Oruncly silt loam, th e Marion silt loam, the Cl in ton silt lo am, and the Grundy 
silty clay loam show very definit ely the benefi cial effects on th ese types. On 
many of the oth er so ils in the connty and particularl>· on som e of the sanel y 
typ es, very much greater r esnlt s \YOuld be secured . 

The proper utilization of all crop residues is of importance because it aids 
in k eeping up the supply of org·,mic matter in t he soil. Freque11tly crop 
residu es are burn ed and when 1.his occurs there is an actual loss of valu able 
fertilizing constituents. On th e li vestock farm th e r esidues may be used for 
f eed or bedding a11d r eturned to the land with the manure. On the grain 
farm th ey may be stored and allowed to decompose partially before being 
appli ed. or they may be applied directly t o the Janel . 

In many cases th er e is an inadequate production of manure on the farm 
to supply the n eeds of all the soils, and in such cases leguminous crops 
should be used as green manu1·es. On grain farms, green manuring is a very 
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important practice as a substi tute for the use of farm manure. Legumes 
should be utilized as gr een manuring crops because of the fact that wh en 
well inoculated they utilize nitrogen from the a tmosph er e and hence whcu 
turned under in the soil they increase the content of that plant food con­
stituent as well as adding organic matter to the soil. H ence they have a 
double value. Ther e ar e undoub tedly many cases in Des l\foines County 
wher e the use of leguminous crops as green manures would have very ben­
efi cial effects . 'l'his would be part icularly true on some of the light colored, 
c·onr;.;c textured soil. · ,d1ie li ,ll' C rn ost in Heed of orgn 11i e matter. 

111 some areas wher e trucking is practiced, gr een manuring is already an 
established practice in t he county. In general, however , legumes are not 
grown for that purpose. Rye is a common crop used in this way. It un­
doubted ly exerts benefi cial effects on the soil from the standpoint of the 
i1tcot·pornLio11 of or g11ni c matter but i t docs not add ni trogen . 

THE USE OF COMMERCIAL FERTILIZERS 

'l'he soils of Des Moi11es County are rather poorly supplied with phosphorns 
and some of the types are ver y low in this constituent. In no case was there 
any lar ge content of phosphorus in any of the soils. It is evident, therefore, 
that the use of a phosphate fertilizer ·will be n eeded on the soils of this 
county in t he very n ear f ut ure. 'l'he greenhouse and :field experiments show, 
however, that the appli ca tio 11 of a phosphate fe rtilizer mi ght prove valuable 
in many cases at th e presen t time. Considerable incr eases in crop yields 
have been noted in these experiments from the use of rock phosphate or 
acid phosphate. 

It is not possible as yet to draw a definite conclusion r egarding the r elative 
value of acid phosphate and r ock phosphate for application to the soils of 
this county. In many of t he t es ts, acid phosphate seemed to be somewhat 
more effective but in other instances rock phosphate showed up almost as 
well. ·while acid phosphate is somewhat more expensiv e than rock phos­
phate, it is applied i11 smaller amounts and supplies the element phosphorus 
in an immediately available form and hen ce may have quicker effects in 
increasing crop yields. Acid phosphate is usually added at the r a te of 150 
to 200 pounds per acr e amrnally. On the other hand , rock phosphate is 
applied at the rate of one ton per acre once in a four-year rotation. It is 
less expensive but the phosphorus present is only slowly changed into an 
available form and hence it may have a much slow er effect on crop yields. 

It is urged that farmers test both of these phosphates on their own soils 
and thus determine for t heir particular conditions whether or not the use 
of a phosphate fertilizer will pron profitable and which material is pref­
erable . SiIT\])le tests may be carried out quite r eadily on any farm. Many 
fa rmers at the present time are conducting such tests on their farms. Di­
r ections which may be followed in carrying out similar experiments are given 
in Circular 97 of the Iowa Agricultura l Experiment Station. 

'l'he soils of Des Moinrs County are in general fairly well supplied with 
nitrogen, but in a few cases 1"h ere is a sca r city of: this element. Applications 
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of some fert ilizin g material supplying nitni gcn must be made to the soils of 
the county at r egular intervals if the supply of the element is to be k ept up . 
On many of the types, however , the addition of so me material suppl yin g 
nitrogen would be of value at the presen t time. 

On the livestock farms the proper preservation and application of all t he 
farm manure produ ced will aid materially in keeping up the supply of 
ni1ro gcn in the so il. 'J'h c proper utili za tion of C( OP res id ues a icls also in keep­
in g up the nitrogen i11 th e soil ns there is thus a co nsiclcrablc rrturn to 1"h e 
,soil of the elemen t 1·crn oH(1 b.1· th e crops grown. Th e use of legnminous cr ops 
as green manures is Yer.,· important on the Jiyc;;;tock fa1·m ns a mea ns of: supple­
mentin g the nitrogen r et urned in the fa rm rn a111n·c. It is a particularly 
importan1 pra cti ce, how cYc1·, 011 the gra in fa rm . \\Th en th e legum es nrc 
well inoculat ed , they 1·al<c a l Fi l' ge part of th eir niJ-1:ogcn from thr atmosphere 
and hence when the crop is turn ccl under in the so il thrrc may be a consider ­
able add ition of ni1ro gcn to th e land. 

The use of commer cia l ni t ro genous fer ti lizers cann ot be rccommencl ecl in 
this county for gen eral farm cr ops inasmuch as the nitrogen conten t of th e 
soi l mav be more economically maintained by th e proper use of leguminous 
green n~anurc, farm manure, and crop r esidues. .Applica tions of nitrogcnou. 
fertilizers may be of va lu c, howe1·er , for special crops, su ch as truck crops 

and garden crops. 
Prom th e r esults of cnrli cr ;:malyses it would seem tha t the soils of th e 

county are very well supplied with poU1 ssium ancl it would no t be ex pected , 
ther efor e, that commercial pota ssium fertili zer s would pro ve of much valu r. 
Tf the proper condition s 1-ll'e maintained in the soi I for the chan giu g of 
the potassium into an aYailabl c fo rm, crops should b e well suppli ed wit h 
thi s element for many years to come. There is some eviden ce, hmYcver, that 
occa sionally potassium f ertili zer s may proYe profi table for use in conn ection 
wi th the growing of so me gen eral farm crops. Tes 1- s should be carrier! out 
on small areas befor e a potassium ferti li zer is Fippliec1 extensiv ely . For 
special crops such as tru ck crops and garden crops, t he use of potassium 
fertilizers may frequently be ver y desirable and very profitable effe cts may 
be secured from their appli cation . 

Complete commer ci al -fertili zers hav e b er n compared with acid phosplu, tc 
and r ock phosphate in the experiments discussed earlier in this report ancl 
from the data secured in th ese tests i t would n ot seem that the complet e 
commercial f er tilizer s wou lcl be as desirabl c for. use as the phosphates, at 
least for the growing of gen erFil farm crops. Pota ssium is hardly likely to 
be needed on many of: the soils and the nitrogen content may be more cheaply 
supplied by the use of a leguminous green manure crop. H ence th e valu e 
of: the complete comm ercial f ertilizer li es mainly in its phosphorus content. 
Tt might be expected , therefor e, that acid phospha te would often give greater 
eco nomic returns than a compl et e ferti lizer because it is less expensiv e. For 
the growing of specia l cr ops such as truck crops and ga rden crops, h owever , 
the use of complete comm ercial fertilizer s is frequently very desirable. 
Special brands which have been prepared for use in connection with in-
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dividual crops are quite generall y used and profitable r et urn s on truck crops 
are secured. 'l'ests on small areas to determin e the value of co rn mer e in I 
fertilizer s for general. farm crops are r ccomme11d ccl , cornpa1·in g them wi th 
acid phosphate, befor e they arc used on any extens ive scale. If they give 
profitable effec ts thcH th ey may be used on large areai;; with the assura 11c c 
of profit . 

DRAINAGE 

'l'he natural drainage system of Des Moines Con 11 L_v is Yery well cl cvelopccl 
as has been shown ea rlier in this report. 'l'h c m:ip which was given shows 
tliat the streams and t heir tributaries nncl t he intcnnif-tent draimi gcways 
extend into practically all parts of tl1c county. There are some inc1iYidnal 
so il types, however , whi ch are inadequately drained and would respond to 
tiling. 'l'he Grundy silty cl::i y loam and the Marion silt loam on the upl,mcls 
;ire, in many cases, not as well drained as they sl1onld be and the installation 
of tile would be of value. On foe terraces, th e Bremer, Calhoun and DaYcn­
port soils are in n eed of drainage while the ·wabash types on the bottoms 
may also be poorly drained. In most of these cases, the soils arc not only 
level in topography but have h eaYy, impervious .· ubsoils, and hence the lack 
of drainage would naturally be expected . 

The n eed of tiling out certain areas in th ese soi l types ma y be indicated by 
the occurrence of small unproductive areas. In many cases, the lack oE 
drainage is evidenced only by poor cr op yields jn cer tain seasons. It is cer­
t ;:i i 11 , however, that if the soil is too wet , satisf;:ictory crop yields cannot be 
secured. The first treatment n eeded fo r such lan d is the installation of: 
1ilc. The operation of tilin g may be somewhat expensive but the results 
secured always warrant the outlay. Other ferti lizer treatments will haYe 
lit tle value on land which is n ot properly drained. Much experimental data 
and considerable fa rm experience h:we dcmonstr;:itcd definitely the benefits 
from tiling out wet land. Farmers in Des Moi nes County sh ould sec that 
their land is adequately tiled if they wish to secure the best r esults. 

THE ROTATION OF CRO PS 

While it is quite generally r ecognizecl t hat tl1c continuous gro wing of ,1n.v 
one crop is undesirable from the standp oint ol: the fcrf ilif-y of th e soi l, there 
arc still some farmers who because of its large money value grow the sn rnc 
crop, year after ~rear , on the same land. '\Vh cn this practice is followed , 
y ields decrease very rapidly, and a time soon comes when the gr owin g of. 
the crop becomes lmprofitable. 'When crops arc rotated, the yields do not 
decrease so rapidly and m;:iy be incr eased if proper additional soil treatments 
are made. If the rotation includes crops which have less money value, t he 
total income from all the crops grown in th e rotation over a period of years 
will be much greater than wher e one crop is grown continuously. Furth er­
more, for th e permanent fertility of the land, the rotation of crops is ab­
solutely essential. Continuous cropping very quickly lowers the natural fer­
tility of the soil. 
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'l'here ar e a number of rotations which• are being used successfull y i 11 

various parts of the state an cl the following ar e given as examples of so 11 1c 
of these rotations. No one rotation can be consider ed suitable for all eon­
ditions but from among these rotations some one may be chosen which wm 
undoubtedly fit in with any particular farm conditions. 

1. STX-YEAR ROTATION 
First year -Corn. 
Seconcl year-Corn. 
Thircl year -Wheat or oats (with clover, or elover and grass) . 
Fourth year-Clover, or clover and grass. 
Fifth year - Wheat (with clover), or grass and clover. 
Sixth year -Clover, or clover :rnd grass. 

(This l'Otcition mn)· be rcclurcd to a five-ycnr rotation by cutting ont eith er 
t he scron rl or sixth ycnr ::mrl to a four-yc:u· rotation by omitt in g the fifth 
anc1 sixth yeaTS.) 

2. FOUR OR FIVE-YEAR ROTATTON 
First 11ear -Corn. 
Scconcl year- Com. 
'l'hircl year - Wl1 cat or o:1ts (with c- lo,·c r or ,,-itlt clover aml t im othy). 
Fourth year- Clover ( If t imothy w:1s seeded with the clove r the pr~ceding _:veal', th e_ 1·otatio 11. 

may be cxte11clecl to firn years. The l::i st Cl'Op will consist pnnc1pall_y of 
timothy). 

3. FOUR-YEAR ROTATION WITH ALFALFA 

First year -Corn. 
Seconcl year- Oats. 
'J' l lircl year - Clover. 
Fourth year- Wheat . . . 
Fifth yrar - Alfalfo, ('J' li c nop rn:1 y rema in on the lan (l fiv e years. 'J'his fie l,l should tl ,011 

be usctl for tltc fo ur year rotation out lin cll above a ncl t he alfalfa shif ted 
to one of the fields which prcviously ,rns in the fo u_r -year system). 

4. FOUR-YEAR ROTATIONS 
Fil'st year - Wheat (with clover). 
Seconcl year- Com. 
'l'hird year - Oa ts (" ·i t h clover) . 
Fourth year- Clover. 

First year -Corn. 
Seconcl year- 'iVhcat or oats (with clover) . 
'l'hircl year - Clover. 
Fourth year- Wheat ("·ith clover ) . 

First year - Wh eat (11"ith clover). 
Seconcl year-Clover. 
Thircl year -Corn. 
Z1'ourth year- Oats (,YiLh clo,·er) . 

5. 'l'HREE-YEAR ROTATIONS 

Fi,·, t year -Corn. 
Seconcl year- Oats or wheat (with clover seeded in the grain). 
7'/i ircl year - Clo,·cr (In grain fanning, only the gr:tin and clover seed should be sold ; most 

of the crop residues such as corn stover and straw should be plowed un cle'.. 
The cloYcr mav be clipped and left on the Janel to be returned to the so, l 
and only the seed taken from the second crop) . 

First year - Corn. 
Second year-Oats or " ·heat (with sweet clover). 
Thircl year -S"·eet clover (The clover may be mixed clovers ancl used largely as pasture 

an c1 green manure) . 
('l'his may be changed to a two-year l'Otation by plowing the sweet clover 
under the following spring for corn.) 

li'•irst year -Wheat (with clover). 
Seconcl year-Com. 
Thircl year - Cowpeas or soybeans. 
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THE PREVENTION OF EROSION 

Erosion is tli c carrying a way of the surfa ce soil by the fr ee movement 
of ,vater o\·er the surfa ce of the land, kn own as sh eet erosion or the washino· 
away of the soil with th e formation of gullies, gulches or ravines. · 

0 

Erosion occurs to a limited extent in D es Moines County affecting a few of 
th e _individual soil types. The Lindley silt loam on the drift upland i s par­
ticularly injured. The Clinton sil t loam on the loessial upland is likewise 
eroded to a considerable ext ent in many areas. Much of the surface soil has 
been washed away from th ese t y pes and occasionally deep g-ullies are formed . 
Some of the other types in the county are eroded in some cases but the 
washing action has not been serious except in the two so ils mentioned. 

Variou s methods are follo\\'cc1 for the control and prevention of cros im1 
in Towa. These m etl1ods d iffer somewhat d ep ending upon the ty p e of erosion. 
Erosion occurring due to '' d ead furrows ' ' may Le controlled by ' ' plowing 
ill ," b y " stakin g· in , " or b y t l1 r u se of ea rth darn s. 

Small gullies ma y Le filled by th 1.; " s h.1king in " operat ion, by t he u se of 
st raw darn,-; . ea rth dnm s, Chri!'itoph1.;r 0L' Dickey d arns , Adam s dams, stone 
dmns. rubbi sh cl am s, \\'0Yen wire dams, concrete dams . 'l'livy may be pre­
ve ntf'cl from OCCUlT in g b.r t horo drainage or b y th e use of sod strips. Large 
gullies <ire similar])' fill ed or preYcntcd from occurring. Erosion in bottom­
lan cls is preve nt ed by straigh te nin g t h e s treams, b y tiling and b.v planting 
trees up the drainage cha rn1 cls. Hillside erosion is controlled by the nse 
of organic matter, by grow ing co ver crop s, b y contour discing, by terracing, 
hy cleep plo\1·in g and li.1· tl1 e n sc of sod strjps .** 

INDIVIDUAL SOIL TYPES IN DES MOINES 
COUNTY* 

There are 26 individual so il types in D es Moines County and these with 
th e area of riverwash mak e a total of 27 separate soil areas. These are 
divided into four groups according to the ir origin and location. 'l'hese groups 
are the dri ft so ils , t h e loess soi ls, the terrace so ils aud th e s wamp and bottom­

land soils. 
DRIFT SOILS 

'l'h er e is only one drift soil in t he county, the fondl ey silt loam . It is the 
third largest soil type in the county, coveri11g 11.4 percent of the total area. 

LINDLEY SILT LOAM (32) 

'l'his soil occurs along th e steeper hill slop es adjacent to the stream bottoms 
and in deeper gullies wher e stream action has cut through the loess into the 
underlying glacial till. Extensive d evelopments of the typ e arc found m 
continuous strips a lon g the slopes and bluffs adjacent to the bottomlands of 
the Mississippi River, Flint RiY er , Skunk River, and Y ellow Spring Creek. 

*."-See Bull e tin 1 s :~: Soil ~ros ion in l 0\\·;1 . Iowa Agricu lt11r·:il Experiirn:nt St.al ion. Exten s ion Servico 
Bullet.ms 93, 94, 95, 9u. A;tl'l culturnl Ext e ns ion S en-ice I. S. 0. 

*~he description of i-!1dividua l soi l types given in ' tl1 is section of th e report very closely follow 
tho::w m the Bureau of Sods report. 

Dr<:s MOl i'./l<~S COU:-ITY S Oll,S 

Th e st11'fc1 cC' soil oJ' 1 he Lirn1lc,, · s ilt l ocl"m is n lig·ltt _1 ·c ll nll'isli-lJ1·0\\·11 or 
gn1:1·ish -l)l'(ll\'ll s ilt l o11rn c011t,1ining mul'l1 A11r s;rnrl 1111(1 n::lr 11<li11 g· lo ;i rli>p1l1 
of s ix: i11 ch rs. B e low thi,-; po int there is yr llrrn·islt -lJ ,·o wn g ril i,v s ilty c l;1y , 
eo11tainin g SO lll C coarse sa ml , p r hhl rs ancl houlrlrrs. Th C' s urf';i<· C' so il Yari<' s 
in <lr pth and tex lm·e in cliffrr<'n t m·r as. Tn sorn o pl11 ct•s t h r r e is ,1 t lt i11 c'O\'­
r r in g of 1'11 e ,- ilt loam or a C0i!l'Se loam whi le in ot lt r r pla1.;cs , lh C' (lri l't rn;iif'ri,il 
r·,1n g·iuµ; in frxtm·r from 11 san ely to gnnrll )· ela)· js c·xpo sC'c.1. 'J' lt r s ill. l oa 111 
text ure pn<10111jn11t es, h o\\-eYC'l'. Inclll(lf'd w itlt tl1 r l,vp r, a r r s 11rnll ,11·t 'i! S of 
a g n1,1·jslt -hrnwn or hla<·k r rs ichl<II cla y loam on· rl ,1· i11 g li1n es t nnc, s in l'e tl1l' sl' 

are:1s \\'C'l'C' 1 on small to h r 1nc1ppecl separat ely . 
In topogn1pl1 y th C' Li11 cllC' .1· s ilt loc1m j,; sh·rp io r o ug-h . Dra iJ1c1gc· is goocl. 

'J'l1 C' t_qw is morr or lc'SS rrocled , clC' ep g11lli C's oc.·<· 111Tiu g ralher eom mo 11!.v. 
lUo.~t of t l1 r soi l is e0Yr1· rcl wi th ii forC'st grnwlh <·011.~istl,\· 11111i11l ,\· of oak , 

,: sh . hi c lrnry , wn l1111t , r rcl lt a \\· ,inc'I nn clerh r usl1. O1d,1· a s nrnll pm·t 01' the· Lyr, 1.; 
is umlf'r cuHivaJ-ion. Most of it is no 11 -ng ri ('. 11lt11n1l ,rnd s11p1,ori s 011 ly poor 
1rn s tnragf' . 'l'h c lo"·er slop rs nclj,1 een t to th f' botiorn lm1cl s ,n·e nopp ec1 all( I 
f,1idy goo(] )·irlc.l s of g en r ral fm ·rn crops m·o gTown . Jn t hesr Joe;i1i o ns . t h e 
St) i] .i s rlnrkrr tlrnn t,q1 ical rang in g from a bro wn lo ,1 (lark h1 ·0 \\·n i11 co·lor. 
On areas "·l1ieh e;rn he cnH.i Ya tN1 tl1 C' so il wi ll responcl to applir,11 ion s of 

'mmurc, the addition of lim e and th e 11se of a pl1osphat o ferti l izer. 

LOESS SOILS 
'l'h er e nre fiy r, lo css soils in t h e couHt)' cl nssifiN1 111 1he (:rnmly , C li 11to 11 , 

'L\rnrn ai1c1 Marion seri es. 'l'ogcth cr they coYer GG.0 pcr cell t oE th e total ar<'a. 

GRU N DY S JLT LOAJVT (64) 

'J'he Grund ~· silt loa m is th r h1rgest imfr,-iclual so il 1,qw ,is Wt'l l 
.i s 1h c most ex tensive loess so il. It coYers 31.1 1w r cP11 t .of t l1 e tot:11 m·ra. 
H i s fot1nt1 on the nplai1cls in a ll parl s of th r co ullt y , occuni11 g most cx­
tC'11~iYcly in th e northwestern pnrt. 'l' l1 t' l argest clcvrlopmcnt oE t l1e 
t~·pe is in \Vashingt-on T o1n1shi17. Y cllmr Spring T om1 shi17 , Frn 11 k li11 
'l'own shi11, DanYill e Township ancl UJ1ion 'J'ownsl1ip . 'l'hrre a re largf' i11 -
<l i ,·iclua l areas of th e type in thrsc townships , coY cring t ltr mor C' 01· l rss level 

to gently rol ling nplancl. 
Th e s1ll'fa ce soi l of the G1·nrnl,r silt lcrn111 is a c1ark hrow11 to ;ilrno s!. b l,ick 

friabl e silt loam, C'XtC'ncli11 g to a clepth of 14 inchrs . ' l'l1e snh ,;oil from 1-± 
to 26 inclies con sists of a silty cla y loam , brown to clark hro\\'n in color w ith 
some gra? rnottlings in tl1e lower section. B elow t hi s point t her e is an ahrnp t 
chan ge to a h eavy, tenacious s ilty cla y, the color b ecomin g som ewhat lighter 
at the lower depths . The lower subsoil is mottled \1·ith gray, yel lowish-brown 
and rusty brown iron stains. Th e s urface so il ha s a grayish cast in rnm,y 

cases when dry. 
In topography the Grundy silt loam is ge11tly undulating t o nm1nlahn g. 

'J'hc natural drainage o:£ t h e soil is fair. l3eean sc of t l1 e hcaY," texture of t h e 
subsoil, ho\1·ever, drainage of the soil in the more l evel areas is often in ­
aclrr1uate and increa sed produ cti on of gcn cra·1 fa rm crops frrc1ucntly follow s 

th r install ation of tile . 
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"In some of the fl a tter areas at t li c heads oE the gcu tle draws 1hrrr are nn·as 
oJ' c1 lilcll'. k s ilty clay loam wl1 ich r eally should ht~ mapped as Gnmcly si lty clay 
loam but they arc included with th e silt loam because th ey are too small to 
sl1 ow on the map . In ar eas, where the Grundy silt lo am occ m·s adjacent lo 
the gray Marion silt loam there is a broad area where one 1ype grades into 
the other. H er e it has been difficult to establish definit e soil boundaries aud 
these are located more or less arh itraril~r. 'l'hrnout t l1 e Grundy s ilt lo,1m 
there are flat , depressed areas where th er e is a snbsllrfacc l ayer of a gra y 
silt. 'l'he soil in these areas should really be mapp ed as the Edina silt loa111 
but t hey are too small to sh ow on the map and hen ce they ha-ve been includcrl 
wi th the type. Occasiona lly where the Grundy silt loam adjoins the h eavier 
level areas of the Grundy silty clay loam, there is a gradual cha.u ge in tcxtu r r 
from the one type to the other, and the boundaries have been lo cat rcl mor r 
or less arbitrarily. 

Practically all of the type is under cultivation, g·ener al farm crops bei ng 
grown . In normal seasons corn yields 40 to 65 bushels 11er acre, averaging 
between 45 and 50 bushels . In many cases the yields will go as high as 70 
to 90 bushels, in individual cases when conditions are very favorable. On ts 
yield 30 to 60 bushels per acr e, and timothy and clover hay, the chief hay 
crop, from 1 to 3 tons per acre. Some timothy is grown for seed. Winter 
wh eat is raised occasionally. Small quantities of alfalfa, millet and barley 
are also grown. 

The Grundy silt loam is naturally a productive soil and, in most cases, cr op 
y ields are quite satisfactory. It has be en shown, however , in t h e experimental 
results given earlier in this report, that applications of fertilizing mater ials 
will increase the yields of crops grown on this soil very materially. The type 
will respond profitably to applications of fa rm manure and lib eral amounts 
of this material should be applied. Wher e farm manure is not available in 
sufficient amounts, the turning under of leguminous crops as gr een man ur es 
might be very desirable in many cases. The type is acid in r eaction and 
the application of lime will stimulate the gTowth of legumes and bring about 
greater production of other general farm crops. The use of a phosphate 
fertilizer is also desirable on this soil. The experiments given earlier indicat e 
that acid phosphate or rock phosphate may bring about large crop increases. 
In some cases, acid phosphate seemed to be more effective but in oth er cases, 
r ock phosphate was quite as good. 'l'ests of th e two phosphates on individual 
farms are recommended. Complet e commer cial fertilizers ar e probably not 
as desirable for use on this soil as acid phosphate. ·while increased crop 
yields were secured in the tests, the increases were n ot sufficiently large to 
warr ant the greater cost of the materi al. Any commercial fertilizer may be 
tested on a small scale, howeYer, in comparison with acid phosphate and if 
profitable crop yields arc secured the material may be applied more ex­
tensively. 

CLINTO N SILT LOAM (80) 

'['he Clinton silt loam is t li e second larges t soil type, covering ~1.6 
per cent of the total area. It is develop ed cxteusively, occu rring along 
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all of the lar ger clrainageways and bark a"long ihcir derp , gnlly-li ke tr ib­
utaries, occupying the bluffs and ridges an d in many cases extending 
well down the slopes to the exposures of drift material or limestone rock. 
Large ar eas occur along Flint River, Skunk River, t he Mi:-;~issi[lpi River 
bluffs and on th e narrow rid ges between the numeroll s cr eeks. The largest 
indiviclual area is fo und alollg the Mi s:-;iss ippi Ri ve r bluff, beginning j nsL 
sonth of Burling ton ancl extendin g northwarcl in a strip one-fourth of a 
1nil e to threr miles i 11 1Yicltlt to the Louisa Comity line. 'l' hc various at·r;1s 
of the type a re irrrg·n lc1r in sli::1pe aml fo ll ow t he bluffs along the variou s 
streams nncl t ributari es. 

'The surface soil of the Clin1on s ilt loam is a smooth flo1 1ry sill- loam, yellow­
ish-brown or grayish-br own in color , extending to a deptl1 of JO in ches. At 
this point the subsoil is a deeper yellowish-brown silty clay loam to silty clay, 
grading at 20 inches into a buff or yellowish-brown impervious silty clay to 
clay with faint gray mot tlings and dark brown iron stains in the lower part. 
The surface soil is brownish in appearance when wet and grayish-brown 
when dry. The subsoil is very tenacious when moist. 

In topography, the Clinton silt loam is gently rolling to hilly. Along some 
of the steeper slopes the areas of the type are frequ ently badly eroded and 
ther e are many gullies. Occasionally the surface soil is n early all removed, 
and only a thin covering of from on e to three inch es of the material r emains. 
'l'he soil is very susceptible to erosion and frequently gullying starts following 
a single heavy rain and in a short time deep gullies may be fo rmed . The type 
is adequately drained and in places the drainage is excessive. 

Wher e the Clinton silt loam occurs adjacent to the ligh ter colored Marion 
silt loam on the fl.at upl and areas between str eams, there is a gradual change 
from the one type to the other in many areas. The establishment of boundary 
lines between t he two types is fr equ ently made r ather arbitrarily. 

Most of the type has been cleared and is now used for general fanning. 
Th e original t r ee growth was largely hickory, red, black, scarlet, ·white and 
burr oak walnut. maple, pine and haz el brush. On the areas which are 
tirn bered at present the growth is scatter ed and mostly small in size. 'l'hese 
areas are used for pasture purposes. 

On the cultivated areas, general farm crops are grown. Corn yields from 
25 to 45 bushels per acre, oats, 20 to 40 bushels per acre, hay, one to 2½ tons. 
Clover and timothy mixed is the chief hay crop grown. ·wheat is grown t o 
some extent, y ielding 15 to 30 bush els p er acre. Some rye is grown. On this 
type there is some commercial production of tree fruits , mainly apples ancl 
small fruit s. P eaches, plums, pears and cherries do well. Raspberries, black­
berries and strawberries are grown in consider able quantities n ear Burlington. 
Sweet corn, tomato es, cucum bcr s, onions, cabbage and other vegetables arc pro­
duced in the vicinity of Burlington and are sold at the canning factories and 
at the city markets. 

The Clinton silt loam will r espond in a very large way to applications of 
fertilizing materials. Farm manure is particularly valuab le for use on this 
soil, inasmuch as the type is r ath er low in organic matter. If farm manure 
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is not available for use, legum e cr ops sh ould be turn ed under as green 
manures. The type is acid and applications of lim e ar e very necessary for 
the best growth of general farm crops, and particularly of legumes. The 
application of a ph osphate fe rtilizer would be very desirable on this soi l 
when general farm crops are to be grown, eith er acid phosphate or rock 
pl1 ospha te being applied. Acid phosphate seems to be somewhat preferable 
fo r nse but in so me cases ro ck phosphate gives Ycry good r esults . 'l'es ts of 
both fe rtilizers arc r ecommended. 

For fruit crops and for the various truck cr ops which are gr own in some 
ar eas, the application of certain compl ete com mercial fert ilizers is very de­
sirable. The parti cular brands of ferti lizer s whi ch ar c made up for t he 
cr ops to be grown should be selected. In many cases very larg-c crop in­
cr eases in truck crops ar e secured from the n se of complete commercial 
fertilizer s. For general farm crops acid phosplrnt e will probably prove quite 
as satisfactory . 'l'ests of complet e commercial fert il iz ers m::i y be carri ed out, 
how c,·er , in comparison with acid phosphate ::ind if brtter r rsnHs arc secured, 
then the complete ferti li zer ma y be employed . 

TAMA SILT LOAM (120) 

'I'h e T am~1 silt loam is the third lar ges t loess soil ::incl thr :fifth most cxtcnsi ,·cly 
developed type, covering 7.2 percent of the total area. It is q nitc ge nera Hy 
developrd, oc cuni11 g 2t th e h e~icls oE most of t he ~111nll er cln1i11ap.-('\\'a .1 ·s. l t is 
found on the slopes separating the more level Ornndy silt loam upland s fro m 
the li ght er-colored, forested and more eroded hill sides ndjaccn t to th e 
streams. Here it occurs in rn::in~- narrow, continuous str ips. It is most exten­
s ively developed in the northwestern par t of the coun ty, alth o there arc a 
number of r ather lar ge individual areas in the southern part of the county in 
Concordia and Union 'I.'ownships. The areas in the northwestern par t arc most 
extensive in W ashington and Pleasant Gr oYc Townships. Some rather con­
sid erable areas ar e also fo und in Danville Township. 

'l'h e surfa ce soil of the Tama silt loam is a dark bro11·n friable silt loa m, 
grading at 14 inches into a yellowish-brown silty Jay loam. At 22 inche::; , 
the subsoil is some,vhat h eavier in texture, b ecomin g a silty clay, yellowish­
brown in color. Occasionally below 30 in ch es ther e are faint yellowish­
brown mottlings and iron stains. 

In topography the Tama silt loam is gentl y rolling to rolling. It is well 
drained as a whole. In some ar eas wher e it occ urs adjacent to the Grunil y 
silt loam, and the topography is more gentl y undulating, there is a gradual 
t ransition from one type to the other and t h e boundary lines are qn ite 
arbitrarily located . Drainage her e is not satisfactory. Occasionally er osion 
occurs and on the steeper slopes the surfa ce soil may vary from 2 to 6 in ches 
in depth. In a few isolated spots, the lighter colored silty clay loam subsoil 
is exposed. 

The type is largely culti vated, about 70 p er cent being in cul tivated crops. 
'l'he r emainder is utili zed for p::isture. General farm cr ops nr c grown an cl 1he 
yields of t hese crops ar c very much th e same as those secured on the Grund y 
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silt loam. Corn will average from 45 to 5f) bushels. Oats, from 40 to ;50 
bushels and hay from 1 to 3 tons p er acre. 

·while the Tama silt loam is normally a productive type, it will r espond 
r eadily to applications of farm manure, lime, and a phosphate fertilizer. 
The use of manure is pa r ticularly ben efi cial an d many experiments h ave 
shown large incr eases in the yields of gen eral farm crops brought about by 
this material. The type i · acid in r eaction and lim e applications will be of 
ben efit to the gro\\'th of le0 ·umes and will also bring about incr eases in the 
yields of general fa rm crops. Rock phosphate and acid phosphate haY e both 
be en used to adYantage on thi s typ e, in some cases the acid phosphate seem­
ing somewhat preferable \\' hile in other cases t he r ock phosphate showed up 
a bout as well. Complete comm er cial fertilizers may be used on this type but 
it would not seem from the experimental data availabl e, t hat they will be as 
(•eo 11 omi<;al ly profitable as th e use of acid phosphate. 

GRUNDY SILTY CLAY LOAM (115) 

'l'he Grundy silty day loam is the fourth largest lo ess soi l and the sixth 
111 ost cx tcnsi ,·e soil type. It cover s 4.8 per cent of the total area of 
t he count~·. It o<;<; urs on the high , fla t upland a reas bet1\'een the strea ms 
wh ere the land is not so well drained . There are numerous inegular shaped 
bodies, rangin g from 50 ac res to seyeral sections in ex ten t. The type is found 
ma i11] y in the western half of th e co unty. 'l'he largest developments occ ur 
aro und Danville, wes t of Yarmouth , along the county line and near Mediapolis. 
Numerous small areas arc found scattered thruout th e Grnndy silt loam 
on the uplands. 

In topography the Grundy silty clay loam is level to n early level. The 
natural drainage is poo r owing to th e level topography and the impervious 
condition of the subsoil. Tilin g is very necessary on this soil to make it 
most satisfactorily productive. 

All of the typo is under cultivation, general farm crops being grown . 
When well drained, corn yields 40 to 70 bush els per acr e, with an average 
yield of about 50 bushel::;. Oats yield from 40 to 60 bushels per acre. 
Clovl' r alcrn c a]J(l clove r a 11<1 t i 111 otl1y hay y ield from J ½ to 31/j tons per acr '. 

The Grundy si lty clay loam n eeds drainage fir st of all in order that it 
may be made mor e .·::itisfactorily productive. Proper cultivation is also 
necessary . It is important in cultivating the type that it be handled under 
the proper moisture condition s. Plowed and cultivated wh en too wet it may 
bake and clod and will r emain in poor physical condition for a long period. 
In dry weather cracks frequ ently form on the surface of the soil. ·while 
t he soil is high in organic matter, the application of farm manure seems to 
be of valu e. Small amounts of manure will stimulate the produ ction of 
available plant food and improve th e physical condition of t h e soil. The 
manure should not be appli ed on t h e type preceding the growing of a small 
grain cr op as it is liable to increase the danger of lodging. Small amounts 
at other points in th e rotation , howev er are of value. 

The type is acid in reaction and will r espond to the application of lime if 
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legumes are to be grown . In a number of experim ·nts the use of a phos­
phate ferti lizer has been found to prove valuable on the soil. Acid phos­
phate and rock phosphate have been tes ted in these experiments and in 
some cases the acid pho ·phate has proven preferable. In other cases, how­
ever, r ock ph osphate has been quite as satisfactory. 

MARION SIL'l' LOAM (67) 

'l'he l\Iarion silt loam is a minor type covering only 2.3 percent of the total 
area. It is found in numerous small irregular shaped bodies on the flat ar eas 
of upland between the streams, occurring adjacent to the Clinton silt loam 
on the slopes to the streams. The type is develop ed in all parts of the county 
in association with the Clinton silt loam. 1'hcre are no ver y large individual 
areas but it is most extensively developed in Flint River 11 ownship and in 
Union 'l'ownship. 

'l'be surface soil of the Marion silt loam is a grayish brown to whitish-gray 
srnooth silt loam , extending to a depth of 10 inches. At this point there is 
a light gray or ,l"l1itc, flo ury compact silt layer , 5 to 8 inches in 
thi ckness, sometimes faintly mottled with brown. Below this silt layer, t he 
subsoil consi ts of a l i0 ·lt t brown or grayish-brown pla tic silty clay to clay, 
mottl ed with gra y and y ellowish-brow11. 'l'he mottlings increa e in the lower 
uepths and occasionally iron stains are noticed. At about 40 inches t here is 
a more friab le lighter brown silty clay or clay loam. Sometimes thi s lighter 
area occurs at a depth of ao inches. The subsoi l is very tough and imperv ious. 

In topography the lVf arion silt loam is level to fi at. The natural drainage 
ii:i p oor owing to the topographi c position and to the impervious uature of 
the subsoil. Tiling the type is very necessary in ord er that satisfactory crop 
yields may be secured. 

All of th e type is under cultivation corn, oa ls, wheat, timothy, rye and 
millet being the chief crops grown. The yields of t hese crops are slight ly 
lower on the aYcrage than those secur ed on the Clinton ilt loam. 'l'he soi l 
will be benefited Yery materia lly by applications of farm manure aud larg·e 
in creases in gen eral farm crops are secured with li ber al use of t his material. 
Jf manure is not available for application to th e type, then legum e crops 
should be turned under as green manures. 'l'hc soi l is particularly in need 
of organic matter. 'l'he application of lime would be Yaluable, as the soil 
is acid in reaction . This would be particularly true if legumes are gr own . 
Th e use of a phosphate f ertilizer will increase cr op yields on thi s soil. Acid 
phosphate would probably be preferable for use as the organic matter con­
t c!1t of the soil is low. ·when the soil is built up in organic matter then 
rock phosphate might be used with equal effectiveness. "\Vhen properly 
drained and with the addition of or ganic matter in the form of farm manure, 
the use of lime, and the application of a phosphate fert ilizer, crop yields on 
this soil type are quite satisfactory. 

TERRACE SOILS 

11 her e are ten terrace types classified in the Bremer, Bertrand, Plainfield, 
J ackson, Buckner , Calhoun, and Davenport series. 'l'hey are all minor in 
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extent, the total acr eage in the terrace soils.amountin g to only 3.3 percc 11 L 
of the county. 

BREMER LOAM (12) 

The Bremer loam is Ute most cxt cns iYely cl e ,· r lopecl of the terrace t_,·pL'S, 
occurring on O. !J per cen t of th e total area. It is fo 11nd m,1 inly in three a reas, 
occurring northra st of' Sn ide r and one and t hree miles n orth rast of Kingsto 11 . 
There are also a number of /'ima ll areas of the type. It occurs on the flat 
tcna ces from 6 to H feet aboYc the 1\Iississipp i bottomlands. 

Th e surface so il of the Bremer loam consists of J:2 inch es of a dark bro,n1 
loam, varying som ewha t in t xtm c from a sam1y loam to a l1 eaYy silt lon 111. 
'l'he prevailing t exturr , howc ,·cr , is a loam. The upper subsoil is a c- ltoco­
late brown or a dark r eddish-brown friable silty clay loam w ith some g ray 
and r eddish or yellowish-brown mottlings. Below 20 inch es, th e subso il is 
a heavy silty clay to clay loam, li ght r eddish ot· pinkish-brown i 11 color , 
highly mottled with yellowish-brown and gray. Th e lower suhsoi l sh ows 
numerous brown iron sta in s and co ntains some coarse sa nd ancl pehblrf<. 

In sections of 33 and 34 of Union Township a 11 d in Section 1!) of 'l'alll a 
Township, ther e are small area s ,d1i ch are mapped a.- Bremer loam which 
vary somewhat from the typical soil. In these ar eas tl1 crc is a light er sub­
soil, a yellowish-brown sa ndy clay having no evid ence of the reddish ti J1t 
which occurs in the typi cn l subsoil. In the arcn so ull1 of Stan-s Ua\"C on th e 
cas t sicl e of Flint River th e soil below the 2.+ iMh clc])th is nnclerlaic1 hy lime­
stone while that on the west side of the river rests on sanel y cla y. 

1'he type is all in cnlt ivation and 1'11 c principal cr ops grown arc corn . whcc1t , 
oats, corn and timothy. Pob1tocs ar c also g rown on tl1i s soil. Yields of 
these crops are generally () uitc satii:;factor y, in Hornrnl sensons. 'l'hc !,vpc 
will r espond, however , to smn ll appli cations of farm mam1 re, to (he use of 
lime for the best gTowth oE legumes and to the application oE pl1 osphorn s 
f ertili zers. Lib eral amount s of farm manure arc not' r eco mmemled for this 
soi l, as it is black in color aml fairly well suppli er1 witl1 organic matt er . The 
use of small amo un ts, however , wi ll aid in the proch1 ct ion oE aYa ilable phmt 
food and h ence will bring about profit able increa ses in crop yields. 'Tl1 c use 
of a phosphate fert il izer wi ll prove very desirable on the so il, either r ock 
ph oi:; pha tc or acirl ph osplrntr hPing nse(l . In many pl aces, acid phos ph ate 
ma y be preferable bu t !h el' e ,J l" C' prob,1hl~- arras 11· h l' l" C rock phosphate would 
<.;h ow quite as profitable r eturn s. 

BERTRAND SILT LOAM (183) 

The Bertrarn1 silt loam is a minor type, cove l'i11 g 011l y 0.-! 1wree nt of the 
total ar ea. The most extcnsiYC areas nrc found alo11 g th e bluffs nra l" Burling­
ton , extending in narrow strips nortlrward as far as Snid er. Small ar eas are 
also found at Kin gston and three miles west of Spri11 g Grove. 

The surface soil of tlic Bertra11d silt loam is a friab le li ght ~·ellowi sli si lt 
loam to a rlepth of t en in cl1 es. B elow that point, 1-h c subsoil is a lig·l1t 
yellowish-brown silty clay loam, slightly h eavirr than the surface soil F r om 
30 to 36 inches, the sub. oil i a yellowish brown silty clay, mottled with 
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r r ayi sh-Lro1rn . I n so 111 c pla ces, the type js Li g· ltl c1· i11 (ex.L ure i11 the s u rface 
so jl r ang•jng fr om a Ycr.r fin e sa nel y loam to a Jon 111. '.l'hL•sc n1 riatio11s " re 
usually fo und on ar eas of the typ e acljacc nL 1o Ili c bl uffs ,1'11er c th ere ha s 
been considerable wash from t h e higl1er uplands clow11 01·cr t he lcnaccs . 

]n iopograpl1y the type Yarics from fint in grn!ly u 11 dulati11g;. "\',1t 11ral 
drainage is adequate. All of the soi l is in c ullirntion a11d gem• ral fa rm 
crops are gr own. 

Crop yields are very much the same as th ose secur ed on the B remer so il s 
and are in general very satisfactory. The type will respom1, l10wcYcr , i0 

the applications of farm rnaimrc, the use of lim e to r emedy aricl it,1·, ;incl Lhc 
application of a phosphate fcr t/lizer. 

BREMER SILT LOAM (88) 

The Bremer silt loam is a minor tenace type, coverin g 0.4 percen t of the 
total a r ea. It is found on the second botto mlands along t h e streams of 1 h<· 
coun t~,, being most cxten siYe]y cleYcloped along Flint Rinr. There a r c 
th r ee small areas n orthwest of August a along the Skunk River, two on 
Brush Cr eek , one on Long Cr eek , northeast oI Augusta, one at Kingston 
and several small areas along Y ellow Spring Creek and Cedar Fork of Flint 
Riv er. 

The Bremer silt loam is a dark brow n, friable ,;ilt lor1m, ex tending to a 

d epth of JO inches. Below tha t p oint the subsoi l is a brown s ilt~- clay lo ,1 m 
with faint gray or yellowish-brown rnottlin gs. At 20 to 2G inches, it bcco 111 es 
a yellowish-brown or brow11 silty cla y, mottled with g- ra y and ?ellowish­
brown . 

'l'here is some Yariation in the surfa ce soil. Occasio1 1a]]y it ;1pproacl1rs a 

si lty cla y loa m an d is somewhat darker in color . 'l'hcr c nr c some nreas wl1 cr c 
a li gl1ter color ed materia l lrn s been washed oYer ll1c surface from th e adjace nt 
uplands. 

In topography, t h e Brem er si lt. loam is fl a t nnd drainage is frcqu entl.1· 11 ot 
entirely adequate. 'l'hc t yp e occurs two to t en feet a h ove overflow bnt oll'i11 g· 
to the fla t t opography and the heavr character of tl1c .· nbsoil ti ling is fre ­
qnently very necessary. 

'l'h c soil is 11 11 in cultivation nm1 gc11enil farm cr op s arc p;rown. The y ields 
of these cr ops ar c ordinarily quite sa ti sfa ctory. The type will respond, ho1i·­
ever, to a small application of manure, the usc of lime and the a pplicill im 1 
of a phosphate f ertili zer . Large amounts of manure arc ll ot neeclcd as the 
soil is fairly well suppl ied with organic matter . Small applicatiou s, h owcvr r, 
will s timulate the growth of cr op s to a ver y large extent. 'l'h c 1rnc of limr. 
is n eed ed for the very best growth of legumes and a phosphate fe rti lizer,. 
rithcr acid plrnsplrnt e or r ock phosphate will pro,·e profitnbl c for m;c 011 
the typ e. 

PLAINFIELD SAND (19 4 ) 

'l'he Plain field sancl is a minor t ype, covering only 0.3 p ercen t of 
the total area. It occurs in a numb er of small areas, the larges t 
being fo und in the vicinity of Spring Grove . Small areas occur northeast of 
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Kingston n ear Mullahy and west of 'l'imb er :take. In the areas n ear Spring 
Grove, the soil is 13 to 20 feet ab ove the bottoml and while in the smaller 
areas the type is only 6 to 10 feet above the bottom land. 

'l'he surface soil of th e Plainfield sand is a yellowish-brown, loose to medium 
sand, extending to a depth of 18 inches . Below tha t poin t, t he sub. oil is a 

lighter yellowish -brown , loose, incoh er ent uniform snnc.l . Small quanti t ies of 
coarse gTaYel arc occasionally found in the surface soil. 'l'h c type is level 
in topograph~- and drai11ngc is good to excessiYc. 

.All of the soil is in cull i vat ion and on most of t h e areas general farm crops 
are growu. Corn yields about ~O bush els, w heat, about 12 to ] 5 bu sh els, and 
oth er crops gi1·c s imilarly low y ield s. In the area n ear Spring Grove, t ruck­
ing is carried on quite ex tcn s i1·ely a 11 d ollions, ,1 sparag us, melons, cel er y a nd 
,;weet corn ar e grown. 

rl'his 1ype is particularly in need of organic ma t ter to make it mor e pro­
ductive and the lib eral use of farm manure is ver y desirable. L ar ge in­
cr eases in the y ields of general f ann crops will fo llow th e u se of t h is 
materia l and for truck i11 g th e t urning un clcr o [ considerable amounts of 
manure is very <les irablc. ·when farm manure is 11ot available the u se of 
Jegumi.nou s crnps as grcc 11 111a 11urc sh ould be pr ac:l iccd in order to b u ild up 
1hc orgai,i<.: nrn1 t t· r supply in th e so il a nd th us r educe the danger oE crop 
i11jmy in d r y S(·aso ns. 'l'lic 1>·pc is acid in r eaction and should be lim ed for 
the best g ro11'lh or· lcg urn r•s. 'l'h c u se of a pl1osphate ferti lizer would 1n·oye 
of Jar gc1 value wl1(' ll gC'n eral farm. erops a rc grnwn. "\\Ther e trucking is 
practiced the appl ica tion o r spec ial commercial f ert il izers mad e np to favor 
1h e growth of lltc incliYicl1ial cr op s, sh ould 1Jc e 111ployccl. Profitable r eturns 
may be secured from the nse of t l1c proper complet-e co mnH'l' r ial fe rtili zer s. 

PLAlNFTELD FJNJ~ SANDY LOA l\ f (!l7) 

'l'he Plainfield -fi 11 e sa.rnly loam is a mi11or ty pe, covering onl_v 0.3 pcrct>nt 
01' Lhe to tal arr,1 . Tt is fo und in a 1rnmbPl' o r smnl l a reas, us uHll .v associa ted 
with the Plainfi eld ,.;allC1. '!'h er e ,ll"C seve t'a l a r r r1 s a ssor iatecl w ith this laLLer 
type in the Yi<-in i1.1· of S pri ng Grn1·c . Fi1·e smal l areas ar e fo nn cl 11 orl li cast 

of Snider. 
rrhe surface soi l of Lhe P lai11fi eld fine sallll y loam is a l ig·ht brown to brown 

fine sandy loam , un cl erlaicl at JG in ch es b,)· a l ight er b r own , loose fine sa1Jd y 
lomn 1o Y<'I' ,\ ' fi1H' s11mly lo;, 111 . T11 t li e areas n ear Snider, th e s ub ,;oil con­
tains much coarse mat erial ancl the ,.;nrEa ce r;o il var ies from a fin e sanel y l oam 

to a sandy loam. 
Tn topograpl1 y thC' type is fla t to ge11tl~· und ulati ng and drain age is goorl 

t o excessive. 'l'h e soil is inclined Lo be drouLhy. It is a ll cultivated and 
general farm crors are g-rnwn except on the areas near Spring Gr oYC wher e 
trucking is pr11c1irecl. 'l'he same cr ops a.r e g-rown on tl1i s soil a s on t h e Plain ­

fi eld sand. 
The n eeds of this soil ;.i r e ver y much the same as those n oted in t h e case 

of the Plainfield sa nd and include the lib er al application of farm rna11ure or 
the turning under of leguminous cr ops as green manures, the application of 
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lime to remedy the acid condition, the use of a phosphate fertilizer for gener al 
fa rm crops, and the applica tion of a complete co mmercial fertilizer for such 
lruck crops as may be gr oll'n . Large i11creascs in crop yields may be secured 
on this typ e by the proper application of these ferti lizing materials. 

JACKSON SILT LOAM (81) 

11 he Jackson silt loam is a minor terrace typ e, covering only 0.3 p ercent 
of t he total area. It is found on the flat t erraces 13 to ~0 feet above 
Ll1e boLtornlall(ls and oce urs in num erous small nrcas along th e Skunk 
River and Flint RiYcr. Small, disconnected strips of the type are fouml along 
the Skunk Riv er begi11n in g just cast of Augusta and following the com-sc of 
t he ri rcr to the co unty lin e. More extensive developments of the type are 
found beginnin g abont one lrnlf mile north of Burlington and extencliug 
11 01"1.licast\rnnl. 'l' h.cr c are scvcn1l small isolated areas along t he Flint River. 

'l'hc Jackson sil t loam Lo a depth of 8 inches is a dark yellowish-brown or 
grayish-brown floury silt loam, passing into a yellowish-brown light silty clay 
loam, mottled with g ray and showing some yellowi sh-brown arnl iron stains. 
'L'h c snb,;oil becom es hea Yier with depth and, at JG inches, grades into a silty 
clny loam to clay loam, li ght brown to brown i n color and strongly mottled 
with light yellow and so me gray. Th er e arc numerous iron sta in s in the 
low er subsoil. Occasional ly in the areas adjacent to the slopes of th e up­
lands the surface laye r is modified by a mixture of fine material which has 
been washed clown from th e bluffs. 

lVIost of the Jackson silt loam is under cultivation, general farm crops being 
grown. Corn yields 35 to 50 bushels per acre, oats, 30 to 45 bushels a nd 
wheat, 18 to 35 bushels. 

11 he t y pe will respond to applications of organ ic matter in the form of 
fa rm manure. Leguminous crops should be used as green manures to supple­
ment the appli cation of farm manure or as a substitute for that material. 
'l'he type is acid ;rnd addition s of lime are desirable for the best growth of 
lrgnmes. Th e applica ti on of a pl1osphatc fe rtilizer wi ll be of valu e. 

BU CKNER SANDY LOAM (40) 

'l'hc Buckner s, rncl r Jon rn is a minor 1" en,1 cc 1_vpf' , coi:eri ng 0.3 pcr­
crnt of t he total m·en. ]t occrn·s in scvei-,1 l small a rcas, the l in gcst 
being found northeast of Kin gston and north ast of Snider. Ther e is a 
:small area just east of Prairie Gron along th e Fl in t River. 

'l'he surface soil of th e Buckner sandy loam consists of a dark brown sanely 
loam, extending to a depth of 2-± inches. At thi s point the subsoil is a dark 
r eddish-brown or chocolate-brown sanely loam to loamy medium to coa r se 
sand. In some ar eas wher e the type occurs in depressions, the surface soil 
is a somewhat heavier sanely loam to loam and th e subsoil is a clayey sanely 
loam. 

The topography of the Bucknrr sandy loam is lc1·cl to flat. Drainage is 
good because of the samly character of the soil. Pra eticall? all of it is under 
cultivation , and general farm crops are grown . Good y ields are scc m f' cl rn 
favorable seasons but th e cr op,- are apt to s uffer in p c1·iocls of drought. 
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The use of farm manure is very desirable •on this soil and lib eral applica­
tions should be made. This will reduce the danger of injury to the cr ops 
from drought and also increase the ferti lity of t he soil. Leguminous crops 
should be used as green manures when farm manure is not availab le for use 
iu sufficient amounts. 'l.'h e type is acid and would r espond to lime especially 
for the best growth of legumes. 'l.'he application of a phosphate fert ilizer 
won lcl undon btedly prove of Yalue. 

BREMER S ILTY CLAY LOAM (43) 

The Bremer silty clay loam is a minor type, covcri11g only 0.1 per cent of 
the total area. It is found in several small di scoim ectcd areas occurring along 
the Flint River , especially in Flint Riv er Tow11 ship. Other bodies associated 
with the Bremer silt loam arc found southeast and northeast of Kingston. 

'l'he Bremer silty clay loam is a heavy silty clay loam, extending to n 
d epth of 20 inches, the t extm-e becoming somewhat heavier at the lower 
depths. 'l'he subsoil is a dark brown to black clny, usuall y mottled with 
brown or gray and containing iron stains below 30 inches. In some areas th <' 
bl ack , unmottled clay extends to a depth of 36 inches. 

The type occurs in depressions and poorly drain ed areas on the flat terraces. 
'!'he natura l drainage is poor. The installation of tile and in some cases tl1c 
use of open ditches is 11 ccessary for the best drainage of the soil. General 
farm crops are grown on the soi l and when it is thoroly drained, fair ly sat is­
factory crop yield s are secured. 

Small amounts of manure added to the type, especially when it is u ewly 
drained, wi ll be of value. Manure should not be add ed to the soil, however , 
precedin g the growing of small grain crops. 'l'he type is acid and the use 
of lim e will be of value wh en legumes are to be grown. The application of 
a phosphat e ferti li zer , either acid phosphate or rock phosphate, would pr0YC 
very profitable. 

CALHOUN SILT LOAM (42) 

'!'h e Calh oun si lt lonm i~ a minor type, covering on ly 0.1 percent of t he 
totnl area. It occurs ill four small areas, the largest being found north of 
Burlington, where F li11 t Riv er joins the Mi ssissippi RiYer. Two bodies arc 
fo und along F lint River 11ort Ii west of "\Vest Burlington and one area occurs 
in the southwest corner of t l1c county, where t he Skunk River enter s the 

county. 
The surface soil of the Calhoun silt loam is a smooth light grayish-brown 

si lt loam extending to a depth of 10 inches. At this point there is a layer G 
to 8 inch es in thickness of a whitish gTay floury silt loam, mottled faintly 
with brown. Below this silt layer, the subsoil is a yellowish-brown silty clay 
mottled with gray aml yellow and brown. Rusty brown iron stains occur 
thruout the subsoil. In some small areas, the subsoil contains considerable 
fine gravelly material, but usually it is very stiff and impervious. In 
topography the type is flat and clue to this fact and the heavy subsoil, natural 
drainage is poor. 

All of the soil is now in cultivation , gen eral farm crops bein g grown. 
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'l'he yields are about th e sam e as those secured on the Jackson silt loam. 
.. When the type is well dra in ed, improved conditions for crop yields are 
secured. Applications of farm mnnurc are very desirable on this soil as it 
is low in organic matter. Large increases in crop yields will fo llow the use 
of this material. L eguminous crops should be used as g-reen manure when 
farm manure is not available. The type is acid and will r espond to the use 
of lime when legum es are to be grown. The use of a phosphate ferti liz r is 
to be r ecommended a11d considci-abl e incr eases in crop yields may Le secured 
by the application of acid phospha te or rock phosphate. 

DAVE.\fPORT SlLTY CLAY LOAM (101) 

'l'he Davenport silty clay loam is a minor t yp e, covering only 0.1 
percent of the total area. 'l'herc is one area of t he type, just north of t he city 
of B urliugton. 

The surface soil of the Davenport silty clay loam is a dark brown to 
cho colr1te-brmn1 heavy, t enacious silty clay loam to clay loam, extending to 
a depth of fi in ches. 'l'he subsoil is a plas tic chocolate-Leowu silLy cla.r or 
clay becoming· gradually lighter in color at the lower depths . At 18 inches 
it ch anges to a light er r eddish-brown clay , moW ed with gray mid y ell owish­
brown in t he lower par t . 'l'l1 e low er subsoil g en era lly gives a r ea ction for 
lime wh en t ested wi th acid. 'l'h e soil is und erlaid with limes tone rock which 
is us ually w ell below t he three foot section, but in some places it occurs 
wi thin 12 inch es of the surface. Drai11age is poor, owing to t he flat topogr aphy 
a nd th e heavy character of th e soil. 

Gener al farm cr ops ar e grnwn 011 th e typ e, and the yi elds are v ery much 
tl1 e same as those secured on the Grundy silty clay loam. 'l'he typ e is in 
need of drain age to be macle mor e productive. Small applications of farm 
manure would be of valnc t o st imulat e th e production of available plant 
food. 'l'he use of lime t o r cmr dy the acidity in the surface soil would be of 
Yalu e when legum es nrr t o be grown . 'l'he application of a phosphate fe rti lizer 
w ould bri11g ah ou t co 11 s icleral.Jl e crop incr eases . 

SW AMP AND BOTTOMLAND SOILS 

'l1her e are JO a reas of .·wamp an l L ttomla 11 d soi ls i 11 th e conn Ly nncl 
these wi th th e ar ea of riYerw as h make 11 soil a reas. 'l'oge th er th ey co \· er 
18.3 per cent of th e total area of: the county. 

WABASH SILTY CLAY LOAM (48) 

'l'h e W abash sill y <:la y loam is the larges t l>ottomlam1 soil in ihc count.,· 
and the four th most extensively developed type. It covers D.7 percent of 
the total a r ea . It is found pr incipally in the Mississippi RiY er bottoms 
altho th er e are a few strips alon g the heads of the ·maller cr eek s in the 
n orthwestern par t of th e co1.rnt- y. 'l'hcse areas and the areas south of Spring 
C:rove are subj ec t to oy erflow. All the type north of Burlington to the 
county line, excep t small areas n ear the city is protected by the levee wb iclt 
k eeps out the fl ood water s. 'l'he ex tensive d evelopment of the type along 
the river is particularly evid en ced in th e northeastern part of the county. 
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The surface soil of the ·w abash silty cb1 y loam is a blac k, t enac ious silty 
clay loam to cla y loam, ex tending to a d epth of six to eigh t in ches. A t t hat 
point, the soil is a black stiff clay or silty clay som et im es fa intl y mot ti ed 
with gra.r and brown to a depth of 18 t o 24 inches. 'J'h c low er s nbsoil is a 
dark brown or grayish-brown impcnious clar mot tled ll" it h :Hll owi sh-b n l\n1 
and gray, containing iron stains. In some places t he cl ad ~ uro\1· 11 or bl ack 
cluy extends thru the 3-foot section with faint g r ay or brown mottlings. 
occ urri11g only in the lower part. Occasionall y coarse saml ancl small p ebbles 
arc found on the surface and in the subsurface soil. 

In topography the "\Vaba sh silty clay loam is Jeyel to fl at. It is cu t by a 
network of old sloughs and channels along the river , extendin g back one to 
on e and on e-half miles to,rnrd the bluffs . 'l'her e w er e many shallow la kc,; 
form er ly scatt ered over t he area and mo. t of th ese have been drain ed. 

In th e o1d d epressed areas and poorly drained sloug·hs, the soil vari es from 
the typical in th a t the surface soil is inclined t o be mar shy and ther e is a 
growth of rushes, sedges and water grasses. The subsoil in these areas is a 
gray to drab silty clay mottled with gray a ncl iron stain s in the lower d epths. 
Occ,1 sio11ally there is some calcareous mater ial in the lower subsoil. D ep osits 
oE so called alkali appear on the surface of the soil on th e edges of t hcs(' 
areas, in hot dry weather. Sometimes thin layers of peat and muck , 1 t o 3 
inches in depth cover the surfa ce. 'l'hese d epressed poorl y drain ed areas arc 
found mainly north and north east of Snider, in old disconnected slou ghs n r ar 
the river. 

Small areas of ri\"Cnrash all(1 pmc sancl a lo11g the ba11ks of th e ri\' Cr arc 
also in cluded with tl1e "\Vnbnsh silt:· ch1r loam , beca use th c.v arc too s mall 
to show separately on th e nrnp. 'l'here ar c al so pa tches of th e Cass and Sarpy 
fine sa11tl:· loams which cannot be mapped se parately bcc aL1 sc of their small 
extent. These arc fo und on tl1e islands of the riv er. 

About three-fourths of th e 1ypc is u 11 cl cr cultiv a tio 11 , geur ral fa rm crops 
bein g grown . Cor n : ·ielcls GO to !)O bu shels p r r acr e i 11 fav orabl e srasons 
wh en the soil is well drainecl. "\Vheat fr equ entl y )·icld r; fr om 20 to 4:2 bush rls 
11cr acre, oats, 40 to 60 bushels and hay, 11/~ to 3 tons per a cr e. Some ,rilcl 
hay is grown on the poorly d r ain ed area s. Some f ruc-k crops arc g rown. 
'J'h e arens not nnclrr cultivation arc used for pa sture p1 1rposcs. The lancl out­
s iclc tl1 e le \"C' C on th e isl a11C1s is completely CO \·er cd i11 p eri ods of hi gh ,rater. A 
frw a r eas on the islands haY e been cleared and arc f11rrn ccl. Th e low c1e­
prcssccl :;;loug-h arras are 11011-agricultural un til dra in ed . 

This type is chiefly in need of drainage to be made mor e product ive. When 
thoroly drained, care should be taken to plow and cultiva te the so il under 
proper moi sture conditions to avoid bakin g and cracki11 g. Small amount s 
of farm manure will stimulate the production of availabl e plant fo od on thi s 
soil. Jiarge amounts should not be used , and manure should not be appli ed 
preceding the growing of small grain crops. Applications of lime would br 
\'aluable whrn leg umes are to b e grown . 'l'he use of a phosphate ferti lizer 
eith er acid phosphate or rock phosphate would prove very desirable on the 
type. 
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W ABASH LOAM (49) 

The "\\Tabash loam is t lt e sccorn1 lal'gest bot tnmlau(1 so il , co\' c r in g 
::? .6 p er cent of t he totc1l area. It occ urs along S1win g Cr eek , Brnsh 
Cr eek and Long Cr eek ancl in con;;ic1ernblr areas along the Flint Ri1·er and 
in the Mississippi Riv er bottoms. Other develop ments of the t,qJ e arc also 
found along the cr eeks whi ch Ao11· northw::ird into Louisa Connty . Ther e 
ar c a number of other areas of th e t,vp e b11 t the la rges t clc-\' elopm ent 1s 111 
th e northeastern part of the county. 

The surface soil of the 'N aba sh loam to a d epth of 20 inches is a dark 
brown t o black friable loam, cont aini.11g con siderc1 ble Yery fin e sa11cl. 'l'h c 
subsoil is a yellowish -brown t o dark brown silty clay loam, mot tled with 
yellowi sh-brown and gra,v. In the areas n ear Huron , t he subsoil is a heavy 
loam, only slightly heavier t han the smface soil , and in pla ces it ha s a 
r eddish cast . Along the smaller st reams and t ributaries, the darker color ed 
heavier clay loam subsoil predominates. In the n orthec1 stern part of t he 
county, in the Mississippi River bottom s, the soil is lighter in t exture both 
in the surface soil and in the subsoil. H erc the boundary lines between this 
t y11e and the Cass loam have been fixed rather arbitrarily as ther e is gn-idual 
change from one typ e to the other . In the ar eas alon g th e Flint River , th e 
soil is characteristically light er in t ex ture. 

'!'he a r e11 s of the type 11long the Flin t River ancl in the Mississippi River 
hot t om s c1rc practically all under cultivation , g·cn cral farm crops bein g grown. 
Yields are ver y much the sam e as on tl1 c other ,Vaba sh types ,incl ar c riui tc 
sat isfactory i.n normal seasons. 'l'h e arras 11 lo11 g t he smaller s tream s c1n(l 
t-l1cir tributc1ries are largely pastured. 

,Vhen cultivated , this soil will r csp011d to 11 pplica t ions of farm rnnmn·c 
in sm;ill arno11nts to stimulat e the procluction of 11vailable plan t fo ocl . ' l'h c 
t ype is acid and li me will prove of v11l ll c for in cr c11si11 g t he growth oE 
legumes. 'l'h e appli cation of a pl1osph a1 e f ertili zer would be ver y dcs ir11blc. 

GENESE E V E R Y FINE SANDY LOAM (70) 

Th e Genesee very fin e s11ncly loam is t l1 c tli i1·cl. largest bot.to 111la nd soi l, 
covering 1.6 p er cent of tl1e tota l arec1. Ther e al' c a nmnh er of small c1r e11s 
of th e t y pe along th e filrn 11k R iver a 11 (1 flint Ri,,er , bnt· it is d rv rlopccl most 
rxt ensivcly in 11mTow strips al ong- the short e1· t1·ibntary stl'earn s wh ich cut 
thrn thr light colored Clinton soi ls on t he 11pl ,rnds. 

The surface soil of tl1 e Genrsec ver y fine sand y loam consists of ] 8 in ches 
of a light y ellowish-brown to brown ver y fine sandy loam. The subsoil is a 
ligh ter brown to brown very fine sandy loam to silt loam. In the var ious 
areas of the type, th er e are spots of light colored sand. 

The areas alon g th e smaller str eams 11re largely suhj ect t o overflow and 
the bodies of the type along Flint River and Skunk River c1rc frequently 
flooded . 'l'hese latter areas are cropped mostly to corn, which yields 25 to 
55 bushels per acre. 

'l'he smaller areas of the typ e alon g the minor streams are used for pasture 
purposes. vVhen the areas are cultiva ted they will r espond to lib er al appli-

D ES MOINES C'OUNTY SOILS Gl 
. 

cations of farm manure. Lime should be added t o r emedy the a cid condi tion 
which prevails in t he soil and t he appli cation of a phosphate f ertili7.er w ould 
be very d esirable. 

WABASH SILT LOAM (26) 

The ,Vabash silt loam is th e fourth most ext ensive bottomland soil, cover ­
ing 1.4 per cent of t h e t otal ar ea. It is found mainly along the smaller creeks 
an d their t ri bu 1 m·ies in the Grundy silt loam u pland plain. In the western 
part of the count.r th er e il r e continuous strips along the upper courses of 
Cedar Cr eek and l<'lint RiYf'r . Small areas, JO to 30 a cres in size are found 
along th e lo,Ycr part of th e riYe1·. 'l'"·o of the lar ger areas li e southwest o[ 
Spring Crove . Nanow strips occm· alon g Skunk River . There arc few 
sc11ttcred areas in the Miss issippi Hi1·cr bot-toms north of B 11l'li11 gton mH1 
sc r era l in th e Yi cinit y of Huron. 

'l'he smfa ce soil of the ,Valrnsh silt loam is a clark brown l1eayy silt loam, 
18 i11ches in dq1tlt . 'l'l1i s is 1111c1cr laid by a dark hrown or brown t ena ciou s 
s ilt ,r cl11 y loam mottl ed ,Yitlt ycllow ish -bro11·n 11 nd light gra~r. , Vher c t l1 e 
t,q, e occurs 11 enr 1he h r illl s of small t rilrn tat~' streams, ther e is consid cr abl r 
111n lcr ial ,rm:lt c<l on i t fr om the acl .iil cent uplands. H ence i t is sorn e11·lt a t 
v ,11· iahle in eh 11n1 ct r l' . 1\l 011g fiJ)1: i11 g Cr erk anll Brnsh Cr eek it. is a r at l1 e1· 
!ig-h t rolMeLl s ilt l oa111 rnixec1 with th r 1ypi c,1l c18rker silt loam. 

'J'li e type i;; o r 111i1 t0r import,mre bn t most of it is under cultivat ion. 'l' li c 
1rn 1Tow er st rips 11lm1g- th e s1rn1ll er s tream s arc 11tili7.cd for past nrc. General 
farm crops :uc g-ro,rn 011 t.l1 c r11lti\'ated area s mid in favorable seasons v er y 
gooc1 crop ~-ielcl s nr e securell . Th e type w ill r espond to applicatio ns of fann 
manure, the u se of lirn e to r emccl y acid r.om1i tion s and the appliea tion of a 
ph os phate ferti lizer . 

CASS LOAM (18) 

'l'hc Cass l oam is a minor t y pe, covering on ly 1.2 per cent of t he 
t·o1al m·er1. It is fo nncl mai11 l~, in tl1 e Mi ssissippi River bottom s. 'l'h e1·c· 
ar e three smaH c1rcas, 10 to 40 acr es :in si7.e, cast of Spring Gl'Ove. A numb er 
of f:> mall m·c,1 s arc scntter ec1 amo ng the slou ghs alon g· the river , in the n orth­
rastern p::irt of th e county. Other ar eas ar e fonnd north and east of Huron 
near t he county line. The larges t individual ar ea occurs north of Snid er. 

'l'hc s urface soil of 1lte Cass 1011111 js a dark brown t o blilck friab le hc11vy loam, 
from 10 to 15 inches in d epth. 'l'hi s is underlaid by a light brown to browll 
loamy sand, mo t tled wit h faint gra y and y ellowish -brown. Iron stain s occ ur 
in th e lmr er part of the sub soil and ther e is cons id erable coa rse matrrial 
and ver ,v fin e sam1. Ther e 11re some Yarjations in the texture of t he s ubsoil. 
In some plac es it is a ]igl1t brown loarn , sli ght ly Ji g-liter than th e smfa ce soi l 
wllil c in other ar cns, below 30 i11c l1 es tl1 e subsoi l is a :fine to vrrr fin e loose 
sand. In topography the Cass loc1111 is flat but clrainage is good. 'l' lt c Lyp e 
is 11r otcc ted fr om overflow by the levee. 

'l'he soil is p ra cti cally all in cultivation , a sma 11 portion being forest ed and 
11 srd for pn sture. Corn , oat s, wh eat and hay are the chief crops. Co1'11 yiPlcls 
3:i t-o GO lrn sh ('ls, oats, 80 to :-l,i lrn ,.;lil f' s, wheat·, ] 8 to ;1:j b nshels ancl l1 a,1·, 
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about 1½ to 2 tons per acr e. Some areas ar e u tilized for alfalfa and rye. 
'l'he type is na1·ural ly pr oducLiYe and in good seasons ver y satisfactory 

cr op yields arc seem ed . 'l'he ap pli cation of farm manur e would b e Yaluable 
in increasing the y ield of general farm crops. 'l'hc use of lime w ould aid 
in seemi ng t he best growth of leg umes. 'l'he addi tion of a phosphate fe r tilizer 
would be profitable. 

CASS SIL TY CLAY LOAl\1 (51) 

'l'hc Cass sil ty clay loam is a minor type coverin g onl y 0. 5 percen t of the 
total area. It is fo und onl y in the Mississippi River bott oms, on ridges 
adjacen t to the main channel between the sloughs and old channels, or on th e 
tops of the banlrn. The lar gest area of the ty pe is fo und j ust nor th east of 
the pumping station on Tama Slough . 'l'her e are sever al other smaller bodies 
in !h is vicini ty. A f ew nn n ow strips along sloughs near the river ar e fo und 
sou theast of Kingsto11. Olhcr smn ll bodies occur ½ mile south of Concordia 
School and on the comi ty lin r east of Iowa L ak e. Many patch es of the type 
Loo small to map Jrnye been in cl uded with the '\Vabash silty clay loa m. 

'J'h c surface so·il of the Ca,:s silty clay loam is a dark brown to black s il ty 
c:lay to cla.,· loa m, cx ((']l(l i ng to a dep th oE about 8 inches. At this p oin t il 
passes into a dark brow 11 to b rown silty cln~-, sh owin g· gray a nd yellow isl1 -
hrown mot tlin gs. 1\ t a bout ~-l: in ches the subsoil is a brown h eavy lo,1rn 
mottled with gray c1 11 cl. ,\'f' ll ow ish-br own. Many Yaria t io11s occ ur in t he upper 
subsoi l. In placer; it is n, rc cl cl ish -hrown silty cla y, mottled with bl'O wn O L' 

l' edcl i;.:l1-Lr0\rn. Below 2G to 28 in r li cs i t is a san(ly clay 0 1· clayey sa nd grny i;.:h ­
brown in color, rn ottlrll with gn1,v, r eddish brown and iron stains. In oth r r 
places the lower sulJ;.:oi l mny be a yrll ow ish 0 1· r ecldish-brown san(l or sa nd y 
loam. 

Less than half of U1r f-,1· pc is umlcr cnltivalion, the rema inder bein g co l' er etl 
"· ith a growth of bass wood. r lm , cottonwood, sycmnor e, oak and maple, and 
nscd for pnst nre. 'l'h r 1ypc is p rotected fro m overflow by the levee. Dra in age, 
h owever is restricted bccansc oE the h eavy surface soi l. '\Vh cn brough t 
nncler c~1ltivatio n m1cl usccl for general farm cr ops, t he soil sh ould , fir st of 
a ll. he aclcquatel.r drnimcl . Tt w ill th en r esp ond to ,nrn1ll amoun ts of fa r rn 
nrnn nrc to stimulate the pr ocl nc!'i on of available plant foocl . Lar ge ap pli ca­
tions of manure arc not 11ccclccl. Th e type is acid nnd additi ons of l ime w ill 
be valuable for the gro\\'ing of legumes. The use or a ph osplrnt c fert ili zr r 
would un doubtedly pr ove profitable. 

GENESEE S [LT LO AM (71) 

The Genesee silt loam is a minor type, coverin g only 0.4 per cent of the 
total area. It occurs in a few isolated ar eas n or thwest of Aug usta in t h e 
Skunk River bottoms, and alon g the bluff r oa d nor th of Burlington in the 
Mississippi River bottoms. The lar gest area is south of Spring Grove alon g 
the Skunk River . 

'l'he surface soil of the Genesee silt loam is a li gh t br own h eavy silt loam, 
containing mu ch fine sand . At 12 inch es, the subsoil is a fr iable light brown 
t o brown silty clay loam. In some ar eas, th e subsoil has abou t tl1c same 
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texture as the surface soi l but is somewhat. lighter in color. The tn1e is a ll 
,rnbj cct to overflow excep t n or th of Bu rlington where t he levee protects i1. 

'l'hc Genesee silt loa m is lar gely uti lized for general fa r m cr ops and cor n 
an d oats ar e grown principn ll y. Corn yielcl s fro m 30 to GG lrnsh els per acre. 
'J'h c type will respon d in a very ]ur ge way 1o nppli c,1tions of farm mannrc 
as i t is low in or ga ni c matter. It is acicl in reaction and lime should he 
ap pl ied. The use of a phospha te fert ili ze r is Yrl' ,1' rlesi l'ah lc. 

SA R PY VERY F INE SANDY LOAM (28) 

'J' li c ~arp~· \ 'Cl',\ ' fine sand,v loam i:,; a minor t)'PC i 11 Ili c co unty, ro1·r l'in µ: 
011 1) · 0.4 percen t of the t ota l nrca . Jt is fonn d in sma ll i l'rrgnlar shaped sl l'ips, 
ly ing from 6 to 15 f ee t above t he str eam clianncl. J\rost of it is in th r 
Mi ~s issi ppi Ri l' Cl' hol· l·o ms a rnl it is prot ecte,1 f rom over flow by the lcYec. 'l'h c 
largest area is fo und J1 orth of' Burling ton along F'li11 t River. An other Drea 
occurs southeast of Sprin g Gr oYe. Small ar eas ar e fo un d just n or th of th e 
pumping plan t n ea r 'l'am a Slongh, southeast oE llnron, near Gates J,akc, 11 rar 
I he mouth of Yellow Sprin g Cr eek, and near Snider. 

Th e surface soil of the Sarpy Yery fine sandy loa m is a light brow n to 
brown very fine sa nely loam, con tainin g considerable silt and some grn1·r l. 
At 18 in ches it becom es a li ghter brown ver y fine sandy loam. There ar c 
many va rintions in th e type and patch es of sand Dnd also of heavier soil ra ng­
ing from a silt loam and very fine sand to fine sand in textur e ar e scatter ed 
over th e ar eas. B ecause of their small size they cannot be sh own separately 
on th e map. The area southeast of Sprin g Gr ()ve is a snn dy loam to sancl . 
1'hc ar ea nea r Snider is a pure, medium sand. 

Th e Sar py very fine sanely loam is lar ge]~· under cult ivation , corn bein g 
the chief cr op gr own. It yields fro m 25 to 50 bush els per acr e, dcpcnclin g 
upon seasonal con ditions. P otatoe. , celery and other t ruck cr ops ar e oc­
casiona lly gr own on the soil with success. 'l'he type will r espond fayorab l>· 
to the application of farm manure, particul arly for th e growing of t ru ck 
cr ops. 'l'he soil is acid in r eaction and will respon d to liming in order to 
secure th e best gr owth of legumes. It sh ould r eceive a phosphate fe rtil izer 
for the best yields of gen era l fi eld cr o11s and the use of comp l rte comm er cial 
fe rti li zerR will be valuabl e when t r uck crops arc gr own . 

RAY SILT LOAM (195) 

The Ray silt loa m is a min or type, coYering onl y 0. 3 percent of the total 
ar ea. It occurs only in the nor th eastern corner of the county in the Missis­
sippi RiYcr b ottoms. Th rr e ar c small arras in the vic in ity of Kingston ancl 
Snider . The largest area is one-half mile south of Huron. 

'l'he surface soil of the Ray silt loam is a ligh t yellowish-br own hcav.,· siH 
loam, 12 in ches in depth. 'l' he subsoil is a black , tenacious si lty clay or clay 
con taining much drift and fr equ en tly some coarse sand. F'aint gray mottlin gs 
occur in the lower subsoil, becoming more extensive w ith dep th . The surfa ce 
soil may contain some coarse materi als but usua ll y i t is a r a ther unifo rm sil l. 
It has been developed fr om the material washed dow 11 from th e light colol' r<l 
Clin ton m1cl Lindley soils on the hill tops and sp read out 0Yc1· the black 
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a lluvial clay of the bottomlands. In many cases aft er the heavy rain s, thin 
l;ciyer s of material n ewly washed down from the uplands are d eposited over 
1 he type. The topography is level to flat and drainage is poor. 

'L' he Ray silt loam is used mostly for general farm crops or for pasture. 
'l'h e yields are much the same as those secured on the Gen esee silt loam. 
'l'h is type needs to be protec ted from the flood water s from the uplands ancl 
t lw ,l eepening and straighten ing of 1he stream channels from th e uplands 
11rrnl c1 Yery liirgely stop the flooding of 1-lii s typ e. ·when culti vated, the soil 
11·i !I l"espond to applicatiolls of farm manm· r, it sl1oulcl be limed to r emedy tli c 
a cirl conditions and the use of a phosphate fertilizer is ver y dcsirahle. 

CASS SANDY LOAM (l!J) 

T II(' Cass sm1dy lo:im is a rninrn- 1ypr, cov ering o:nly 0.~ percent of the t ot:il 
;11 ·r·:1. It is d<weloped mainl y in 1he lYii ssissippi River bottoms, one t o two 
rnil rs north of Huron. 'l' her e arr ,1 few scatter ed areas hetwcrn Unron ;md 
Ki11;!·.-; ton along th e Skunk River . 

'l'hc surface soil of: th e Ca ss ,; ;rn cly loam is a dark brown sandy loam, cx­
tr nrl ing to a depth of ] 2 ineh r;;:. At thi s point i t pa sses into a loose brown 
:-; ;incly loam to fin e sanely loam , grading at 30 inches into a light ycllowish­
hrnwn sandy loam . Tl1rrc is eow:; idrrahlr eonrsc s:incl :n1d grav el tliruout 
tl1 e soil section. In topogra11hy, th e Ca ss RHncl.v loam is 11 carly flat . Some 
,ireas are found in strips wh ich are slightly ridged or raised above tl1 c a ,1ja cen t 
soil. 1Vf ost of the type is protec ted from overflow by the levee. 

General farm crops such as corn , wheat , oats and rye, :ire grown on this 
soil mic1 all are apt to suffer in periods of dry wcathrr. The chief n eed of 
tl1 c soi l to bring about better crop y ields is for the incorporation of liberal 
m 1ounts of farm manure to build up th e orp:anic matter supply and reduce 
the danger of: injury in drouthy p er iods. The type is acid and will r espond 
to liming for the best growth of legumes. The application of a phosphate 
ferti lizer would be of value. 

RlVERWASH (53 ) 

Ther e is a f;; mall area of rivcrwash in the county, covering 0.1 p er ce nt o[ 
the tot<1 l area. lt has been mapped along th e Mississippi River in the ex­
treme northrastrrn corner of the county. The material consists of the 
r ecently deposited sediments from the stream and cannot be consider ed as a 
soil. It is mad e up of a mixture of coarse and fine materials and may be a 
sandb ar or a mucky sand . The ar eas are worked over at every period of 
high water and cire subject to change in size, shape and composition. The 
material has little agricultural value. A few trees, mostly willows, are 
scatter ed along the more permanent areas and occasionally ther e is a thin 
growth of grass on some of the better areas. 
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APPENDIX 

THE SOIL SUR VEY OF IOWA 
What soil s n eed to make them highl y produ ctive and to k ee p Uie m so, and how 

th eir needs may be s uppli ed, ar e problem s which a r e m et con sta n tly on t he farm today. 
To enabl e e very farm er to solve these problems for hi s local co ndi t ions. a complete 

s urvey and stud y of th e soil s of the sta te has been uncl e rtaken , th e r es ults ol' whi ch 
will be publi s hed in a series of coun ty r eports . Thi s work includes a detailed s urvey 
o[ llie soils of ea ch county, foll owin g whic l1 a ll th e soil types, streams, roads, rail roa ds. 
etc .. are a ccurately lo cated on a soil map. Thi s por tion of th e wor k is bein g carri erl 
on in cooperation wi th t he Bureau of Soils of t he United States Department o l' Ag ri ­
culture. 

Samples of soil s are taken and examined mechani cally and ch emically to determin e 
t he ir character and composit ion and to learn their needs. Po t experimen ts with t hese 
sampl es are conducted in the g reenhou se to ascer ta in the valu e of the use of manure, 
fe r ti li ze rs , lim e and other m aterials on t he variou s soil s . These po t tests are fo lJowed 
in man y cases by fi eld experim en ts to check the r esults secured in the greenlrnu so. 
Th e m eagerness of th e fund s availa bl e for s uch work h as limited th e exte nt o[ these 
fi eld s tudies and tests ha ve not been poss ible in each coun ty s urveyed. F ai rly com­
pl e te r es ults have been secured, how ever , on the m ain t ypes in th o la r;,;e so il a r eas. 

Following the s urvey, sys tem s of soil management which shoulrl lJ e adopted in th e 
various counties and on th e di!Ierent soils a r e worked out, o.Jd m et hods of treatm en t 

10\I\IA 

Fig. 8. Map of Iowa showing the coun ties s urv eyed 
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arc cmphasi,-0cl as necessary or th e ir disto 11 li nua 11 ec ad, i,ecl , and ll l'W ml'll10ds o[ 
proven va lu e a r c s uggested. 

P LAN T l<' OOD IN SOILS 

Fifteen different chemi ca l e leme nts a re essenti a l for plant food, but man y of th ese 
occu r so extens ively in soi ls a nd are 11 sed in such small quantities that ther e is prac­
tically no danger of their eve r rnnn ing out. Such, fo r exa mple, is the ca::;c wi th iron 
and a luminum, past experi en ce s howin g that tlie amount of th ese elem ents in the soil 
r emain s practicaJJy constant. 

Furthennore, t here ca n n evP r be a sllortag-e in t he elemen ts wl1ich co me primarily 
from the air, such as ca rbon and oxygen, for the su ppiy of these in the atmospher e is 
practically inexhaustibl e. Th e sa me is t ru e of ni t rogen, whi ch is now known to be 
Lal<en directly from the at mos ph ere by well-iuo cul atecl leg um es a nd by cer tain micro­
sco]lic organi sms. Hen ce, altho man y crops a re 1mablc to sec ure nitrogen from the 
air and a r e for ced to draw on t he so il suppl y, it is possibl e by the proper a nd freqi1ent 
g rowin g of well-inoculated leg um es a nd the ir use as g reen man ures, to store up s uf­
fi cien t of this e lement Lo s uppl y all t he needs of s ucceedi ng noH-leg umes. 

THE "SOIL DERIVED" ELEMENTS 

Phos phoru s, pota ssium , ca lcium a nd sulfur, k nown as "soil deri ved" e lements, m ay 
fr equ ently be lacking in soil s, and then a fe r t ilizing materia l can ying the necessar y 
elemen t mu st be used. Phos phorns is the elem en t m ost lik ely to be defi cien t in a ll 
soil s . This is e ·pecially trne of Iowa soil s. Potassium fre qu ently is lacking in peals 
and swampy soils, but normal soils in Iowa and e lsewhere are usually well supplied 
with th is element. Calcium may be low in soils which have born e a heavy growth of 
a leg um e, es pec iall y a lfaHa ; but a shortage of t his element is very unlikely. It seems 
poss ible from r ecen t tes ts that sulfur may be lacking in man y soils, fo r a pplications 
of sulfur fertilizers hav e proved of value in some cases. However , li ttle is known as 
yet r egarding the r elation of this elemen t to soil fertility. If later stud ies show its 
importance for plant g rowth and its de fi ci ency in soils, s ulfur fe rtili zer s may come Lo 
be considered of much valu e. 

AVAILABLE AND UNAVAILABLE PLANT FOOD 

Frequentl y a soil analysis shows the presence of s uch abund ance of the essential 
plant foods that the conclusion might be drawn that crops s hould be properly supplied 
for an indefinite period . However , applications of a f rtilizer con tainin g one of th e 
elements present in such la rge quantities in the soil may bring abo ut an appreciable 
a nd even profitable increase in crops. 

The explanation of this peculiar state of affa irs li es in the fact that a ll the plant 
food shown by analysis to be presen t in so ils is not in a usable fo rm; it is said to be 
unava ila ble . Plan ts cannot take up food unless it is in solution ; h en ce ava il a ble 
plant food is tha t which is in solu tion. An alyses show not only this soluble or avail­
able portion, bu t a lso the very mu ch larger in soluble or un available part. The total 
a mount of plan t food in the soil may, therefore, be abundant for num erou s crops, but if 
it is not mad e available fast e nough , plants will su ITe r for proper [ood. 

Bacteria and mold s are th e agen ts which bring about th e ch ange of insoluble, un­
available material into an available form . If condi tions in the soi l are salisfactory for 
their vigorous growth a nd suffi cient total plant food is present, these organi sms will 
bring abo ut the production of enou gh soluble material to support good crop growth. 

REMOVAL OF PLANT FOOD BY CROPS 

The dec rease of plan t food in the soil is the direct r esult of r emoval by c rops, altho 
ther e is often some loss by leachin g also. A stud y of the amou n ts of ni trogen, phos­
phorus, and po tass ium r emoved by some of th e common farm crops will show how 
rapidl y these elem ents are used up und er average far miu g conditions. 

The amounts of these elem en ts in var ious farm cro1is a r e given in table I. 'fh e 
amount of calcium and su lfur in the c rops is not inclu ded, as it is only r ecently that 
th e r emoval of these elem ents has been considered important enough to warra n t 
analyses. 

The fi gures in the tabl e show also the valu e of th e three elements contained in th e 
differ ent crops, calcul ated from the market valu e of fert ili zer s containing them. Thus 
the va lu e of nitrogen is fi g urecl at 16 cents per pouncl, the cost of the element in 
nitrate of soda; phosphorus at 12 cents, the cost in acid phosphate, a nd potassium at 
6 cen ts, th e cost in rnuriate of potash . 
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TABLI~ I. PLANT FOOD IN CROPS AND VALUE 

Calculating Nitrogen (N) at 16c (Sod ium Nitrate (Na NO") ), Phosphorns (P) at 12c 
(Acid Phospha te), a ncl Potass ium (K) at 6c (Potassium Chlor ide (KCl) ) 

Plant food , l bs. , -a luc of P l ant Food Total 
Crop ti(•ld -~~- Yal uc 

N itro- Pho,;- I Pota s- Nitrn P/Jos-

I 
Potas- of p lant 

gen phorns s iurn 
I 

gen p horus siurn food 
-- -

Corn, grain _______ /,) bu. 75 12.75 H $J2.00 $1.52 $0.84 $14.37 
Corn , ~toYcr ____ __ 2.'.(i'J'. 3G cJ.5 39 5.76 0.54 2.3-1 .G4 
Corn, crop ________ --------- 111 17.25 5;3 17.76 2.07 3.18 23.01 Wltcat, g ra in _____ 30 bu. 42.6 7.2 7.8 6.81 0.86 0.4G 8.13 
\\1l1 cat, ~t ra 1r_ ___ J. 5 'J'. 15 2A 27 2.40 0.28 1.6i2 4.30 
Wh eat, crop ___ ___ ---- ----- 57.G 9.6 34 . ' 9·.21 1.14 2.08 12.43 Oat,::, g rnin __ ___ __ 3() bu. 33 5.5 8 5.2 0.66 0.48 (i.']2 
B,1rlcy, ,::tnrn· ____ l .'.!5 'J'. l 5.:i 2.5 2G 2.48 0.30 1.56 8.28 
Ont!-', crop ________ --------- 48.5 8 34 7.76 0.96 2.04 14.70 Ha rl ey. g ndn _ :10 bu. 23 5 5.5 3.68 0.60 0.33 4.61 B;1 r i1'Y, i'tl',11\' ____ 0.75 ' I'. 9.5 1 13 1.52 0.12 0.78 2.42 H11rlt•y, crop ___ ___ --------- 32.5 6 l .;) 5.20 0.72 1.11 7.03 
l~Yt\ grajn ________ :10 b11. WA G 7.8 4.70 0.72 0.4G 5.88 
Hn 1. ~traw _______ 1.5 'J.'. 12 3 21 1.92 0.36 1.26 3.54 1-?-yc, crop __ --------- 41.4 !) 28.8 16.62 1.08 1.72 9.42 Pot a toe,:: ___ __ ___ _ ::oo bu . 63 12.7 90 10.08 1.25 5.40 17.00 
r\ I f al fa. hay _____ _ (j ' I'. 300 27 U -1 48.00 3.2-! 8.64 59.~8 'l'i l l!Ot/ly, lrn y ____ _ 3 '11. 72 9 li7.5 11.52 1.08 3.95 

I 
lli.55 (' lonr,_~1 y __ _____ 3 '11. I 120 15 90 I 19.20 l.80 5.40 !GAO 

H is e1·i cl ent_ [ro m the table t hat the conti nuou s growth o[ an y co mmon fa r m crop 
w ith out ret urn ing- ll1 Pse three imporLant e lements will lead finally Lo a s horla 0 ·e o( 
plan t food !n the soil. The ni trogen s upply is drawn on the most heav ily by all t he 
(; l'Ops, but 111 the ca se of alfalfa a nd clov er only a sma ll part shou ld he tak e n from 
I he _ so il. J f Lhese leg um es are in oc ul ated as th ey s hou ld be, t hey will ta ke mos t of 
i.lH' tr _n 1trog011 fro n1 _ the atmos phere. 'l'h e fi gures a r e therefore en tire ly too hi g h fo r 
Lh~ m trogen ta ken Crom the soil by these Lwo crops, but t he Joss of nitroge n from the 
soil b?' r emoval in n on-legun!ino u8 c rop s is cons icl erab: e. 'l'h e phosphoru s and potas­
s1_um m th e soil aro a lso r apidly redu ced IJ y th e groll' th of ordina ry crops. \Vh il e th e 
111 trogeu s n11ply m_ay be kept up by the use of leguminou s g reen manure crops, phos­
phorus and 11otassrnm mu st be s upplied by t he use of expens ive commercial fertilizers . 

'l'he cash valu e o[ the plant food r em oved from soils by th e g rowth a nd sale of 
var ious crnps is considerabl e. Even where the grain alone is sold an d th e cro p 
r s idu es are roturnecl to the soil, t her e is a la rge loss of fe rtility, ancl if the entire 
crop 1s removed a nd no r eturn made, the loss is a lm ost doubled. It is ev ident, th ere­
fore, that in ca lculating the actual income fr om the sale of farm crops, the valu e of 
Lh e plant foocl removed from Lhe soil should be subtracted from t he pr oceeds at least 
in the case of co nstituents wl1 i(;h must be r epl::t.ced at tho presen t time. 

Of co urse, if the crops procured are feel on the farm and t he m anure carefull y pre­
se r ved a ncl used, a large part of the valuable matte r in the crops will be returned to 
th e soil. Thi s is Lhe case in livestock and dairy farming wh ere the products sold con­
ta in on ly a portion of the valuabl e elem en ts of pl an t foocl r emov ed fr om t he so il. Jn 
g ra in farming, how eve r , g r een manure crops and comm er cial fe r tili zer s must be de­
pend ed upon to supply plan t food defi cien cies in th e soil. It should be mentioned that 
Lhe proper use of crop r es idu es in t hi s latter system of farming r edu ces considerably 
pl an t food loss. 

REMOVAL FROM IOWA SOILS 

It has been conservatively es timated that the plan t food taken from Io\1·a soil s an cl 
shipped ont of the state in grain amounts to a bout $30, 000 ,000 annually. Thi s ca lcu­
lation is ba sed on the estimate of the secr etary of the ·w estern Grain Dealers' Assoc ia­
t ion that 20 per cent of the corn and 35 to 40 per cent of the oats produced in t h e 
state is shipped off the fa rms. 

This loss of fertility is un evenl y di stribu ted over the state, varying as farm er s do 
more or less livestock and dairy fa rmin g or grain fa rming. In grain far ming, wh ere 
n o manure is produced and the en t ire gr a in crop is sold, th e soil m ay very quickly 
becom e defi cient in certain necessar y plan t foods. Eventually, however, all soil s are 
d epleted in essenti a l food materia ls, whatever system of farming is followed . 
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PERJIANENT FERTILITY I N 101\'A S OILS 

Th e pre limin a ry s tud y or Jo\\"a so ils, alread y repor ted, revealed th e fa ct that the re 
is no t an .inex ha us libl o s uppl y of' ni t rogen , 11hosphoru s and pota ss ium in th e soil s of 
the slate. P otassi um \\"as fou nd in rnu c:h larger amo un ts than the oth e r two elements, 
and iL ,ms conclud ed, t here for e, that attenti on should be cen tered a t t he present t ime 
on nitrogen a nd phosphorus. ln s pi te of th e fact t hat Iowa soi ls are still comparative ly 
fe rtil e a nd crop s ar e st ill la r ge there is abundant e vid en ce at hand to prove t hat th e 
best possibl e yield s of ce r tain c rops are no t bein g obtain ed in many cases because of 
the lac: k or n ecessa r y plan t [oocls or beca use of the la c k of proper co ndi t ion s in th e so il 
Fo r th e g row th o[ plants a nd production, by bac:te ria, o[ avail able plant food. 

Prnper system s o f farming \\"ill in sure th e produ ction of satisfactory crops and the 
maintena n ce o[ perman ent fertility a ncl t he adoption of s uch syste m s s hould not be 
clelayod until Lhe crnp yie ld s a r e mu c h low er , for th en it wi ll in vo lve a lon g, ted iou s 
and ve ry expen s ive figh t Lo b r in g the so il back to a ferti le condi t ion. H proper 
method s are put in to operation whil e comparat ively large amounts of certain pla n t 
rood s are still presen t in Lhe soil , it is r elatively easy to k ee p th e m abundant a nd 
altc nli on may be cente red on ot he r e le men ts like ly Lo be limiting [acto rs in c rop 
produ ction . , 1 

Soil s may !Jo kc pL pPrm a n en t ly ferlil e by arloplin g (:e r la in practi ces whi ch will be 
s umnrnri zed h er e. 

CULTl VAT ION AND DRATNAGE 

Cultivat ion a nd dra ina ge a r e Lwo o[ the most importan t farm operation s in kee pin g 
Lhe soil in a favo r a bl e con dition [or crop produ c tio n . la rge !~• !Jec:a use t hey h e lp c:ontrol 
LIH' m ois t ure in Lh e soil. 

'!'h e moistu r e in soil s is on e of the mo s t importa n t fac tors gov e rning c rop production. 
I[ th e soil is Loo dry, plants suffe r [or lack of wale r n ecessa ry to brin g them t heir 
food and a lso [or lack of ava ilabl e pl a n t J'ood. Ba cteria l activiti es are so r estri cted in 
dry so ils Lhat Lhe produ ctio n ·or ava il ab le plan t [oocl prac tically ceases. H too mu c h 
mois t ur e is present. plan ts like wise refuse to g row proper ly beca use of th e exc lu s ion o[ 
a ir Crom the so il and th e absen ce of a vailabl e rood . Decay is ci1 ecked in th e absence of 
air , all be n e fi cial lJacLeri a l action is lim ited and humu s, or organic matte r , co ntai nin g 
plant food con slil uent s in an 11n ~1vailabl e form. accumulates . Th e in [er t ili t~• o[ low ­
lying, swa mpy soil s is a good illu strati on o[ th e action of excess ive m ois ture in r e­
stri cti ng pla n t growth by stoppin g aC'ration a nd limiting ben eficia l deca y processes. 

1Vll ile t he amount of moi stur e in Lhe soil de pends ve ry largely on th e rainfall , a ny 
excess of water may be r emov ed from the soil by drainage and the a mount of wate r 
present in th e soil may IJe co nse rved <lurin g t he pe riod s of drouth by thoro cultivation 
or the maintaining of a good mul cl1. The neecl for drainage is determin ecl partly by 
the n ature of the so il, but m or e pa rti cul arly by th e s ubsoil. If th e s ubsoil is a heavy, 
tight clay, a sur face clay loam will li e rath er r eadily affec:ted by excess ive ra in fal l. On 
the other h and , if tlie s urface so il is sand y, a heavy s ub soil wi ll lJ e of ad vantage in 
pr ev entin g th e rapid dryin g ont o[ lhe soil a nd a lso in checking losses o[ valua ble 
matter hy leachin g. 

THE ROTATION OF CROPS 

Expe r ience has s hown m a n y times that t he con ti nu ous grow th of one cr op takes th e 
fertility out of a soil mu ch more r a picll y tha n a rotation of crops . One of the mo st 
importa n t farm practices, ther eror e, frnrn th e standpoint of soil fertility, is th e rotation 
of crnps on a basis s ui ted Lo the soil , climati c, farm and m a rket co ndi tions . The choi ce 
of cr ops is so large t ha t 11 0 difficulty s hould be expe ri ence d in selec ting t hose suitable 
for all condi t ions. 

There are s everal explanatio ns of the val ue of ro ta tions . On e is t:ha,t crops in 
tlrn ir growth produce c:er tu in s11bsla nces called " toxic" which are injuriou s to the sam e 
crop, but have n o eff ect on ce r tain ot her crops . In a proper rotation th e tim e betwee n 
t wo diff er en t crops of th e sa me 11lant is lon g enough to a llow th e "toxic" s ubsta nce lo 
be disposed of in the so il or rnatl e harmless. This theor y has n ot been commonly 
accep ted, chi e fl y because of the lack o[ con firm ato ry evicl ence. It see ms extr e me ly 
doubl[ul if the amoun ts o[ these "toxic" s ubstan ces co ulcl be la rge e noug h lo bri ng 
a bou t the eff ects eviden ced in conti nu ous crnpping. 

Bu t, whatever th e reason for th e ba cl eff ects of continuous crnpp in g , i t is evid en t that 
for all goo d system s or farmin g som e cl eftnite rotation shoulcl be acloptecl, ancl that 
rotations s hould a lways con ta in a legum e, because of the valu e of s uch c rops to the 
soil. In no other w~~• ra n lhP lnm111 s a nrl ni t roge n conte n t o[ soil s he k ept up so 
cheap],· ~nd sali s fnc- to ril y a s by th e nSr' o[ leg urn Ps, e ithn as r Pg nlar o r "ca. Le h" cro ps 
in the rotation . 
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MAN URING • 

1:here must alway s be enough humu s, or organ ic ma tter, and nitrogen in the soil if 
sa t1s~a_cto r y crops are to be sec ured . Humus not only keeps the soi l in th e best phys ical 
cond1t1on for crop g rnwth, bu t it s uppli es a cons id erabl e a mount of nitroge n. An 
a bundan ce of humus may a lways be co ns id er ed a r eliabl e inclica.tion of the presence of 
much nitrogen. Thi s nitrogen do es not occur in a form availabl e for plants. but with 
proper phys ical conditions in the soil , the nonu sab le ni trogen in the a nim al and veo-eta­
ble ma tter which makes up the humu s, is mad e 11 sable by num erous bacte r ia" ancl 
changed into soluble and avail able ni trates. 

Th e humus, or organic matter , also en co urages the activit ies of ma ny other bacteria 
which produ ce carbon dioxid e and va ri ous acids whi ch di ssolv e a nd m ake availab le the 
insolubl e phosphorus and po tassium in t he soil. 

Three material s may be used to s uppl y the organic matter and ni t rogen of so il s . 
These are farm m anure, c rop r es idues a nd g reen manure, the fir st t wo bein g much 
more common . 

By_ us in g a ll the crop r esi du es, a ll the manure prncluced on t he fa rm, a nd givin g 
" ·e l!-moculated legu mes a pla ce in t he ro tation for g r een manu r e crops. no a r t ifi cial 
m ea ns of maintaining th e humus and ni t rogen conten t of so il s need be resor ted to . 

THE USE OF PHOSPHORUS 

lo \\·a so ils are no t a bund antl y s uppl ied "·ith phosphorus. 2.\1oreover , it is possible 
ily t he use of manures, g r ee n manures . crop r esidu es, str a w, stover , etc., to r eturn to 
the soil t he entire amo unt of t hat ele m e n t r em ove d by crops . Crnp r esidu es, stover 
a nd straw m er ely re turn a por t ion of Lhe phosphorus r emo ve cl , ancl while Lheir use is 
important in ch ecki ng the loss of t he e lemen t, they canno t stop i t. Green m anuring 
add s no phosphor-u s that was not usecl in t he grn wth of the gr een manure crop. Farm 
m a nu re ret urn s par t of t he phospho ru s removed by crop s which are feel on t he fa rm 
bu t no t a ll of it. 1Vhile, therefo re, imm edia te scar city of phos phoru s in Iowa soil s can'. 
not be positively sh ow n, analyses and resul ts of expe rim e n ts show that in the m or e or 
less di s tant future , phos phoru s must he applied or cro ps will s uff er for a. lack of th is 
e lem en t. Furtherm ore, there a r e indicatio ns t hat its use at presen t would prove 
p ro fi tabl e in some instan ces. 

Phosphorus may bo appli ed to soil s in three co mm er cial forms . bon e m eal, acid phos­
phate and r ock pl10sphate. Bon e m eal canno t be used gen e rally, becau se of its ex­
t rem ely lim ited prncl uclion. so Lhe choice r ests be t ween rnck phosphate a nd acid phos­
phate. Experiments a r e 11011· under way to show which is mor e economical fo r fa r me r s 
in the st_a te .. :\1a ny tests n111 st be condu cted on a large vari ety or soil types, under 
:ncl ely d1ft e nn g condition s . an(] th ru a rather long period of year s. It is at present 
1mpos_s1~le to_ make Lhese experim e n ts as complete a s desirable, owin g to small ap­
propriat ions fo r s uch work. but the r es ul ts secured fro m the tests now in prngress 
will be publ ished frnm t im e to lim e in th e diff er ent county r eport s . 

Unti l s uch de finit e advice ca n be given for individual soil types . it is urged tha t 
far mers wh o are inte r es ted make compa risons of r ock phosphate and ac id phos phate on 
t he ir own farm s . In t hi s way t hey can de t ermine a t fir st hand t he r e la t ive valu e of t he 
t \\"o materi als. Information ancl s uggestion s r ega rding the ca tT?ing out of such tests 
ma,' be sec ured upon a ppli cat ion to the Soi ls Seclio11 . 

LB1ING 

Prac t ica ll y a ll cr ops g row better on a so il whic h co ntain s lime, or in other word s , on 
one which is not ac id . As soil s beco m e acid, c rops grow smaller , bac teria l activities 
are r ed uced and the soil becomes infe rtil e . Crop s a r e differ ently affected by acidity in 
the soil ; some refu se to grnw at all; others grnw but poorl y. Only in a ver y few in­
s tances can a sati sfactory crnp be secured in t he abs enc e of lim e. T her efo r e, the 
addition of lim e to so il s in wh ich it is lacking is a n importan t princ ipl e in permanent 
soil fert ili ty. All so ils g radu a ll y become acid because of the losses of lim e and other 
bas ic materia ls t hru leaching the produ c tion of ac ids in t he decomposition prncess con­
stantl y occ urrin g in soil s . Iowa soils a re no exception s to th e general rule, a s was 
s hown by t he tests of man y r epresenta t ive soil s r e po r t ed in BulJetin No. 151 of thi s 
station. Particularly ar e th e soil s in th e Iowan drift, Mi ss issippi loess and Southern 
Iowa loess areas likely to be acid. 

All Io\\"a soil s s hould ther efo re be tested for ac idi ty be fore a crop is seeded, par ­
tic ularl y wh en legum es . s uch as alfalfa or r eel clover, a re to be grown. Any far m er 
may test hi s own soi l and determin e its n eed of lim e, acco rdin g to si mpl e direc tion s in 
bu ll etin ).lo. 151, r e[erred to above . 

As to th e amoun t of lim e needed for acid soil s as a genera l rule suffi cien t s hould be 
appli ed to neutralize the acid i ty in the surface soil and then a n aclclit ional amount o[ 
one or t ll' O tons per acr e. 
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Tll e re a re fiv e large soil llivi s ions in lo\\'a , the ·wiscon s in drift , the lowan llrir t, the 
Misso uri lo ess, th e l\li ss issippi lo ess a ncl the South er n Iow a loess . Th ese fiv e divi s ions 
of t he soi ls of t he slate are base ll on the geo logical fo r ces whi ch brought abo ut the 
fo rm ation of th e va riou s soil areas. 

.. iVi th the e xception of the northeastern par t or the state, Lile wl10l e s urt'a ce of l o\\'a 
was in ages past ov e rrun by the g reat co ntin e n ta l ice sheets . These g reat masses of 
ice mo ved slo \\'l y over t he Jan el . c rn sh in g and grinding the roc ks beneath and eanying 
a long with them the ma terial \\'hi ch they accumulated in t heir progress . Five ice 
sheets invaded Iowa at dil'fe re n L geo logical eras, cornin g from diff eren t dir ec ti ons and 
canying the refo re, diffe ren t rnck material with them. 

Th e deposit, or sheet, of ea rth deb ri s le[t after the ice of s uc h glaciers m e lts is called 
"g lacia l till" or "drift" ancl is eas il y di st inguis hed by the fac t that it is usuall y a rather 
stiff clay containing pe bbles or all sor ts as well as large boulde rs or '•ni gge r head s ." 
T\\' O of these d ri rt a reas occ ur in lo"·a today, t he \V isconsin drift and the Iowan clrift 
coverin g t he north cen tra l par t o[ the state . Th e soil s ot these two dri U areas a re qui t~ 
differ ent in chemical com position, clu e primarily to the diffe ren t ages of the t \\' 0 ice 
invasion s. Th e Jowan drift was la id clown at a mu c h earli e r period anll i s som e \\'hat 
poorer in plan t food than tlie ,Vi sconsin drHt soil , having und e rgon e con s id erabl e leach­
ing in t he t im e whi ch has e lapsed since its formation . 

Th e drif t deposits in the r emaind e r or t he state have been covered by so-called Jo ess 
soi ls, vast accumul ations of dn sl- lik e materials whi ch settled out of the a ir durin g a 
period ot geolog ica l tim e wh e n climat ic condition s we re very differ en t than at presen t. 
Th ese lo ess soils ar e ver)· porou s in s pite of t hei r fin e textu re a ncl they r are ly co n ta in 
large pebbles or sto nes . Th ey p resen t a s trong conlrast to the drif t soils, whicl1 are 
som e what l1eavy in texture a nd fill ed with pebbles and stone. The three loess areas in 
the state, the Missouri , the Mississippi and the Southern Iowa, are distinguished by 
differ ences in texture ancl appearance , and th ey vary con side rabl y in value fo r farming 
purposes . In som e section s th e loess is very dee p, whil e in other places th e unclerl)·ing 
leached till or drit t is ve ry close to t he surface . The fertility of th ese soil s a nd their 
ne eds a r e gr ea t ly influ enced , th er efore, by their de pth . 

It will be see n t hat the soil s of the state may be roughly divided into two classes, 
drift soil s and loess soi ls, and tha t further divis ion ma y then be made into variou s 
drift a nd loess so il s because of differ en ces in period of fo rm ation, characteri stics and 
ge neral com posit ion . l\1ore acc urate intorm ation de m and s, howev er, that fur ther divi­
sions be made. Th e cl iff'e ren t drift and loess areas contain large numbers of so il t.1·pe s 
\\'hi ch va ry among t he mselves, arnl eac h ot these sho uld receil·e special atten tion. 

THE SOLL, SURVEY BY COU ~TlES 

lt is appa r en t that a general s ur vey o[ the soil s of the stale ca n g iv e on ly a ve r .1· g·en­
eral idea of soi l co nditi ons . Soil s vary so widely in character an d composition , depe nd­
ing on many other factors th an their source, that defi ni te knowledge co ncerni ng their 
needs ca n be secured onl y by thorn and complete ·tud y or them in place in sma ll a reas. 
Cl imatic condit ion s, topogra ph y, depth and character of soil, che mical and m ec hanical 
co m position anll a ll othe r factors a ff ecting crnp production must be con sidered. 

This is what is accomplished by the soil survey ol' tile slate by count ies, and hence 
the needs of individu a l soil s and proper syste m s of managem en t may be worked ou t in 
much g reater detail and be much m or e complete than would be possible by m er e ly con­
side rin g the large areas separated on the basis of thei r geological origin. In other 
words . wh ile the unit in t he genera l suney is the geo logical history of t he soi l area. in 
the so il s urvey by co un ties or an y ot her s mall a r ea, th e uni t i s the soil type . 

GE>.'ERAL SO IL CHARACTERISTICS 

Soil types possess more or Jess de fini te cha racteristics wh ich may be determin ed 
la rgely in t he fie ld , a ltho so m e laboratory study is necessary for final dis position. 
Usua lly the lin e of se paration bet \\' een adjoining soil ty pes is quite distinct a nd it is 
a simpl e ma tter to locate the type boundaries . In som e cases, however , ther e is a 
gradua t ion from one type to a nother a nd the n th e boun daries may be fixed onl y with 
g reat diffi culty. The errnr in t r odu ced in to soil s urv ey work from this source is very 
sm all and n eed cause little con cern. 

'I'h e factors whi ch must be ta ken in to account in establis hin g soil ty pes have been 
well e num er ated by t he Illinoi s Experiment Station in its Soil R eport No. 1. 
They are: 

1. The geo logical ori g in o[ t he soil , whether r es idu al, glacia l, loessial, a llu vial. col­
luvi a l or cnmulose . 
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2. T he topograph y or lay of the land . 
3. Th e st ru cture or depth and character of the surface. sub sur face and s ubsoil. 
4. Th e physical and m echanical composition of differ en t strata compo sin g the soil, 

as the percentages of g r avel, sand , sil t. clay a ncl organic m atte r which they co n tain . 
5. Th e texture of porosity, gr anul ation, fria bilily, plasticity, etc . 
6. The color of the strata. 
7. The natura l dra inage . 
8. Th e agri cultural value based upon its natural prnd uctiveness. 
9. Kative vege1ation . 

10. Th e u lti mate chemi cal composition and reaction. 

Th e comm on soil constituen ts m ay be g iven as follows:-r 

j All partially destr oyed or decomposed 
Orga nic m atter l 

vegetable and a n imal material. 

· Ston es- over 32 mm.''' 
Gr avel-32- 2.0 mm . 
Very coar se sand- 2.0- 1.0 mm . 

Inorga n ic matter Coarse sand- 1.0-0.5 mm. ·1 Medium sand-0.5-0.25 mm . 
Fin e sand- 0.25- 0.10 mm . 
Ver y tine sancl- 0.10- 0.05 mm . 
Silt- 0.05-0.00 mm. 

SOILS GROUPED BY TYPES 

The general group s of so il s by types ar e indicated tlrns by the Bureau of Soils. 
P eals- Consisting of ._,5 percent or more of organic m atter, som etim es mixed with 

mor e or les8 sane! or soil. 
P ea ty Loanis-15 to 35 percen t organic matter mixed with mu ch sand a nd si lt a nd 

a l ittle clay. 
Mii clcs-25 to 35 per cen t of par tly decomposed organic matter mixed with much clay 

and so me silt. 
Clays- Soils with more than 30 percent clay, us ua lly mixed wit11 much sil t; al \\'ays 

more than 50 per cen t si lt and clay. 
Silty Clay Loanis- 20 to 30 pe rcent clay a nd more than 50 percent silt. 
Clay Loams-20 to 30 per cen t clay a nd less than 50 percent silt and som e sa nd . 
Silt L0(l?ns-20 pe rcen t rlay ancl more t han 50 per cen t s ilt mix ed with some sand. 
Loa1J1s- Less t han 20 pe rcent clay and less than 50 percen t si lt and from 30 to 50 per-

cen t sa nd. 
Sanely Clays- 20 pe rcen t s ilt and small amou nts of clay up to 30 percent. 
Finl' Sanrly Loains- :\Tore than 50 percent fi ne sand a nd very fine sand mixed with 

less than 25 percent very coarse sand, coarse sand and medium sand, much silt and a 
littl e clay; silt and clay 20 to 50 per cen t. 

Sanely Loams-More than 25 percent very coarse, coa rse and medium sand; silt a n d 
clay 20 to 50 percent. 

Very Fine Semel- More than 50 per cent fine sa nd and less than 25 percent very coar se, 
coa r se an d medium sand, less than 20 percen t s il t and clay. 

Fin e Sancl-'.\Tore th a n 50 per cent fi ne sand and less than 25 percen t very roarse, 
coar se and m edium sand , less than 20 per cen t silt and clay. 

Semel-M ore than 25 per cen t very coarse, coar se and m edium sand , less th an 50 per­
cen t fine sand, less than 20 percen t s il t an d clay. 

Com·se Sancl-:Wore than 25 percent ve ry coar se, coa rse a nd medium sand , less tha n 50 
percent of other grades. less tha n 20 per cent sil t a nd clay. 

Gravelly Loains-25 to 50 per cen t ver y coar se sand and much sand and som e s il t. 
Grn1;els- :\1ore than 50 per cen t very coarse sand. 
Stony Looms-A. la r ge number of sto nes over on e in ch in diameter . 

*25mm e quals 1 in . tBure au of Soil~ Fidd Boole 
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METHODS U SED IN THE SOIL SURVEY 

It m ay be of som e inter est to sta te brie fl y the methods wh ich a r e fo ll o wed in the 
fi eld in surveying th e soils. 

As ha s be en indi cated the comple ted map is intend ed to s ho w the acc ura te location 
and bou ndari es, not onl y of a ll soil types but also of the st ream s, road s, railroad s, e tc. 

Th e fir st s t ep, ther efor e, is the choice of an a cc urate base m a p and any off icial map 
of the coun ty may be cho se n for thi s purpose . Su ch m a ps a r e al ways check ed to cor­
r es pond correctl y with the land surve y. The lo ca t ion of eve ry stream, road a nd rail­
road on th e map is like wi se car e full y verifi ed and corrections a r e frequ e ntl y n ecessary. 
,Vhen an accura te base ma p is not availa ble the fi e1ld pa r ty mu st firs t prepare on e. 

The section is the uni t area by whi ch ea ch coun ty is s urv eyed and mapp ed. The dis­
tances in t h e road s a r e de te rmin ed by an odom et er at tac hed to t he ,·ehi c le, a nd in t he 
fi eld by pacin g, wfhi ch is don e wi t h accuracy . Th e direct ion s of the strnams. roads , 
ra ilroad s, etc., are determin ed by t he use of the compass a nd the plane tabl e. Th e 
charac ter of t he soil t ypes is a scertain ed in t he section by t he use of th e a uger , an 
instrum en t for sampling hoth the surface soil and th e s ubsoil. The bounda ries of each 
type are then ascertain ed a ccurate ly in t he section and indicated on th e m a p. Many 
sampl ings are frequ en tly n ecessary, and individual section s may con tain se ver a l soil 
types and r equire mu ch tim e for mappin g. In oth er cases, the en t ire section may 
contain only one soi l type, whi ch fa ct i s r eadil y ascer tain ed , and in tha t case the 
mapping may proceed ra pidly . 

"When one section is compl eted. t he par ty passes to th e nex t section a ncl the location 
of all soil t ypes, str eams, etc., in tha t section is the n checked wi th the ir location in th e 
adjoining area just m a pped . Car e ful a ttention is paid to t he topograph ic f.eatures of 
the a r ea, or th e " lay of the la nd ," fo r t he cha r acte r of the soil s is fo und to corr spond 
ver y c;losely to the co ndi tion s und er which they occur . 

Th e fi eld par ty is co mposed of t wo m e n, a nd a ll obser vations, m eas ure me nts a nd so il 
type bound a ries a re compa red a nd checked by each ma n . 

The d etermin at ion s of so il ty pes a re ve rified a lso by ins pection a nd lJ y con s ultation 
wi th t hose in cha r ge of the work at the Bureau of Soil s and at t he Iowa Ag ri cul tural 
E xperim ent Stat ion. \Vh en th e e n tire coun ty is co mpl eted, a ll th e section m aps of fi eld 
s heets ar e assembl ed a nd a ny vari at ion s or qu estio na bl e bound a ries a re ve ri fie d by 
fur ther obse rva tion s of lhe par t icul ar a r ea . 

The completed m a p, the refor e, s hows as accurate ly as possible all so ils a nd soil 
bound a ri es, and it constit utes a lso a n exact m ap of th e co un ty. 


