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FLOYD COUNTY SOILS* 
By W. H. S'l'HEXS OC'! :111,l P. E. BROWN with the ass isbncc of A. j\f. 0 'NEAL, L . 1V. FoR~!AC'! 

:lll(l R. '8. B EXXET'l' 

Floyd County is located in northeastern cen tr al Iowa in the second tier of 
counties south of the 1\Iinnesota state line and in the fourth tier west of the 
Mississippi River . It is entirely within the Iowan drift soil area and practically 

all the soils 111 t he county are glacial in 

.. ,,. --· r-­
~ "--c--~+-c.-bc~--'==t..,.,---, """')--;-;-, 

or1g1n. 
The tot/11 area of the 

miles or 316. 800 acres . 
county is 49(5 square 
Of this ar ea 304,208 

acr es or 96 percent is in farm land. The 
total number of farms is 1,878 and the aver­
a.ge size of the farms is 162 acres. The 
farms of the connty ar e operated by 785 
o,n1ers, 288 relative renters, 631 r enters , 171 

l'ic. l. . \. 111'11) sho w in g- t h e Jocalion of hoth mn1ing and r enting, and 3 unclassified. 
F'lnycl C'o u nt_,-. 

Th e follo,Ying figures taken from the Iowa 
Yearbook of Agriculture for 1925 show th e utilization of the farm land of the 
county: 

.-\ rre:1go in gen er al fa rm crops . . . . . . . .... . ......... . .... '.lll,63G 
Acreage in farm buil d in gs, p ubl ic higln1":1ys a ncl feccl lots . . .. . . .. 15,58 3 
Ancago in pasture . . . ...... ..... . .............. .. ..... ...... 73,963 
Acrc:1gc in waste lnucl not utilized. fo r nny pnrposc .. . ........ .. . 1,214 
:\nc:1go in form wood lots used fo r timhcr only. . . . . . . . . . . . . . . . . 1,005 
Ane;1,g·,, of Cl'Op lnrnl ly ing idle. . . . . . . . . 117 
Acre a g<• i11 crops n ot othcnl' isc listc,1 . . . . . . . . . . . . . . . . . . . . . . . . 636 

TH'C AGRTCULTURE OF FLOYD COUKTY 

'l'ii l' t~·pe of agriculture prac ticed in F loyd County at th e present t ime con­
sists of wlrn t ma y be term ed a system of general farming, including the growing 
of grain and hay for feed and sale, the raising of hogs, t be raising and feeding of 
heef cattle and some dairying. 'fruck crops and fruit crops ar e grown only on a 
small scale to supply the home demand. A large part of the corn and small grain 
crops produerd are fed on the farms and all the bay is thus utilized. 'l'hc income 
on the farms comes, th er efor e, from tl1 e sa le of surplus corn, small gra ins, hogs 
and beef cnttle and in a few cases from the snle of dairy products. In many 
cases th e income on individual farms is incr eased materially thrn the sale of 
sp ecial crops or of livestock other t lrnn that mentioned. 

The acr eage in waste land is not large bnt in man~, cases mu ch of this land 
might be reclaimed and made productiYc thru proper methods of t r eatmen t. 
General recommendation for the r eclamation of waste land cmmot be given 
because of the fact that tl1e infertility is clue to various factors. In the descrip­
t ions of individual soil types given later in this r eport, special t reatments neces­
sar y fo r the r eclamation of waste areas " ·ill be discussed and recommendations 

* Sre Soil Sun·e.,· of T'lo.\·d rnunt _,-, I ow ;t. h.\· A. :ThL O'X ea l of the To wa Agriculturnl r:xpcrim ent Stntion 
rind _\ _ "'i\T. Gokc of the U. S. D cp,i rtmcnt of _i\g:rin1lturt~. Fif'lcl Opc1·:1tion s oi the Burea u of $oil s 102:J . 



4 SOIL SURVEY OF row A 

TABLE I. AVERAGE YI E LD AND VALUE OF PRI NCIPAL CROPS GROWN 
I N FLOYD COUNTY, row A* 

P ercent of Bushels Total Total 
Crop Acreage total farm or tons bushels Aver age value 

land of per acre or tons price of crop 
t he county 

Corn . . . . . . . . .. ..... · 1 100,490 33.1 41.9 4,210,531 $ .56 $2,357,897 
Oats . .. . . . . .... . . . . . 77,316 25.4 38.0 2,919,034 .32 934,090 
·winter wheat ... . . . .. 24 .01 15.0 320 1.36 435 
Spring wheat . . . . .. . . 146 .04 15.0 2,190 1.30 2,847 
Barley . . . . . . . . . . . . . . 1,967 .6 R4.0 66,878 .57 38,120 
Rye . . ... . .. . ... .. . .. 318 .01 15.0 4,770 .80 3,816 
T ame hay . . . . .. . .. . . 25,562 8.4 1.3 33,230 13.50 448,605 
Wild hay ... ' . . .. . .. . 2,603 .9 1.0 

I 
2,603 10.50 27,331 

Alfalfa . . . . ... . . . .. . . 205 I .07 2.4 492 17.50 8,610 
Pasture . . . ... ... . .. . J 73,963 I 24.3 ...... I 

*Iowa Yearbook of Agriculture, 1925. 

given . A dvice for the t r eatmen t of land in special cases may be secured from 
the Soils Section of the Iowa Agricultural Experiment Station upon r equest. 

The gen eral far m crops grown in F loyd County in the order of their im­
por tance ar e corn, oats, hay, barley, alfalfa, rye and wheat. The average y ields 
an d value of these crops are given in table I. 

Corn is by far t he most important crop gr own from t he stan dpoint both of 
acr eage and of value. I n 1925, it was grown on 33.1 per cent of t h e t otal farm 
land of the county and average yields of the crop amounted to 41.9 bushels per 
acre. The white varieties of corn, mainly Silver King, are grown on more than 
sixty percent of the total area in this crop. rrhe yellow var ieties grown include 
various strains of the hard dent varieties which have been selected to suit the 
particular region. The major portion of the corn crop produced is fed on the 
farms to the work stock, beef cattle, hogs and dairy cows. In some sections a 
part of the corn produced is shipped to outside markets . About 40 to 50 p ercent 
of the farms are supplied with silos and much of the crop is used for silage pur­
poses. Some of the corn is hogged down and in such cases soybeans are often 
drilled in the corn . 

rrhe second crop in acreage and value is oats. In 1925, this crop was grown on 
25.4 percent of the total area. Average yields in that season amounted to 38 
bush els per acre. rrhe common varieties grown include Green Russian and 
Iowar. Iowa 105 and Iowa 103 have also been used. Considerably more than 50 
percent of the oats crop is used on the farms as f eed for the work stock, hogs and 
beef cattle. The remainder is market ed outside thru eleYators. 

Hay is the third crop in acreage and value. In 1925, 8.4 p ercent of the total 
farm land was in tame hay. AYerage yields of the crop amounted to 1.3 tons per 
acre. The chief tame hay crop consists of clover and timothy mixed. Some 
clover is grown alone and some timothy is likewise grown alone. Occasionally 
these crops are grown for seed. In 1925, there was a rather considerable area in 
the county on which timothy was grown for seed . rrhere is a small area of wild 
hay and average yields of this crop amount to one ton per acre. Practically all 
of the hay crop grown is utilized for feeding purposes on the farms. 

Barley is grown rather extensively, with average yields of 34 bushels per acre 
in 1925. The value of this crop is considerable. It is frequently used in the 

1•' 1,0 Y I) CO Ui'\T Y i:iO I L ~ G 

rnbdjon i11 pl;,1c:<' or th C' oafs. The rnfi re ,m1o m1 t of barley g row n Js f'ccl 011 t he 
farms. 

~\ lf'alfn is gT011·11 fo 011 1.v a vr r.\· li mitrd pxfen,t l.J1Lt ,rlt c• 11 it is propn ly SP C'ded , 
with thr sPrd i110C'11l a!C'd anc1 !!JC' so il l imrcl . Yerr sc11 isfac:to r.r yielcls of f- li is crop 
ma:· he srt 11 1·rcl . rn J D2:J. an a\· erng;c : ·icl<l oE 2.J tons p er acre 11·<1 s r eportl'd. 
,\ lfal fa ma:· I)(' a w ry profitab le' e rop fo r use in H1is county. 

Other c·rops of minor importa11<'.r j 11 C'lt1<k r .n ' . bucJrn·heat, flax rtll(l sorg hu m. 
JJJ 1he 11·r s1ern JH1 rf· of iltc county il 1C'r<' is a r ath er cons iderable a r ea , r l1ic li is 
11tilizr cl fot· 1h r pmdudion of P ead nncl Japan mi llet scccl. Soybean s urr oftrn 
g· 1·0\rn w ith (lw c·o r 1t ,d1 en 111i s trop is io he usccl fo r s ilagr or hogged dcl\n 1. 

Prn it. is 1to1 gTO\rn rxtrnsi,-ely hnt s111;i ll ore l1a rcls nre fo unrl on p rncf ic;,1ll,\· a ll 
fa rms to s11pply f r uit fo r thr l1 ome clr111 a11cl. 'l'ltc rc is one corn mrrc i;i l a ppl P 
orr li anl ,111 d \·r r.v c·xcrllc11t r <'irn l ts a r r set:m·ell 011 1 hi s or cl1 arcl. TJ1c im1 11 si ry 
migh t prnli<1hJ_\· Ii(' dewloprcl wif-11 p rofit in othe r pads of file cou n ty. 

rl'h r rxfrn t of fh r linsfock imli! sir.\· in F' lo.nl C'o 11n 1:· is in clir;it·ed by !h e fo l­
lowing ng11n•s ti1krn frnm t li r Imm "'.\ ro11 f- l1 l.\· C'rnp R rpo rt fo r .July 1. l '-l:26 , wl1i eh 
is h~1. ·rcl on f he ,Jimrn1 r .\· 1. ] '-l:?(j es tirnnf·c•s of the D11 rN1 11 of Crnps all(l L ivrstork 
Es timaf-C's of' t l1r l 1. S. D r part 111 c• 11f·. of , \ gT ic11lt11re: 

l f Ol"S (' S 

:'>(11l rs . . . . . ..•. • 
All <- :1ttlt-
H ogs 
:'i heP p 

... . .. . .. .. . . . . . . .. . . ... .. . . . . . . .. . . . . . . n,noo 
200 

... 41,GOO 
.... 7fl.!)00 

. .. 6,600 

'l'li c ra1s111 g- of l1og-s is 011 r of flir rnosf impo rtant liY csto c:k industries an d OJI 
mos1· of the farm s n la rgr part o.f t }I(' f,1 1·m inc:ornr is cl rri \·ecl from ihc sale of 
hogs. Dm·oc ,Je 1·se.\· ancl Polnll( I C'J 1i 11a , ll'C' 1l1e most po pular breccls . 'l.' li ere a rc. 
h°'1·e \· er . onl .\· fou l' or nY r hrerck r.~ of p11rrhr l' cl animal s ju th e countv. 'J' he Ji on·s 
a r c solcl nsua ll.1· in C'arloacl lots to J\Iason C'i1y. ·w ate rl oo . and Aust in·: l\I inn. "' 

The herf ra!tlc in clustr:' is clr\ c• lopl'cl q1Li fc rxtc ns i\·cly and considerable fa rm 
jncomc is cl rriYrcl from ibis so11 rer . Onl : · a few farme rs raise cat-Ile, most of 
them 1n n·cli asing· in the fa ll ou the 0 11 rnlia 11 ncl S ioux City marke1-s. A11gu s Rncl 
Short horn g raclcs a l'c 11rcfrrr r cl. altho the re arc a few herds of H erefor d cattle. 

A fe11· hOl'fiC'S arc raisecl 01 1 rn c1 11 :· fa 1·111s to s11ppl ,\' t he l1 ome demand hil t t he 
ind nsfr: · is not clc\·elopccl in a tom mereial ,rn .v. S li re p a r c raised and fattened 
to onl)· a nr:· l irn ite<1 exfenf. Po nlt r.\· procl uct icrn is a si<lc-l inc on most fa rms 
an cl thr s,ile of poul! ry p rocl!lcts aclcls <'011si cl ernhl: · f·o !he in come on some fa rms. 
Jt ,rnu lcl 11mlouhtrcll.v he prnfi1ahle to 1-!' i\·e lllorc attention to thi s inclustr.Y in 
many cases. 

Dairying J1as hC'l' lt dc•\·C'lopcd fo ;;omc c•xtr nt a11 cl m1 most farrn s t l1 e re ar c a 
few milk Cll\l"S to suppl,\· the home ueeds. I n some parts of t he coun ty snr plu s 
mil k is solcl and in man:' <·ases flir sa le of m ilk all(l otl 1r r da iry products may 
add considernbl>· to tl1 e fa l'm income. Ther e is on lv one crramerv in t he countv 
hut t here arc t l1r rc or fo11r loratrcl just. ontsicle. , • · 



6 SOIL 8UHVEY OJ<' IOWA 

TIIE rERTfLT TY Sl'l'U.\ 'l'JOX lX },LOYD COUNTY 

'I'he soils of li'loyd Count:· arc na turally quite fertile and in general very 
satisfactor:· :·ields of farm crops a re secured. 'I' here are many cases, lrnwever , 
where t he yields arc not as lal'gr as they should be, and tbe adoption of proper 
methods of soil treatment would uncloub tc(l ly bring about greater income from 
th e gro,dh of crops on nrnny farms. 

Some of th e soils a re not propc 1·l :· llrainccl and when this is t l1c case the first 
treatment needed for the most satisfacto ry crop production is the installation of 
tile. Th e Clyde silt loam, the Flo:·d silt loam and the Clyde silty clay loam on 
the upland s are not adequately drn inecl and these soi ls are a11t to be too wet for 
th e most profitable crop yields. 'J'J1e Dremer soils on the terrace and the La­
moure and ,Vabash types on the bottoms are apt to be poorly drained. In all 
these cases ar tificia l draim1ge ,rill lJring nhout Yery pr ofitable increases in the 
:·ields of general farm crops. 

'I'he soils are practical] .'· all acicl in naction and hence in need of lime for the 
best gro\\ih of genern l farm Cl'ops. pal'tirnlarly of legumes. The nse of lime on 
acid soi ls is Ycry desirable. A 11 the so il types in Floyd Co unty should be tested 
for acidity or lime rcqnircmcnt and the amount of lime shown to be necessary 
according to the tests should be applied if the most satisfactory yields of gener al 
farm crops are to be secur ed. 

Man:v of the soils seem to be Yery well supplied with organi c matter and 
nitrogen bu t in many cases, especinlly on th e coar ser textured sandy types, there 
is no large content of these constituents and ther e may even be a deficiency. In 
such cases, the use of fertilizing materials supplying these constituents is very 
necessary and on all the soils in the county it is important that such fe rtili zing 
materials be applied r egularly in order that the supply may be kept up and thus 
insure the permanent fertility of the soils. The liberal application of fa rm ma­
nure to the soils is very desirable in order to build up and maintain the supply 
of organic matter ancl nitrogen. Even on those types which are richer in ferti lity 
and darker in color tl1 e use of farm mannrc has been found to bring about large 
crop increnses. ,Vhercver farm manure is not available in sufficient amoun ts to 
supply all the soils, the use of leguminous crops as green manures is strongly 
r ecommended. ,Vhen legumes arc well inoculated they take a large part of their 
nitrogen from the atmosphere arnl hence the u. e of such crops for g reen ma­
nuring will build up the nitr ogen content of the soil. Th ere ar e many cases in 
Floyd County where the p r actice of green manuring would bring considerabl e 
rnturns. 'I'hc thoro ntili zation 0f nll crop residu es is very necessa ry on all the 
soils of the connty fo aid in maintaining th e supply of organic matter ancl 
nitrogen. 

The phosphorus content of the so ils is rather low in most cases and it srems 
quite evident that applications of phosphorus fertil izers will be n eeded in the 
very near future . There are indications. however , from the greenhouse ancl 
field experiments carr ied out on th e same soil tn)Cs occurring in other counties , 
that the use of a phosphate fe r tili zer might be of val ue on some of these soils at 
the present time. ,Vhethrr rock pho. phatc or acicl phosphate sbould be em­
ployed cannot yet be definitely statcrl. Experimrnts have incl.icaterl the value of 
both materials. Tests of both phosphates arc r eco mm ended on individual farms. 
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The use of complete commercial fertilizers cannot be recommended generally 
at the p resent time. Experiments which have been carried out indicate that 
acid phosphate or rock phosphate may give qui~ as beneficial effects on general 
farm crops nncl hence their use will be more profitable because of the greater 
cost of the complete fertilizers. Tests of complete fertilizers should always be 
ca 1Tiecl ont on small areas before there is any extensive application and ·these 
tests should compare the effects of the complete fertilizer with the effects of a 
phosphate in order to determine which would be the better for general use. If 
the tests indicate profitable returns from the use of the complete fertilizer, there 
can be no possible objection to the application. 

Th e nsc of commercial nitrogenous ferti lizers does not seem to be necessary in 
the connty at the present time. In most cases wl1ere the nitrogen content is not 
as hig-h as it should be. the use 0£ farm manure and the turning under of legumi­
nous cr op,; a. green mannres " ·ill lmilcl up the nitrogen supply quite satisfac­
tori l,'" and rconomically. The application of commercial nitrogen is expensive 
and it is rJ11eshonnblc ,d1cther the crop increases would be great enough to make 
the applicat ion profitable. 'l' cst:; shoulrl certainly be carried ont with such 
matrrial s lirfore there is any general use. 

Commel'cial potassium fertilizer" probably will not prove economically profit­
able on the soils of the count:" at the 1wesent time. In general there is a lar ge 
suppl:· of potassium in the soi ls and a potassium fe rtili zer would not be expected 
to be ecollomically profitable. 'rests of muriate of potash may be carried out, 
l10wcYc1·. 0 11 n, small sea le hy an,,· ,Yho arc interested and if large crop effects ar e 
seen red. then more general use of mnriatc of potash may be made. · 

Erosio n occurs fo only a lirnilwl extent b11t there are a few cases where con­
siderable ,rnshing of the su r face soil has occurred and in some areas gullying has 
been noted. 'iVhcrcnr the clcstn1 c1 iYe ::iction of erosion has taken place, it is 
important that some means to prcYr11 t nncl remedy the effects of the action 
should be adopted. 

THE GEOLOGY OF FLOYD COUNTY 

'I'he geological history of F loyd County is of litt le significance from the 
standpoint of the soils occmring in the county at the present time. It is of 
interest only insofar as the glacia l and loessial periods are concerned. The bed 
rock underlying the soils of the county has been so deeply bmied bv the de­
posits of glacial drift or till and by the later deposits of wind blown m~terial or 
loess, that it bas had no appreciable influence on the soils. In only one or two 
cases have the underlying rocks influenced the soils particularly. This is true in 
the case of the Dodgeville and Roseville soils, both of which are formed on lime­
stone rock. These two soils haYe been largely formed from glacial mater ial and 
only in the subsoil is there any influence of the nnderlying limestone rock. 

At least twice during the glacial age, great ice sheets swept across Floyd 
County and upon their retreat. these glaciers left behind vast masses of drift 
material or debris, known as glacial ti ll. The earli er glacier known as the Kan­
san , extended over the rnt.irc county but in practically all parts of it this earlier 
drift deposit was buri ed by tl1e clcposits of the later glacier. 'I'his earlier Kansan 
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deposit consisted 1m1inl: · of c1 blue C' la,\· conU1 ini11g nuu1el'ous boulder s and much 
sand an d gr aYeL The lkpt h of t hr deposit is c:-dl'cmcly var iable, ranging from 
a fc,1· feet to rnan_l' f ee t in some area s. 1,Vheu 1\'eatli c l'ec1 the Kansan drift 
changes to a yellml'i sh-bro\\·n 1 o _q•lJ o"· or r Nldi sh-: ·ellow in color , and the addi­
t ion of organic nu11ter has hr o11 g- l1t ,i\ 1out some d,n-keni ng in the drif t mat erial. 
'r he em·lie r iopogTapliic fea tures of 1l1 c co1m1 y \\·e1·c la rgel y 01Jlitcn1tec1 by this 
glacier. 'l'h e soils ot th e Lincllc:· seri es a rc (1r l'i Wll partly from the Kansan drift 

material. 
'r he second gr eat glaci er whid1 s\\·cpt owr th e conntr is kno,Yn as th e Iowan. 

'r hc depos it:-; left h:· t his i:dal' irr lrnr iel1 th e cnrl ier K ansnn dri ft to a considerable 
depth in p r ,1 ctir all:, all 1, ar ts of' i lie ro1m1 ~·- 'J'lte 1mwca1hcr ec1 To,n m d riH 
materi al is a bl nish-grny or cl nil1 cla.L 'l'Jir1 1 ox idation i t has changed to a 
brown or Yello11"i sl1 -brown in rolol' . 'J' J1r 1exi u rr r,rng·('S from a h caYy clay to a 
sand:· or ; TaYcll: · clay . P ockc1s of ,;and ;irn l !.!TaY('l a r c foum1 and boulder s of 
varying s ize occur owr 1l1c snl'fav r ,1 ]1(1 t hn 1 i l1c cfrif t ma terial. 'l' be dep th of 
th e Iowan chi f t ll cposit is cxtr crn rl.1 · Ya t·inble and it .i s much thinn er on the tops 
of the old 1·i(1gcs ,1hi lc in the ol<kr <i rp 1·<•ss io11 s t he cl eptl1 is consider able. P rac­
ticalh- all of t he nplancl soils of i li e c·o un!.1· ;irr d r r iYed from this Iowan drift 
dcpo~it . 'l'lt c soils of i11c Carrington . Cl_H1c, F lo~·d , LincUcy, Dodgeville, an d 
Dickinson seri es ar e all fornte ll C'lltircl:' m in la1·gc part from the Iowan drift 

dep osit. 
Long af1<' L" !lie (lc1,os it of t l!e Iowan (] r ift mate r ial, in a later geological age, 

ther e was dep osited over a. lim it r <l area in tli c eonnt?, a layer of so-called loess , 
laid clo,Yn hy the wind . 'rhcr c is 0111 .v a small a rea of this locss or silt-like ma• 
teriaL It occms on the cast bank of tli c CNl a r R inr in th e vicinity of Floycl. 
It is somewhat variable in dep th , ,1 Yer ;i gi11g abou t ] 5 foc t in thickn ess, an d thin­
n ing on t somewhat tow 11 rcl tl1 c easi. In color t l1r locss is a light brown to gr ay 
or grayish-brown an cl th e snhsoil is similcn in t extu r e an d somewhat ligh ter in 
color . The soil s of t lt e Clinton seri es ;ire cl erivec1 from t his loessial deposit . 

'rhe soils on th e terraces ancl hottornhmcl s in the county arc derived almost 

entirely from tb e glacia l clri ft from t he nplanc1s. 

PIIYSIOGR.\PIIY AN D DR AI N AGE 

'l'he topogr apl1 i.c comli1ions in ]i'loyc1 Co nn1y a l'c quite var iable. Originally i t 
was a broad d rift-coYer ccl p lain , ra1lt er le1·cl 1o flat. Hu t in the ages which have 
elapsed since the fa ying down of th e tll'if1 , nu1d1 erosion lias occur r ed a lll1 t he 
surface t op ograpl1 y has been Yrl ',\' rn 11el1 mod ifi ed. Along· the Cedar and Shell­
rock Rivers whi ch flow in a sontli easterly <li r ection tltru the coun t:' , the topog­
raphy is mor e strongly rolling excep t on th e west side from Charles City and 
l\'Iarble R ock south, where the toriography is gently rolling . I n t hi s a r ea along 
the Cedar an d Shellrock R iYcrs t he slop es ar e often stee p and h roken and badly 
g ullied and in a number of places limestone a ppears at the surface, the bluffs 
rising from 10 to 20 feet from the st r eams. Similarl y along the little Cedar 
River L ime B eaver an d B eernis Cr eeks and A ckley R un . t her e ar e small areas 
wher : th e l~nd is r ather rongh to broken . 'l' hcse ar eas, l1ow e1'er , a r e generally 
narrow an d rarely cx tcnc1 back fo r more than a mile in to th e u pland. Ther e 
they join the mor~ gen tly r olling 1.opograpli ,v wl1 ich pr cclorninai cs in most of tl1 c 
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u pl and a r ras in 1hc countr . I n general t hruou t 1he u plands, i.Lt c topogr aphy is 
Ycry gcn11>· r oll ing t o unrlulating allCl the ar eas hct"lrnen the streams are broad 
ancl the slop es 1o t l1e sliallow vallc.n; a r c Jong ai1cl gcn1lc . Thi s is the character ­
i~ti c: to]lO/:!T:lphy for t he gr eater par t of Cedar. Rudd and R oek Grnn 'J' own­
s li ips. an d 11·<,str rn p ,11·1. oE S t. Clia i·lrs arnl 1 ·1ste1· T ow nships. 

'1' cl'1 ·11c·(',-; arnl llo t1orn lands ,11 ·0 f'ou nc! cleYelopcc1 rn ther extc11 siYci: ' along most 
of" t l1r sit-ra m,; of the county. The lm·gest ,ncas of bo1·tomland :-;oil a r e found 
a long i li e Slwlll'ock Ri Yr1 · from h\'O arnl a l1alf miles nor1'!1 of t il e j1mchon of this 
1·iyr1· and Tiime Cr eek to a 1)(1 i11t :ibo1 1t a mile aml a half n orth,1·est of lUarbl ~ 
Hoc·k at1 <l ,1l<J 11 g Cedar RiYet· frnm Cl1nl'les C i1,1· nor lh to Flo:·<l. H erc 1'11cre are 
ar Pas of te 1T11c:e l,1n(ls nrnl liot1ornlnnc1 so ih Ya r:· in g in wid t h from one t o t,Yo 
a nd. a ha l l' n1i lcs. Along th e small r r st l'cams th e nreas of t r r raee arn1 bottomlancl 
Hl' l' rn nc· lt 11c1 1'l'O\\'er, Ya 1·_1· i11 g hehn'<'n 1:i o fe et :iml a mile in 11:idt l1. Along the 
smalle r <· !'eeks arnl fifr r ams tl1 e Yal lc_1·,; n1·c slrn llow arnl 1l1e s 11 1To1 11Hling country 
l1 ns a slig-1111~- rollin g t o fb t appra rnn eP. '!'h e l;1rgr1· 1·iye 1·~ ,1 1Hl C'.l' reks, 110,rever , 
lu1 \·r c·11 t Y,1 ll rys :J O io JOO fl'('I hl'lm1· 11 1e l C' 1· rl o f" t he 11plarn ls. IIc t·c t here has 
her n 11101·r <- J'Osion ,1Jl(I 1lt e 1·opngTapl1ie l'l'nl m·rs arc rn o1·r st l' iki 11 gl)- c1eveloped. 

'!' lie (lra i11 :1 g·c• o f 1 lie r01mt:- i,-, h l'O ug- l1t about by i'l1e l 'eclnr an cl Shcllrock 
RiYe1·s arnl tl1e i1 · triln1t;i ri 0s . '!' lie p1 ·i11 eip :i l ir ilrntar r st l'emn ,; nre Lime, F loo(l. 
B eawr ancl l1eerni s f' n cks nnc1 .L\ (·k le:· Rm1 . " ·lii l' h flow in1 o 1hr S li cllrock River 
,1ml the L it11 r Ce(lm· Hin1· 1Yh ich j oin s t he Cecl a r Riwr jnst on tsidc of the 
r onnty. 

'1' l1e rn1t n r n l <li·aiJJ agc s: ·st rm is fa i l'l,1· adeq 11atc as is i 11(] ica t r (l on tli c accom­
pn ny in /:!· <l rni1 iag-c ma p. Ther e m·r some pads, howevei·. \\'here dn 1inage is n ot 
s ttffi cirul . In th e Yic ini1>· of tl1 e smaller cr eeks an cl strc,1rns a llCl a t t l1 e lieads of 
!lrn inag·e \1·n:·s. il1 e 1opograp11:· is mor e l r 1·el mt c1 1hc n m-off is slow or r estricted 
,11 Hl 111 r soi l,; n1·r uot nc1c([lrnl cl~· (l n1 i11e(l. I n such al'cas tlic ins tallation of t ile 
,rn 11l (l hr Yal11 nld e in r crn oYin µ: i !J r excess , rater . '!'he ,;oils which have been 
nrnp prc1 in tli r Clyde nnd F loy cl se1·ics on f li c uplancls ,ll'e 1,ar ticu lad y in need 
of (lrn im1 gr . 'J'l1 c Bremrr t>·11es on 1l1c lc1Tnccs ;i ncl 1 he 1Valiash and L a mourc 
so ils on il H' bottoms a1·c i 11 11 re!l of (lra im1gc. 

THE SOILS OF FLOYD COUNTY 

'1'1 1<,, soils of F lo:·(l Cou n 1y ar e g rn11prcl in1 o fo1n· classc•s accot·ll ing to th eir 
ori gi n '111( [ loca ti on . '['hese gT011ps an>. <li- if:t soi ls, loess soils. t errace soil s and 
swa m p mid boHomlimcl soil s. Dr ifi so il s a rc t ho.so wh iC' h lrnYe been fo rm ed 
frnm lir 1rns iis lef t Ji~- glacie1·,-, 11pon th eir r et reat arnl eons ist of rnn trr ials c1er iYec1 
from Yn 1·io1 1,; sourees , 11s 11 all y in C' lrnlin g pehhles ;i n(l lio 11l dcr s. L oess soil s a r c 
fin e s ili-li kc deposits rn :i ll c hy i li c ,r ind a t some tim e " ·hen climat ic con di tions 
were sorn c' \\'l1 a t cl i ffr r ent tlia 11 a t p1 ·csenL 'l' enacc soils nr e old hottomlands 
1l'h icl1 l111Yc li cc'n n1i sccl ab oYe OYer flow lJ:· a clcp rcss ion in t l1c volume of th e 
streams li:· wlii cl1 1l1 ey \H'l'e fo rrn cc1 or liy n <l eC' pC' ning- of the s tream channels. 
S,vmn p and bottoml an (l soib nr c 1ho,;e or r111Ting in low 11oorly ch a in ed ar eas 
along s1ren ms ;incl th ey are suh ject 1o morr O J' less fr eqn en t oYerflow. 'l'hc total 
a cr eage ancl p ercent of tl ie ar<'a o f" t he r· 01111 t~- i11 (·ln ti('<l in each of th ese four 
g r onps of soils a r c giw n in 1ahl e IT. 
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Fig. 2. Map sho\\'ing the nat ural drainage system of Floyd County. 

More than three-fourths or 83.7 percent of the total area of the county is cov­
er ed by tl1o drift soils. rrhcrc is only a very limited occurrence of loess, covering 
only 0.3 percent of th e totnl area. 'l'he terrace soils are r ather extensively 
developed , covering 11.9 percent of tl1 e county. rrhe swamp and bottomland 
types are of limited significance, coYering 4.1 p ercent of the total area. 

There are 23 individual soil types and these with the areas of meadow and 
peat and muck make a total of 25 soil a reas. 'rhere are 10 drift s~ils, o~e loess 
type, nine terrace soils, and five areas of swamp and bottomland rncludrng t~e 
meadow and peat and muck. rrhe areas covered by the individual soil types m 

the county are shown in table III. 
The Carrington silt loam is b? far tlie most extensively developed soil type, 

covering 51 percent of the to tal area. 'l'he Clyde silt loam is the second largest 
'rABLE II. AREAS OF DIFJ<'EHEN'r GROUPS OF SOILS IN FLOYD COUNTY 

Soil Group 

Drift soils . . ....... . ..... • - • • • • · · · · · · · · · · · · · · I 
Loess soils ... . .......... . , , • • - • • · · · · · · · · · · · -I 
Tenate soils . . . . . . . . . . . . , - • • • • - • • · · · · · · · · · · · I 
Swamp and bottomlaml s, i' s .... . .. . .. . . , . . , - , • • - • • • · · • - I 

I 
Total.... . . . . . . . ... , • • • • • • • • · • · · • · · · · · · · · · -I 

Acres 

2G5, 344 
9G0 

37,440 
13,05G 

316,800 

P ercent of 
total area 
of county 

83.7 
0.3 

11.9 
4.1 

), 
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soil type ancl the second most important drift soil, coYering 14.2 percent of the 
c01111ty. rrhe third largest 1ype is the I<'lo;nl silt loam covering 7.7 percent of 
the total area. It is the third largest drift :.o il. Th e Lindley silt loam, the 
fourth drift type , coYcrs 3.1 per cent of the area. The Dodgeville silt loam covers 
2.7 pcrcen1'. the Carrington loam 2.0 percent. the Di ckinson fine sandy loam LG 
r er ce11t of th e area. 'l'h e three r emaining dri ft soi ls, the Clyde silty clay loam, 
Dickinson loam and Rosevi lle silt loa m each covers less than one percent of the 
county . 

'l'l1ere is only one loess type and it coYers only 0.3 percent of the total area. 
T lw O'Neill loam is ihe most extensively deYeloped terrace soil, covering 4.1 per­
cent of th e county. rrhe O 'Neill silt loam is the second largest tenace so il. 
COYE'ring 2.!1 percent of the area. 'l'h e Waukesha ,;ilt loam covers 2.1 percrnt. 
Th e 1·rmaining t errace soils are all of minor importan ce, covering less than one 
percent of th e total area. The ,Vabash silt loam is the most extensively devel­
oped bottomland ::;o il, coYering 2.6 percent·. 'l'h e r emaining bottomlancl t_vp<> ,-; 
coYer one percent or less of tli e total ar ea. 

Certain r a1her cl efinite relationships appear between the topographic fea tu res 
of t l1e county and th e, individnal soil t ypes which have been mapped on 1-he 11p ­

lancls. The soils of the Carrington series arc fonnd on the more gently nndu-

lating to rolling uplands. The Clyde and the Floyd soils are found in the level 

'!'ABLE III. AREAS OF DIFFERENT SOIL TYPES 

Soil Soi l 'rypc 
No . 

DRIFT SOILS 
83 Carrington silt lo:w1. 
84 Clyde . s il t loam. . . . . . . . . . . . . . . . . ... .. . . . 

198 :E'loyd s ilt loam.. . . .. . ... .. . . . 
32 Lindley silt loam. . . . . ... . ... . 

204 Dodgeville sil t loam. . . . ..... ... . .... . . . .. . -I 
1 Carrington loam .... . . . . . . . . . . ... . . .... . [ 

175 
85 

Dickinson flno sam1y lonm . ........ . . . ... . . . ... . - I 
Clyde s ilty clay lo:un ...... . ... . . . ..... . .... . ... , I 

J 74 Dickinson loam . . . . . . . . . . . . . . . . . . . . - I 
20,; R oscvi.lle silt loam . . . . . . . . . . . . . . . - I 

LOESS SOJLS 
80 Clint-on silt lon m. . . . . . . . I 

TERHACE SOILS 
108 0 'Neill loam . . . . . . . . . . . . . . . .......... . . . [ 
:206 O 'Kc ill silt loa m ... . .... . .. . . . ..... . . .... .. · · · ·1 

7 ;) W a rrk es lrn silt loam ..... . .. . .. . . . . . . .. . . . . . . . .. . [ 
88 Bremer silt lon.m. . . . . . . . . . .. .. .. .. . .. . - I 

12G 0 'Neill sandy loam. . . . . . . . . . . . . . . . . .. - I 
38 Buckner loa m . . . . . . . . . . . ... . .... . . . ........ [ 
4.3 Buckner fine sandy lonrn. . . . . . . . . . . . - I 

188 Millsdnle loam . . . . . ..... . . .. . . ... . .. . . . . ... . . . [ 
4G Buckner fine s:mr1 . . . . . . . . ... .... .... .... .... - I 

IN FLOYD COUNTY 

Acres 

161,472 
44,992 
24,448 

9,792 
8,576 
6,400 
5,120 
2,880 
1,216 

448 

960 

12,992 
9,088 
6,6,,6 
2,816 
2,5G0 
2,240 

512 
320 
'.l 56 

P ert ent of 
t ota l n ren 
of coun ty 

.,1.0 
14.2 

7.7 
3.1 
'2.7 
2.0 
l.(j 

0.9 
0.4 
0.1 

0.3 

+. l 
~.D 
:l . 1 
IJ.9 
11. 8 
0. 7 
0.2 
0.7 
0.1 

SW AMP AND BO'l' TOMLAND SOILS 
26 
49 
20 
21 

Jll 

Wabash silt loam. . . . . . . . . . . . . . . . . . . . . . . .... I 
Wabash loam . .......... . . . . . . . . .... ... . .... . . , I 
Meadow . . ... . . . . ........ . . . .. .. .. . . . . .. . .... , I 
Peat and muck ... . .... . .. . . .. . . . . . .. . .. . ... . . . , I 
Larnoure silty clay loam ........ . . . . . .. . .... . . . .. [ 

I 
Total. . .... . . . . .. . ....... . . . ..... . . . .... - I 

8,256 
3,264 

832 
384 
320 

316,800 

2.G 
1.0 
0.3 
0.1 
0.1 
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t·o flat or clcp1·cssccl arcns. 'J' lic I , indlr.1·. Dodgc1·i llc. Dickinson ancl Roseville 
t>·pcs are fonn cl 011 the mo re s tro11gly rolling· areas nnd in th e case of the Lindley 
so il s, particular]>·· 1l1 e topograph>· has hccmn c sh-ongl:· rolling to rough. 'J'h e 
C linton si lt lo;1rn 011 t·h r lo('ss i,il 11plnnds has a str ong]~· rolling topography. 

On tJ1 c t-cn;H·cs nnd liot101ns tl1c· topogrnp lii c frat1n- cs an1 liHlc <l cvclopecl . 
'!'li e H1·rrnrr 1:· prs :-ll"r fonll(I 011 1hr mon• lc·1·rl 1rrrnces. whilr tlic O 'J'\c ill , ·wan­
k('slrn and J111 clrn er soils ,n·c· fo1 11ld on 1 h<· hi;.d1 (' r t erraces. Occasionally som(' 
to pographic yai ·int ioll s occu r on 1l1 rsr l1igl1er. oltl<·r t c1-r;1 rc formations. O n t lic 
hot·tomlnn cls the topograpl1 _1· is k1· el to fi,11 mid tl1rre is w r.1· little rYic1(' 11cr of 
an~- topogn1 pl1ir. <'ffre t· 011 111(' so il t~·prs . 

THE FERTILITY IN FLOYD COUNTY SOILS 

Sam1>les ,,·e rr 1.1krn for am1l .1·sis horn ;il l th e so il types in 1l1 c county. 'l1 he 
areas oL rn caclow ;111cl prat illl(l nrn c· k ,1·<• re not sn mplccl bccnnsc of th eir gn·at 
nu-iah ilit :· ancl hecm1sr of 11ir foc:t- ll1i11". th r ;ma l:..-ses ,rnulcl m ean l ittl e. A ll 
samplin gs ,ye rc nrnc"l e ,1·ith the grrat-est ca r e that th e samplrs should r epresent 
th e so il types nncl thn1- :-my ya r intions dn e to loc;il condi tions or 1n·eyions treat­
m rnts shon lcl hr elimi nnlr<l. Smnplrs wrre tnkrn <1 t t hree d epths, 0- 6 '! 3 
ine l1cs, 6 2/ 3 to 20 inches , ilnd ~O 1o +O inc-h es. r eprrsc ntill g th e sn rCarc sn il , 
t l1r s11bsnrfa cc so il nncl th e s ubsoil r espec1 i1·el~·. 

'L'J ie total phosphorus. total 11 i ti·ogrn . t obi l or ganic carbon, total inorganic 
r-arbon conten t and th e l imrsto11r r eq nirernrnts of t·h c soi ls wr1·e clctrnn inrcl. '11 l1 e 
offic ial methods ,1·rrc n secl for 1hr pl10sphorn s. nitrogr n nn(l car bon. and the 
limestone requirement d et crrnin <1tio11 s were rn ne_l r hy thr Trnog qualita1 ivc t-cst. 
'l'he figures g iven in th e tables ,nc 1l1 c nw rng-es oE clnplicnt r <letcrrninat·ions on 
all sn 11111les of eac h type. 
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'l'h c results of tl 1c nnal~·srs of th r s mfn<.:c so ils nre givrn in tahlc T\T. 11 hey 
n 1·0 c-;1 lc1llatecl on J-11 0 bnsis of ::! .0ll0.000 pot1 1Hls of sni-facc so il per acr e. 

'J'li c phosphorus content oC th e so il s is exl r crn cl>· Yariable. r<1nging from 60G 
1101 mcls in the Lindl ey silt lomn 11p to :2,2.:i9 pounds in the Dn ckn r r l0c1m. No 
r r l a.t- ionshi11 is evident bch1·ccn 1 he eoll tent of p l1os pl1orns in the soils ;1ncl 1"11 c 
Yarion s soil groups. 'L'h e terrace nncl bot-to111ln 11d types arc a li t tle he t-t cr sup­
pli c•cl than the npl ancls lm t. tl1is mi ght· he ex pec ted l.Jccm1sc of t·hc fact t hat th ere 
l1a s brrn less cr op proe_lnct-ion 011 tl1('S(' nnas t l1 nn on t h r 11pla)1(l and l1 e11 c·c th e re 
li as hrr 11 a smallr r 1·rm0Ynl or t hr pl.int. food e_•ons1itncnt s. Ln grnen1l , l1 011·cvrr. 
t l1r rc see ms to h e a 11·ie_lc-r ym·iali011 in pliosphorns c-ontcnt w ithin tl1 c• so il g rou ps 
t han <1mong th e yarious grnnps of soils . 

Some inter estin g r clationsl1 i ps are CY iclen ced. howcw r, between 1 hC' phos­
pl1 orns content of the indiYiclm1l soil s nrnl fl1 c soil series . J<'or exampl e. on the 
1tplands th e Clyde soils are the Yi chest in phosphon1 s of a n_\· of th e t_\' J) CS . 'l'hc 
P loyd soil s, the Ca 1Tington ty pes arnl ih c Di ckinson 1ypcs a rc Ycr.1· simi lar, the 
Ploycl ayeraging somewhat hig lirr- tlrnn 1110 otl1 er two serieR. 'l' lte Lindley , 
Dodgev ille and. Roseville soils a r c w r.1· low in phospl1orns. 'l'hc Clinton s ilt loam 
on ih c lorssial upland is more poorly snppli rcl with thr rl r nwn t 1-han nrc the 
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FLOYD COUNTY SOILS 

TABLE IV. PLAK'l' FOOD I N FLOYD COUNTY, IOWA, S01T,S 
Po11nrl s p0r nnc of two rnillion pounds of sur face soil (0- 6¾ " ) 

7 3 

Soil 'l'ypc phos- J T ot::Ll I otganic I inorgan ic I r cq uire -I 
Totnl I I Totnl I Total I Li111cstone 

phorus I nitrogen I carbon I carbo n I mc nt 

DRTFT SOILS 
~3 I Cn rri 11gton silt lo:rn, .... . . . - I 
8-! C'h·,l c silt loam ..... .. ...... I 

J !li'i Fi°oy<l s il t loam .......... ... j 

17ci 
8,, 

174 

I Li11illcy silt l oa m .. . ... .. . . · I 
D odgc\· ill c silt loam ...... . . 
Car rington lo:1.m ........... j 
Dick inson fine sanely loam .. 
Cl;-·,-10 silty clay loam ...... . 

I Dic·ki11 son lo:im . . .... . . . . . 
I H ose,·ille silt 10nm ... . ..... . 

1,011 I 
1,270 1

1 

J ,18 -3 
(iQG I 
7!Jl I 
740 I 
922 

1,690 
1,2 72 

532 

I 
I 

I 

4,GOO 
5,440 
6,840 
1,240 
3,8 70 
3,260 I 
2,500 1

1 
7,4GO 
,, .160 I 
2;980 I 

47,707 
70,450 
81,530 
14,164 
39,219 
38,168 
28,198 
75,162 
56,984 
29,430 

I •... . . 

I 1,0()() 
(i ,0()0 
:.>,non 
3,000 

G,000 
:5,000 

-------- --- --- ------ --------------- .. 

80 

108 
~O(i 

7:i 
88 

J 2(i 

38 
4:, 

188 
46 

2G 
4fl 

111 

LOESS SOILS 
Clinton silt loam . ..... . . f 880 I 3,060 47,722 

T JmRACE SOILS 
0 '); e ill loam ............. - I 828 I 2,620 30,046 
0 'XL•ill sil t loam ........... I 946 I 2,320 20,307 
,~·a11k0sha s il t lonm .. .. . ... [ 1,118 f 3,020 140,408 
B1·C'111 C' 1· silt lo:im ... . .. .... . I 1,902 I 4,G40 55,352 
0 'N0ill sn11dy loam . ....... . i 1,286 I :J , 700 41,160 
Bu ck ner loam ...... .. .... · 1 2,25!) I 7,720 92,346 
Buckn er fine snmly lonm. . .. 1,771 I 3,780 15,462 
1\ fill s,ln lo Jon m . . . . . . . . . . . . 1,008 1

1

. 4,180 53,972 
Brn·knN fine sand .. .. ... .. . J 1,46 7 3,520 34,869 

SWAMP AND BOTTO'i\fLAND SOILS 
Wn bn sh silt loam ....... . . . J 1,957 I 5,260 I 78,266 
Wabash loam ... . ... .. ... .. I 1,394 I 4,120 I fi::i,352 
L:1 rnomo silty r lay Jon 111 •... f J ,966 f J 0,080 I 34,360 4,560 

4,000 

::i,000 
3/i00 
5,000 
6,000 
G,000 
5,000 

7,000 
2,000 

3,000 
2,000 

dr ift. so ils of fl1c Clyde. F lo~·d . Dickinson arnl Carrington series. On t he ter­
races the Buckner and Bremer soi ls nr c bette r suppli ed with phosphorus th an 
are tl1e other types. The O ':-;ci ll soils nrc th r most poorly supplied with this 
constituent. On the bottoms there is very li ttle cliffcrencc between the content of 
phospl10n1s in th e Waba sh and Lamourc soils. 

Ap1,arently these differences in phosphorus content r efte ct t he effect of th e 
cl1arnctcristics wl1i ch are used as a basis for t he differ entiation of the soil series. 
Thns differences in the color of the soils, in the topographic position and in the 
subsoil charncteristics arc r efl ected in J-he vn riations in phospl1orus contenL 
'rh osc soi ls like the Clycl e nrn1 Flo~'c1 on t lic dr ift upland, and the Buckn er awl 
Bremer on the terraces, which are black in color and more leYel or depressed in 
topogrnphy nnd with heavy textnrccl s1thsoils, arc richer in phosphorus tlrnn are 
th e li ghter eolor ed soils like the Carrin)Yto n, Dickinson, and Lindley on th e drift 
uplnncls nnd tbe O'Ne ill on the terraces ,Yh ir h are more gently undulating to 
rollin g in topognphy nnd with li ghter trxhll'cc1 or coarser textured subsoils. Iu 
general it would seem that prcYious conelnsions along this line are borne ont by 
the claht presented l1 ere in indicating th e fact tliat the soils which are dark r in 
color, more level to clcpr cssccl in topogr aphy and with heavier subsoils, arc richer 
in plant food constituents than arc the lighter colored types on the more rolling 
ar eas or with coarse textm·cd sanc1~, or graYclly subsoils. 

A few comparisons may be made from the clata given of the effect of differ­
ences in texture of the soi ls \Yith in th e series on the phosphorus content. On the 



H kO I I, k U 11V E Y CH' JO \VA 

11plarnls t li c Carri11g1m1 sil1 loam is 1·icher in pl1osphorns ihan is tl1 c Ca 1Tiugton 
loa m. Tl1c Clyde s il1y cl,1y lomn is ltig·h cr in 1l1i s clement than is t ltc C lyde silt 
loa m. 'l'l1 c Di ckinson loa m is bet ter s11p11li ccl with phosphorus than the Di ckin­
son fi11 c sa n dy loam. On 1 he terraces, the O 'J\'cill s ilt loam is ri cher in phos­
phorn s 1 han th e O 'Nc•i 11 lo:rn1. 'l' l1 e Buckne r loam is much higher th an t l1c fine 
sanely loa m 01· th e fi ne Siil l(l , an rl 1hr fin e sa ]l(l_v loam is ri cl1 er in ph osphorus 
I l1n 11 t l1 e fi11r sHrnl of the smn c .~c ri es. 'l'l1 ere is onl.v on e excep t ion to t·hi ,; ge neral 
1·e lalion ship and ll1 at i,-, i11 tl1e case of Ow O 'i'{e ill s:rncly loam , rl1i ch sl1oll's a 
hi µ· l1r 1· eonten t. of phosphorn s I liim eitl1 r r 1l 1r loam 01· s ilt loam of tl1c same 
srnPs. 'J'hi s is prnh,1bl_\· clu e in some ahnnnn ali1 y i11 1·be particula r sa mpl e. 111 
g-<' nernl it \\'Ouk! srrm 11ml 1hrsr a nal:\·ses hea r 01 1L p1·cy ious conclu sions :i long t hi s 
line. in irnlicating· 1·lrn t so il s \1·li icl1 :i r e fin e r tex111 1·ccl are better suppl ied w it·Ji 
pl an1. foocl 1li :i n a 1·c 1liosc \l·hi eh :i re eom·srr textrn·ccl. S ilty clay loams :ire orc"li-
1rn ril ,\· l1igh cr i11 pl1 os pl1 or11s nnd 01l1er plant .foocl clements t han a1·e s ilt loams or 
oll1 rr coarser textured 1:·J)('S . S ilt loams a rc helter supplied tllan loams and 

lomns arc ri c- h r r i·lian san cl .,· loams or ,mncl 1; . Frequ ently there are nrn cl1 ,1·icl r r 
\·a ri ations in content of J)l:inl" foo c1 i1 1 so ils hecn usc of cli ffcr cnces in texturr tl1ai1 
li r<·m1 sc of cli ffcreners in sc ri rs i 11 wl1icl1 t li r so ils ar e mappecl . 'J'h c tcx1 ,n·c•s 
111<1:· be cons iclc rccl. 1l1rrrfn rr. ns nl'trn 1hc clrtrrrni ning factor in 111e plant food 
eon tcn t of so il. 

'11hr pliospl1orns eo ntc 11 1· of' i li r soi ls of 1hc eo 1lll i,v is grn crally r a1h r r low a nd 
in no case is J-l1ere an:· lm:gc s1 q)]1l:·· It seems rv i.cl cn t that tlw appli ea1-i oH of 
c1 plrnspli ol'lls frrt ili zc r \\·ill cc1·tai11l:· li e n eec1ec1 on tl1 csc soils in th e Ye r:,· 11 en 1· 
f'1il 11re. Experimrn 1"a l work 111:it l1 as hccn ca ni cd out on some of 1h c soil s of 
1lt is connt:· l1 as indi catNl 1"11 0 :n1 l1 1e of 111 c ap pli cah on of: rock pl1 os pha 1"c o r ,1c id 
plrnspbatr now. 

'J'h c nitrogen contenl· of tl1 c soi ls of tlt c county Y:i rics considcrahl:·, 1"11 r :11110,mt 
present ra nging from 1.~..J0 pnuncl s in 1he Lin cll cy s ilt loam up to 10.080 poun ds 
in t he L amoure silt:· cla:· loam on the bottornlan cl . No definite r elation between 
1hr 11 it r og·en con1"ent of 1l1c so il s arnl th e vari ons g ronps is evident . 'l' he tcn :icc 
an d hottoml:ind t:·pes ar r a li t 1lc het te r suppli ed on th e aYer:ige than are th e- up ­
land soils . and tliis migM he exprctccl , clnc to the fact, that there ha s been less 
c rop g rmrth on th e ho1torn la ncl so il s :incl hrnec a sm::i llcr r emoval of tl1 r ele ment-. 
In gr n r1·:il. l1 owcvcr, 1l1 cr r are gTeater <1iffercnccs hr lween t l1e nitrngl' 11 c-on tcni 
o f <li ffr r ent soil s in tlt r sam r gTn11p 1-lrnn hetween gr oups. 

'!'h er e are certain cl iffcrc11ees . l1owrYer . in th e 11 itrogen content of thr so ils of 
111c count,\· ,d 1i ch seem to he r ela 1"e r1 to t l1e charac1·eri stics \\·hich a l'e used as th e 
basis for the separation of t he Y:irio 11 s so il srr irs. Tl111 s 011 the drift 11pl:incl s t li c 
C' l,\ ·de soil s and the Ji'lo:·cl soi ls :i r e richer th an the other 11pland typrs. '!' hr 
C'a rl'i ng-ton so ils arc hcU-rr supplied ,rith nitrogen 1km a rc th e D odgeYill e. I , incl -
1<'.v or Hosr,· ill c ty prs . ' l'lte L in cllc~· is th e pooi·est suppliecl of any ol' t li c up-
1,rnd so il s: the Di ckinson is somewliat ricl1cr in n itrogen th:in the RoseY ill c an cl 
about the same as t he Doclgevill e. On the t erraces th e di fferen ces are not very 
significant . On e of th e Rn clrn r r soil s is ver y 11 igl1 in nitrogen and this makes 
th e awragc of thi s t:'PC' som e,rliat. hig·b er t han those of the Brem er an d 01 e 
·w aukrsha soil s. Onlinarily 1h c latter would he hettc r su1111lied with ni tr ogen 
than the Buckner. ~I\ 11 th rer gTm1ps of soils arc. however , richer in nitrogen 
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lh an <1 rc 1h r O'Neil l :oils. 'l' hc l\Iillsclale is about the same as the 'Waukesh a 
anr1 B remer . 011 the bo ttoms iltc Lamourc silty clay loam is very much richer 
in nitrogen tlian arc the vVabc1sh tnies. 'l'ltis, ~owevcr, is not entirely due to th e 
series but also to tbe heavi er tcxtnrc of the Lamoure soil. It is apparent, how­
C\·e 1·. f' 1·om 1" hesc comparisons that tl1 e color of the soil, th e topographic con dit ion, 
,1 ncl 1 he subsoil cliaracteristics scn-c in a large measure to determine the n itrogen 
rnnlr 11t of th e soil. ']'hose 1·:'])C,; whi ch arc dark in color , lcYcl in topography 
a ncl with he,wy subsoils. li ke the Clyclc. Drerncr, and Lamourc \\·ill naturally be 
lii g- hr 1· in nitrngen contcnL 

Some interesting corrclal io ns a r r also sho\1·n bet\\'ccu the textu r e of t he soils 
i111cl 11t rir nitrogen con1·rn1·. 'l'h e C'anington silt loam is high er in nitrogen than 
t it <' C<1 ni11 gto11 loam. 'J.'b c Cl,\·cle sil1y clay loam is better suppli ed than the 
C' l,l"(l c siH loam . 'J.'hc Di ckin son lo,1111 is higl1er in t hi s clement 1han th e D ickin­
so n fin<' san<l:· loam. On 1"1ie 1·er ra ces 1hc Buckner loam is bct1cr supplied than 
t he fi ne sarnly loam or th e -fine saml . The O'Neill loam is a li ttle bit hi g her than 
the O'rfrill silt loam hut t l1 c cl iffc rr ncc is not gr eat. 'J'hc ·w ab :i sh loam is a li ttle 
h ig li er on 1he bottoms t lrnn the \ Vahash silt loam. 11robably d ue to some ab­
nornrnl cn 11c1ition in the part ic11 l:i r s:irnple. In general , l1011·ever , i t. appear s 
quit r r\·ide11t th at on those soils \\'hicl1 arc finer in textmc, there is a higher 
ro 11 1·e11 t of 11itrogcn : i lrn s s il1y (' i;i _v loam,; are orc1inarily hig·hc1· than silt loams, 
s iH loams ,ire hcttcr ,;uppliccl tita n loc1ms and the latter soils ,1 1·c 1·i cl1 er in t he 
r leme11 t 1 han sanely loams 01· fine sancl,v loams. 'I'ltc ordina ry relationship in 
I It is pn rti <·: il m· is borne ou1·. hy t il e cl ah1 sec ured in thi s work. 

1\fost. of 111 c so il s of the eom11y scrm to be fai rly well Sllppliccl \\·ith nitrogen . 
h t a -frw c,1ses 1"hc content is low as fo r example, in t he Lind lry si lt loam and in 
1·hr sf11 1(!:· loams, t lw fine sall(l_v lo:irns and fine sands. All 1"hese coarse1· textured 
1_,·pes ,11·r inclinecl lo he lacking in thi s essential pl::int food co nstitncnt. Even on 
ih r 1,\·prs \l· l1i cl1 ar c better sn p pliecl . however, nitrogen must not be overlooked in 
pl annin g s:·stems of prnna nrnt frrti li t,v for the so ils of the county. Nitrogen is 
1·cmow1l constantlr h,v thr g rowth of plants, and by leaching in the drainage 
wa1"er. :ind some nitrogc11 011s frr1 ili zcr 11111 st hr emplo,vcd 1-o r eturn nitrogen to 
l·hc so il at r eg ular in tcn·als if 1!Jc s11ppl:· is 1o be kept up. 1t is veq important 
on all 1- hc so ils of Floycl Count,\ · 1·h:i1 some nit rogen-containing ferti li zer be ap­
pl ircl. r rgu larl:' to m:iintai11 th e s11ppl_,· of thi s r lcment, hut on the coar se-textured 
l.1·pcs .ipplicah on s of ni 1Tn.u·r 11 01 1s frl't il i7,r rs are ncccss:i ry at t bc presen t time. 

'!' he ehe:ipest and brst means of snppl:·in g nitrogen to th e land is hy t he use 
ol' farm manures or grrcn m,111n1·rs. ' rhe use of legumin ous crops as green 
111:i11111·es is nn imporlan1". mrthocl of s1111plern ent ing the nsr of fa rm manure in 
Ol'cler to build up and keep np th e nitrog·en conten t of t he soi l. 

'!'li e total organic ca r bon c-0 111 r 11 t of tl 1c soi ls. or the org·anic mattel' supply 
ntri es C'O nsicler :ihly: 1 he range is from ] ,!_JG-! pouncls in t he Lincllc:' silt loam up 
lo 1-1- !"l . ..J-08 pmmcls in the "\Va ukr~ha. silt loam. 

Verr muel1 the s:irn c r r lntionsl1ip mar he 11otiC'rcl hr.re ns i n 1"he case of the 
n itl'ogen. No apparent. rcl,11·ionship~ to the soil groups arc notirccl excep t that the 
bo1 torn]all(l t :vpcs arc on t he a.w r:iµ:c son1ewliat hctte r ::: 11pplircl with organic m at ­
ter than t he nplancl soils . 'l' hr r e arr. h owever , rather definite rela tions between 
the or ganic carhon con tcn1· ,rncl cr rt:i in of the othe r char acter istics which serve to 
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determine the soil series . It would appear that those soils \Yhich are dark in 
color, level in topogr aphy, and with heavy textured subsoils are richer in or­
ganic mat ter than those types which are light in color, more rolling in topo­
graphy, and ·with light or coarse-text ured subsoils. For example , on the drift 
upland, th e Clyde, and Floyd soils are much better supplied than the other 
types. 'rhe Carrington soils arc somewhat bette r supplied than the Dickinson 
types; tb e latter contain more organic matter than the Dodgeville and Roseville 
soils. On the terraces some of th e samples wer e evidently somewhat abnormal. 
'l'he '\:Vaukesha silt loam shows a very high con tent of organic mat ter , much 
higher than usual, and the Buckner loam is very high, abnormally high in or­
ganic matter . This same type was also very l1igh in nitrogen, indicating an ab­
normal sample. Ordinarily, th e Bremer and vYaukesha soils show a higher 
organi c matter content than the Buckner or O 'Neill types. 'rhe Buckner is 
ordinarily better supplied than the O 'Neill, and this seems to be true in this 
county. On the bottomlancl s the Wabash soils a.re better supplied than the La­
moure, but again this is a differ ence which is not characteristic of these types, 
but is due more to the particular condition of the individual samples which were 
analyzed. Apparently, however , the relationship mentioned between color, 
topography and subsoil character are born e out by the r esults of these analyses. 

The relationship to texture, whi ch was noted in the case of nitrogen, is very 
similar in the case of the organic matter content . 'l'lms the Carrington silt loam 
is higher in organic matter than the Carrington loam. 'rhe Clyde silty clay loam 
is richer than the Clyde sil t loam. The Dickinson loam is better supplied than 
the Dickinson fine sandy loam. Th e Buckner loam is rich er than the fine sandy 
loam and fine sand. 'l'he O'Neill soils are not very different in their organic 
matter content. On th e bottoms th e ·wabash silt loam is richer than the vYabash 
loam. It is appar ent, ther efore, that fine textured types arc better supplied with 
organic matter than coarse t extured ones. 'rlms silty clay loams are higher than 
silt loams, the latter are better supplied than loams and loams are richer in or­
ganic matter than the sanely types. 

Some of the soil types in tbis county are no t very well supplied with organic 
matter. 'rhe majority are dark in color and fairly well supplied with this con­
stituent. On those types which are lighter , it is very importan t th at applica­
tions of organic matter be made at the present time to build up the supply of this 
constituent.. On all the soils, however , applications of organic mat ter ar e neces­
sary in order to keep up the supply of this consti tuent. 

The use of fa rm manure has proven to he valuable even on those types which 
are apparently richer in organic matter and black in color. vYhere farm manure 
is not available for use or wher e the supply is inadequate, the turning under of 
leguminous crops as gr een manures is very necessary. 'l'he u tilization of all 
crop r esidues is al so necessary in order to maintain a supply of organic matter 
in the soils. 

The rate at which the various plant foods constituen ts in the soils are made 
available is indicated by the r elationship between the total organic carbon con­
tent of the soils and their supply of nitrogen. ·when this r elationship is not at 
the best, ther e will be too slow a production of available plant food to keep 
crops properly supplied . In some of the types in Floyd County, this r elation-
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ship is very poor. 'rhus th e Carrington silt loam, the Lindley silt loam, the 
Dodgeville silt lonm, the Carrington loam, the Dickinson fine sandy loam, the 
Clyde silty clay loam, the Dickinson loam and t he Roseville silt loam and indeed 
practically all of the upland drif t soils in the county show a poor r elationship 
between ni trogen and carbon and hence, a low production of available plant 
food . A number of the soils on the tenaces likewise show a poor r elationship 
between nitrogen and carbon . This is true of the O 'Neill loam and silt loam and 
the Buckner fin e :;andy loam, and fine sand. On all these types, the application 
of farm manure will be particularl.v Yaluable. Farm manure supplies the soils, 
not only with organic matter and certain essential plant food constitutents but 
it adds lai·ge numbers of microorgani sms, which bring about an increase i1: the 
production of available plant food in the soil. 

'l'he soils of the county, with one exception, ar e all acid in r eaction, in the 
surface soil and are in need of lime. In some cases, the lime r equirement is very 
low and in other cases it nms rath er hi gh . 'l'he fi gures given fo r the lime re­
quirements should, however , be consider ed mer ely indicative of the lime needs 
of the indiYidual soil types. 'rhcr e is such a wide variation in the lime r equire­
ments of differ en t soil types and even of different samples of the same type and 
111 d1~er ent fi elds that the figmes given sl1oulcl be taken to show only roughly the 
r eqmremcnts of th ese soils. It is very important that all the soils in the county, 
except tb e Lamoure silty clay loam, be tes ted for their lime needs before any 
application of that material is made. In fact soils from each individual field 
should be tested in order that the proper amount of lime may be applied . 'l'he 
Lamoure silty clay loam is the only type which contains any inorganic carbon in 
the sm·face soil. It is the only tyµ e, ther efore, which docs not need to be tested 
ancl to r ecein applications of lime. 

The data given her e emphasize the fact that the soils of this county in general 
are in need of lime if the best growth of genernl farm crops, and part icularly of 
legumes is to be secured. Farmers of the county should be sure that their ~oils 
are tested fo r lime needs, and that the amount of lime shown to be necessary by 
th e tes ts is applied if they expect to secure the best crop growth . 

THE SUBSURFACE SOILS AND SUBSOILS 

'l'he r es ults of the analyses of the subsurface soils and subsoils am given in 
tables V and VI. 'l'hey are calculated on the basis of 4,000,000 pounds of sub­
surface soil and 6,000,000 pounds of subsoil per acre. 

'I'he conclusions which have been drawn r egarding the needs of the soils of 
the county from the analyses of the surface soils are very largely confirmed by 
the fig ures given _fo r the su bsurface soils and subsoils. It will not be n ecessar; , 
ther efore, to consider the results of these analyses in detail. 

'rhe analyses of these soils show tlt a t ther e is no large content of phosphorus 
i~ the lo"·er soil layers in this county , and, hence, it is appa,ren t that applica­
t ions of ph osphate f ertili zers will certainly be needed on these types in the very 
n ear future, even if their use is not of value at the present t ime. Crops will not 
be supplied with any large amount of this constituent from the lower soil 
layers. H ence, the needs of th e surface soils for this consti tuen t are emphasized 
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by tbc:;e analy:;e:;. 'l'lJC use or a phosphate fert ili zer on th e :;oils of this county is, 

ther efor ,;, strongly to be recommended. 
1\Iany of the soil types haYc an adequate supply of nitrogen and organic ear ­

l.Jon, 1.Jut some arc n ot Yc ry ,rnll supli ecl. lt is important, ther efore, t hat some 
m eans be takc11 to keep up 111 c content of these eonstitueuts if the soil:; are to 
remain satisfactoril y pro cl uct i 1· c. 'J'l1ose t y pcs which are deficient in nitrogen 
and organic matt er in th e surface soils :; how like11"i:;e a deficiency in the lower 
soil layers. Those t,Ypcs wl1i ch are fairly ,Yell suppl ied in tbc surface show no 
large content belmr. lt is impor tant, ther efor e, that farm manure, lcg uminou.­
green manures, and crop residues all be uti lized on the soils of this county in 
order to maintain Ute supply of or ganic mattc1· an d to a id in keeping up the 

content of nitrogen. 
'l'he n eed of lime on a ll Ut e soils of t he co unty, except the L amoure s ilty clay 

loam, is empli asizcc1 by the r esults gi.yen for t he .l ower soil layers . Only in one 
case is ther e any hig li lim e conten t in tl1c lower ::;o il and that is in th e s11bsoil 
of the DoclgeYille silt loam, ,d1iclt really consi:;t:-; of a mixt ure of lime rock with 
foe s ubsoil m ate rial. lt is apparent, t her efor e, l11 aL the soil s of thi s coun ty witl 1 
the exception of Lamoure·s il ty cla.1· loam sl1ou lcl all be tested for lime r eq uire­
ment and that applications of lime sltoulcl be m ade r egularly a:; n eed ed in order 
that the soils mar be put in the !Jc:,;t condi lion fo r th e g ro,d h or general [a rm 

crops, and particularly for t li e best growth of leg umes. 

'£1\BLE V. PL1\ .1\'J' .FOOU J i\ J<'J,UHl CO lj K'l' f, JO\\',\ , i:iOJLi:i 

J'ou 11 tls per auc of ru,,r 11 1illiu11 pounds uf s11bsu rfacc so il (G¾ 11- :.'011
) 

So il 'J' _ypo 
'l'ut::tl 
phos· 
ph unis 

I 'J'ola l I 
111itroge 11 I 

Dl{U''l' SOJLS 
Cani11 gto 11 sil t Jo:1111 ... ~ -I J,'iS1 G,3i:i 
Clyde silt loam .. .... . .. . . . · 1 J,+ti7 G,:,:Jo 
Fluy,l silt Jo:1111. . . . . . . . . . 8+8 :1,680 
Lindky sil t lo:1111. . . . . . . . . . J ,ti% !II 
Dodge,· ill c sill Juam. l,6-13 :,,:,so 
Canington loa111 . . . . . . l ,llUO :J,!J:.'O 
Dickinso n fine sandy Ju:1 111.. J ,7G1 3,GSU 
CJy,lc sil ty tl:1y Jo:"lll1.... 2,Gl:J G,!):JO 

'l' otal 
o rga ni c 
c·a.rbo11 

50,893 
u1,3G:J 
1:1,.,% 
I (i,3li0 
.i7, 1 :?8 

:i,~(; ) 
:lS,9:.'U 
71,!)50 
,,o, ,,4:? 

83 
'1 

l!JS 
32 

204 
1 

]75 
8G 

174 
205 

Di,·ki11su11 loam . . . . · I :J,046 4,800 
I!oscvill c silt lo:1111. _· :_I __ r_il_0_:___2.c..,1_2_0_.c_ _ _c_ l G,:lliu 

LOESS SOILS 
- --

SU Cli11 t on si It lua 11 1. 4-"i,78+ 

'l'ERH ACE SOlLS 
-!li, '.~:.' ,b 
:?:\!)7., 
7.,,.,:l(i 

l J 1,798 

-108-1 0 'S c:ff!To:i,-11- . -. . . . . . . . . 1,38G :i,GSO 
20G O '.:\ cill sill loam. . . . . . . J ,:lH .I ,080 
,., \\."ukesh:1 sill Jo:1111. '.',OGO ,,,7(i0 
8 J3rc,ner silt loalll. 3,8 7li !1,3li0 

41 ,%-t 
I 7:\0 I :i 
8:?,G!Hi 
50,080 

12G O '::'\c il l sanely lu:1111. J,GSS 3,4811 
:l Buckner lo:11,1 .. · I 3,831 I 2,9411 
4G Bu tknc r fi 11 c s:i ndy Jo:1111. . . I :l,74-! '.),7:2IJ 

'roted I Li111 estuJ1 e 
inor gan i(• I rt1qu irc 

ea1·bu11 j 111 c• 11 L 

,,,ouo 
:.',UUO 
:t 11 00 
7.LIOO 
:i,LIUO 
:J,OllU 
:l,000 

.i,Ollll 
:::i, IIOlJ 

~-I ,,,(1()() 

.J,(l l)() 

I 
:,,:iOO 
:\(1011 
., ,1111(1 
:: ,lllill 
+,11110 

1,111111 
:,G,G:,:? ] 88 ?1Iillsdal 0 lo:1111 : : : : : I 2,020 5,080 

4(i Burkn l'l" :fine s;UHl. _ :....c\_B_9G _ _:.__f'-'i,_:l_li_ll--'---'----'-----'---
SWAMP J\SD BO'l''l'O?l[Lki\D SOI LS 

- -- ----- :i,~10" 10,4-s·-o ~~.1~:.>~0~,f')=,~~4-~-20 I v\l abnsh silt lo:un. .. . . · I u , 
49 ,Vab:ish Jon 111 ••...•.•. . •• • 1 J ,GSS 4,GGO :,G,GS4 

111 L:111wurc sil :y c 1:iy Joa111. ... :~,518 G,480 G0,4GJ ' 

1,1\1111 

r ',-, 

b'J,O rn COUN 'l'Y so I L S 

T. \BLE Yl. PL,\X'l' }'OOD l S FLOYD COU -'1'¥, IO,VA, SOILS 
Pou11d ;; per :tl"l'l' of six 111il lio11 pounds of subsoi l (20" - 40" ) 

l!) 

Roil J\'o.[ S" il 'I' ype 
Total I • Total I Total I Limestone 
phos- I 'l'otnl I o,·gnnic I in orga11ic.: I require 

__ I phorns I nit rogen I c·:1.1·bo 11 I carbon 111l'llt 
n IUF'r !:,OILS 

( ' :i rri11 gt1J 11 silLl,i:1111. -I :! ,138 I 4,127 
( '1 .,·dl· si.Jt lo:11 11. . I 2,,,05 I 3,360 
F'l uy ,l silt lonrn. : : : : : : : : : : J,77G I l ,GSO 
Lindl t'y silt lo:1111. 2,71-5 I 1,20() 
Dodii-evill c silt Jo:1111. I -0- I 3 " •o " . ;J .) , -"' 

Carrington loam . . . l ,414 I 2,880 
Jh,·kinso11 fine s:111 ,I,· lu:i 111. . 2,000 I 2,640 
('!yclc silty c·l:iy lr,,"1111. 3,711 I 2,G+O 

:)4,3:28 
40,SGO 

, 181 
8, l 1 

2:?,590 
29,436 
2-(,:,40 
:?+,o -! 

33 7,410 

7,0llil 
,, ,0011 

7,00(1 
3,0(1(1 

J)i ,·ki11son lo,1rn .... .. , .... I "~-~ I O ' 00 . - , -,.)., ·1 -,ct 
Hose,·illl• si lt lo:1111. -I 2G 3 ·1 ,340 

23,l:;2 1 .00il 

_1_2:_,2_G_G_:__ ___ _.__8. OII P 

1,0 I::ss so n ,s 
_ s~ _l_('l i11lo 11 siH I"'" "· .... . I 2,301 I :? .IGO 

rr1 -~ n l? ACE 80 1_[,R 
-!1 ,G GO I .. __ I 

lllS _I_O'"cill lo:11 11 ....... -I 1/i:Vi 2,040 
:ci: r; I O ' 'scill siH lo:1111 .. ..... , .. i :!,10S 1,7(;0 

7., I \\":w eh sh:i si.Jt Jo:1111. . ..... j 2,,:;,1.[ :\000 
,'.S I lli-(' IIIP J" silt, ]1J;1111. . - I 3,.i:=u 7,0:!() 

l:.'li O'Xl•ill s:111 <1,· Jo: 1111 .... . .... f 7,737 J,0:.'0 
::8 1 Hnc·knrr lo,u;, . . . - 1 ,,,008 l+, O,J.il 
I., n wk,wr fi11p s:111d1· 111,1111 .. . -I ,; .,, 14 10,:l:.>O 

I :n_33J - 1--
80,00-l I 
40,320 

I 05,0-Vi 
1Ci ,3(i:.> 

:.> l->.4Gl 

I 
I 
I 
I 
! 188 I \ fill ,cl :ilp lo,11n · -I No snrnple 

.;(; 1 Hu ,-k ,wr fi ,w s:1 11,l . . ....... -I 2,7(1(i 2,760 2,300 I 
I 

S \VA?ILI' J\i\Jl HO 'l' 'J'Oe1l1 ,A.\: D l-,O l LS 
:2 H 
-i!l 

111 

\V:iiJ:i sl, silt lo:1111 .. .. .... -I 3,7 :56 I S,7GO I 114,!i=o-c4~--
\\":1b:isl1 lunm .... .. .. I 3,1:3'1 I 7,4.JO I flS, l G!l 
l,:11111 ,11r0 si lty c-][\~, lo;t111 . . . . l 3, l fiO I :i,G+O I 74,08 1 1,4.:;., 

GREENHOUSE EXPERIM ENTS 

-1,(lllll 

:.> , lltl (I 
·> .ililt l 
:.>,Oilll 
::.ll (it \ 

:.> ,OflO 
:~.11111) 

1, (11)(1 

'I' I . wo gTee 11 1011 se cx per1mcnis " ·,·re ea n·i ec1 011t· on so il 1ypc:; .Er om F lo~· cl ( 'oun1_i· 
11·itlt t l1 r i(lra of (lriermi 11i ng- tltt' fed ili ze r n<' c· cl s ol' th ese soils. arnl lea rnin g 
;;omr tliin g_ n•g-anli11 p; th e respo11 se to fr rhli ze r trra tmr n t. Th ese Px prrimr nt s 
11'<' r<' c·<11-r 1Nl 0111" 011 t he Cnnington s ilt- lonm al1(1 1l1r rl .nlc s ilt loam , hrn of 
1 lw nrnst-, rxtr11 sive typrs in 1 he (•orrnt)·. Tu Mldit ion , g-rccnholt.~c experim ent s 
c'. 1L 1 !t r ( ni-rrn gton s il t loc1m from H larld1a,1"k Co 11nt.1·. on th e Cal'ring-t"oll lonm 
frnm Marsl1all Co unt y, and on t l1 c Cm-rin g·ton s ilt lomn ;md Cl n 1c s ilt loam 
l'rom J,inn Co1mt)· nrc incl11 (lcd i1in srnu clt cl S 1h rsc soil s arc t l1e ~amc ns those 
0<•(·111-i-ing in l◄' lo.nl Connty an d t·l1 c 1·c•s11lts m a.1· be c·onsid ered to indicat0. t!t <'l'<'· 
fo r r. t· hr effrcts of th r snmc f e rt il izrr a pphcation s 011 the so ils of thi s cot Ill h ·. 

'l ' l1 <·se g-rec·nltonsc cx 1w 1·imcnt s l1 nYr all hren <·a,-i-i e<l ont· accord ing to 1li r ,inrn(' 
pl:111. th r trr,1i rn.r n h; u secl hr i11g· 1h r snm e clS t!t osr r mp lo_1·rc1 in the fi eld <'X Jl l' ri -
11 H'111s. l\fni111n· is aclclc•cl nt 1 !t 0 n1t r o l' e ig l1t 10 11s p r r ;1n r . l ime in si tllit·i,•1t 1 
1•.11 t0 11. 11t s to nenh·cl li zc thr nci<lity of the so il. rnck phosplrnt r nt t·hc ratl' of 2.0DO 
1101111ds pr r ;1crr. aeicl plt osp ltat·e nt 111 r rate of :200 po1 1ncls p r r arr e arnl a <·rnn ­
plt>1r ('Onm1 r reial frrti lizr r. a s tan(lilrd 2-8-2 lmirnl. ;ti t he rnt c of :JOO poimds JH'l' 

11<·1·<·. \Vh rat nncl r lover wr 1· r gorow 11 i11 all 1 !t 0 pot s. <'lnvr r hr in p; sre<lrrl ,thoti1 
onr, 111 011th nft0r tltr ,1" !1eal ll"M, 11p. 
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Pot 
No . 
1 

SOIL SURVJ~Y OF IOWA 

TABLJ~ VIL (lREE:\" JlO USE EXPERii\IEN'.l' 
C:11-i-in glo n s ilt lu:tm- 1''loy<1 Cuuuty 

Cho(" k 
r, [ :i,n u re 
Manurc+lin 1c 

'.l'reatment 

Manu re+lime+rnck phosphate . . . .. ..... ... . 
:\Ianure+hrne+aricl phosph~te 
Ma11u 1·c+limc +c·o111plct e co111111c rti~l fr rtilizt' r 

Weight of 
,d1eat grain 

in grams 
6.9 
8.4 

l 0.2 
11.5 
11 .l 
11.0 

RESULTS O:N CAH HJ NG'rO N SIL'r LOAM 

Weight of 
clover in 

grains 
11.6 
14.4 
l 5.G 
18.0 
23.9 
19.2 

'rh e r esults secured on the Carrington silt loan1 from Floyd County are given 
in table VJI . 'l'he application of mnnure increased t he yields of both the wheat 
and cloYer crops to a considerable extent. Lime \\·ith the manure increased still 
furth er the yield s of th e brn cr ops. An increase might be expected on the clover 
of the rotation, but ,rould hardly be looked for on the wheat, but a very ben­
eficial effect ,m s noticed on this wheat crop. Rock phosphate with t he manure 
and lime showed a very considerable increase in the clover crop and brought 
about an appreciable gain in the whea t. A.cid phosphate with the manure and 
lime showed a very mueh gr enter effect on the clover crop but had about the same 
effect on th e wh eat as did the rock phosphate. Th e complete commercial fer ­
tilizer with t he manure and lime ,;110,Yed about the same effect on the wheat as 
did the phosphates, but it had a gr ea ter effect on the clover t han the rock phos­
phate, tho a smaller influence thnn the acid phosphate was evident. 

The application of manure seems to be particularly Yaln able on t}lis soil and 
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J' ig. 3. \\·l,e: 1t :1 11 ,l c-lo\,'r 011 Carrington s ilt loarn, Ploycl County. 
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FLOYD CO UX'.l'Y SOILS 

Fig. 4 . Clo,·er on Carrington s ilt lo::un, Ploycl County. 

la rge increases in th e yield s of gener al fa rm cr ops will be secur ed from tli e ap­
plication of this material. Th e additi on of lime is desirable as the soil is acid 
in reaction. Th e a pplication of a ph osphate f ertili zer is apparently desirable on 
this soil, th e acid phosphate slto,ring much greater effect than the rock phosph ate 
in the case of th e clover crop , hut basing no greater influence on the wheat than 
did the r ock phosphate. 

HESULTS OX 'I'HE CLYDE SI LT L OA.II[ 

The r esults of the greenhouse experiment on the Clyde silt loam ar e given in 
table VIII . 'rhe beneficia l influrn ce of manure on this soil type is evidenced by the 
increased yields of wh eat and clover \\·hi ch \Yem secured in this t est . .Apparently 
the use of manure is very desirable on this soi l in spite of th e fact that it is black 
in color and apparently n n · well supplied with organic matter. It is acid in 
r eaction nnd applications of lime ar e desirable. The clover Cl'OJ) in this test 
,howed a very consid erabl e increase from th e use of lime. No effect was found 
in the ,Yh eat but thi s is not unu sual ns fr equently applications of lime clo no t 
,how beneficial effects on the grain cr op of th e rotation. Lime is always of value. 
however , on the growth of legume cr ops. 'rhe appli cation of rock phosph ate witl1 
the manure and lime brought about on in crease in the y ield of wheat but sho,red 
li ttle effect on the clover. The acid phospha te with the manure and lime in­
cr eased th e yield of wheat to a smn ll extent, bu t brought about a, pronounced 
g·ain in the yield of clover . Th e complete commercial ferti lize r showed th e 
largest effect on t he \\·heat crop hu t had a smaller effect on the clover than dicl 
the acid phosph ate. 

This experiment emphasizes th e fact that the Clyde silt loam will r espond 
profitably to applica tions of ma1rnrr , \\·hich should be applied r egularly to this 
soil. 'l'h e type is no t heavy enollglt i n texture, so that the manure would be apt 
lo bring about any 11ndesirable effects npon th e small grain crop of the rotation 
because of lodging, but in order to a-rn icl any poss ibility of sn~h an influence of 
the manure, it would be wise to make the application as far away from th e snrnll 
gr ain crop of the rotation as possible. vVhen applied in this ,my, th e nrnnure 
certainly will JWOYe of value on this soil. Th e soil is acid in r raction and ad­
ditions of lime ar e necessary. 'rhc addition of a phosphate fe rtilizer is very 
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SOIL SURVEY OF row A 

'1'.-\ BLF, YIU . GffEEXI-IOrSE ]~XPEHDIEX'r 
Clyde Ri lt loam- Floyd County 

I \\"eight of 
'J' re:itnH"nt 

<'h e" k .. .. .. .. .. .. . .. .. .. . .. . I 
~\ f :i nnn.; · · · · J 

:\[;i n11 rc+ I 111e .. . . .. .. .. . ... . . . 
~f:inu re + li me + roc- k ph os1,li:1tc .. . .. [ 
~[,11n1re+limc+:l cid p !iosph:i.tc . ...... . I 
~\Innu rc+l imc +c- omplcte c·omn1l'J'('inJ fcrti.l izc r I 

ll'heat grain 
in grams 

4.8 
G.~ 
G.:! 
G.7 
G.8 
7. G 

W eight of 
clover in 

gr a.ms 
10 .1 
14. 3 
IG .7 
16.H 
:20 .f) 
17.7 

desirable and tests of rock phosph ate and acid ph osphate are r ecommend ed . 
Th ese r esnHs indicate greater Ya lne fo r th e acid ph osph ate. 

RESC L TS O:'< CARlUNG'l'OX SI L T LOA~I PHmI BLACKH AWK COUNTY 

'I'hc r esults sec ured in the gr eenhouse experiment on the Carrington silt loam 
from Blackh awk Coun ty ar e given in table IX. The beneficial effects of applica­
tions of manure on this soil ar e evident by the increased yields of wheat and 
clover which ,Yere secured, th e clover being Yer_v largely increased. Lime brought 
about an increase in the clover bnt had no effect on the wheat . The rock 
phosphate appli ed with the manure and lime had little effect on either crop. 
The acid phosphate, however, used with the manure and lime increased the 
yield s of both crops to a considerable exten t. the effect being particularly evident 
on the clover crop. The complete commercial fer tilizer u eel with the manure and 
lime had a gr eater effect on both the wheat and clover crops than did the acid 
11hosphat e. 'I'he beneficial effect was very pronounced in the case of the clover . 

These r esults sC' rve to confirm tl1osc secured on the same soil type from Floyd 

]<'ig. 5. Wheat a nd clO\'Cr on Clyde silt loam, J<' loyd County. 

-.11 ~- ,t. 
~ , .. . ~ / '--· ,., _. _ .. 

l•'ig. Ii. ( ' 1<11·,•r on tilt> Clycl c silt lo:1m , J<'l oy<1 Count-y. 

ounty. 1'he benefi cial effect of man ure is defin itely shown, the use of lime is 
Yaluablo from the standpoint of incr easing the legume crops and the applica­
tion of a phosphorns fertilizer ,rnul cl apparently be of value. 'I'hese results in­
dicate the upcriorit~, of tl1e aril111hosphatc oYcr rock phosphate. 

HESULTS 0.c{ C. \ 1; 1n:\'G'l'OX LO aUI FROM ~[A.HSJIALL COUNTY 

The r esults secured in the g rcC'nhou. e experiment on the Carrington loam 
from l\Iarshall County a 1·e g iYcn in table X. 'l'he value of applying manur e 
to this soil is definitely eYiclcncecl i11 these results. There was a large increase in 
the wheat yields, and the cloYer crop was more than doubled by the application 
of the manure. Lime in addihon to the mannre had a slight influence on the 
yield of wheat but sho,"cc1 110 effect on the clover. Ordinarily, however, this soil 
will r espond Yerr defini tely to npplications of lime when legume crops are to be 
grown, and the use of lime on the type is certainly to be recommended. 'l'he 
rock phosphate, the acid phos1,lrnte and the complete commercial fer tilizer ap­
plied with the manure and lime all brought about distinct increases in the yields 
of both the wheat and clowr crops. 'J.'hcrc was Yery little difference in the effect 
on the wheat, but the acid phosphate showed up very much better than the other 
two materials in the case of the clover. 

It is evident that the Carrington loam will be made much more productive by 
applications of manur e, and the liberal use of this material on this soil is strongly 
to be recommended. Lime d id not show up in this particular test, but there 1s 
an abundance of evidence from fi eld experiments to show that large incr eases 
ar e 11snally secured in the growth of legume crops when lime is applied to t his 

Pot 
No. 
1 
2 
3 
4 
5 
6 

T ABLJ~ IX. GREENHOUSE EXP ER.IM ENT 
Carrington s il t lo:1.111-Black H awk County 

I Weight of 
Trea tm ent I wheat grain 

I in grams 
Check .......... . . .. . . .... .. . . . . . ......... [ 12.53 
l\ [mrnre . . ... ... .. . ...... . .... .. . .... . .... . I 14.76 
l\Ianure+lime .. ........ .. . .. . .... ... l 14.67 
l\Ianure+lime+rock phosphate ........... ... [ 13.93 
J\fanme + limc+acid phosplrnte . .. .. . ... . . . . . I lG. 22 
J\fanure+lime +complet c commereial fertilizer [ .16. 75 

Weight of 
clover in 

grams 
4.5 

15.5 
22.5 
21.0 
28.5 
36.5 
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TABLE X . 01 m l~XTIO USB EXT'ETI Ji\rnN T 
Can i11 gt(J 11 l oa111--:'.r°,ushall Co un ty 

I Weight of I Weigh t of 
Pot Trc:1 h ncnt I wh cnt g r:1 in T clover in 
No . I in grams I grarns 

1 Choc k . . . . . . . . . . . . . . . . . . . . . I l G.5 I 22 .68 
2 l\fanur c .. . . . . . . .. .... . . . . I 24. 0 I 45. 3G 
3 Mmrnrc+limc . . . . . . . . . . . . . . . . .. .. . . .. . ... 1 ~5. 0 I 40.8 2 
4 l\fanure+ lirn e+roc-k phosph a.to . . . . . . . . . . . . . . I 2 7.0 I 49.89 
5 Manure+lime+ acicl phosph at e . . . . . . I ~7.:J I 54.43 
6 M a nurc+ lirnc + cornplcto C0111 ll1 Cr cinl fc r t ilizcr I 26.0 I 49 .8 9 

soil. Phosphorus fertilizers will cer1- ainly bring about profitable increases on 
this soil. Acid phosphate scrmccl to be sorne,diat preferable in thi.s particular 
case. 

H. Ei'W L 'rS ON CARnTKG'r0N STL'l' L O,\ :'. f F HO:'. f L1N X COUN T Y 

The greenhouse r esults secu red on the Ca rriugton :-; ilt loam from Li.nn County 
are given in table XI. The ap plira tion of manure hronght about a distinct in­
crease in the yields of Loth ,Yl1 cat and cloYcr. th e effect being particularly notice­
able on the cloYer. ·when lime w11 s applied in addition to the manure, still 
further increa ses ,ycr e evidenced ancl in th e case of th e clover, the increase was 
very large, indicating the need of lime on this soil t:v pe if clover is to be grown 
most successfull.'' · It is interesting to note that the yield of wheat was al o in­
creased by the addition of lim e. 'I'he rock phosphate. acid phosphate, and com­
plete commercial fertilizer sl1owed very little effect on tl1e wheat crop, altho there 
is some evidence of value from the acid phosphate. In the case of the clover, 
however, all three of the materials brought abou t distinct increases in the yields. 
the largest effect being evidenced from tl1 e acid phosphate. 

These r esults serve to confirm those secu red on th e same soil type from F loyd 
Count:v. 'l'hcy indicate the large valu e of manurr as a f ertilizing material for 
this soil. They show that th e soil should be tested for acidity, and tbat lime 
should be applied as needed if the bes t grO\l'th of leguminous crops is to be se­
cured. There are indications that the use of phosphorns fertilizers is also desir­
able. ·whether acid phosphate or rock ph ospliate should be employed cannot be 
definitely stated altho the acid phos11hate seemed to show up somewhat Letter 
t han th e rock phosphate. 

RESULTS ON CL YDE SILT LOAM FROM LINN COUNTY 

The r esults secured in the greenhouse experiment on the Clyde silt loam from 
Linn County are given in table XH. IIer e. again the beneficial effect of manure 
is shown both on the wheat and clover crop . The influence is particularly notice­
able in the case of the clover crop . The results for the crops on the pots re­
ceiving manure and lime ar e not given because of some abnormal condition in 
these pots. The influence of the phosphates and the complete commercial fer ­
tilizer is evident on both crops, the acid phosphate showing up somewhat better 
than the other t,rn materials on t he cloYer , while the complete commercial fer­
tilizer was qu ite super ior on the wheat. 

The r esults secured on t he Clyde silt loam from Floyd Connty arc 
by these r esults se ured on th e same soil type from anoth er county . 

confirmed 
They in-

Pot 
N o. 
1 
2 
:l 
4 
G 
G 

FLOYD COUXT¥ SOIL 

'l'ABL E X L GREEN H OUSE J~XT'ErUMEN'l' 
Ca n i11 gfo11 s iH ln:rn1- T,inn Counly 

I \\. ci_ght of 
Treatm en t I ,d ,cnt gr:1in 

I in gr:im 8 
Chock ..... .. . ... . . .. .. . . . .. . .. . . . . .. ] J 6. 74 
:'.bnnrc . .. . . . . . . . . . . . . . . . . . . . I 18 .2!) 
l\ fanu rc+l irnc .. I :.>2 .no 
l\f nnmc+ 1 i me + r ork ph osphnlc . . ~~ _.)/) 

l\fanurc+ li mc+nc-irl phosph nl·c . . . . . .. I '.'3 .,,:1 
l\Ianmc + l irn c +compl ete ro rn mcrr i:t ] fc r t il izcr I 21.1 '1 

W eight of 
clo,·or jn 

grams 
10 .5 
l G.0 
28.0 
:12 .0 
34. :5 
33 .0 

clicatc the benefi cial effects of np11li cations of rn11 11 111·r ewn th o this soil is clark 
in color, apparently ri ch in f erti.lit.'· and ,Yell sn pplirc1 ,vi.th organic matter. By 
practical exper ience aP11li cation s of lime haYr lirrn fo nn c1 to be Yery desirable 
especially if lcgmnc crops are to he gr0\n1. 'I'li r nsr of a pliospbatr fe rtilizer is 
to be recommended. Th ese r esults inclicn trcl ,rn pcriorit.-· for acicl phosphate, 
but field experiments mi1:d1t not confi rm tl1i s ohsrnati on. 

FIELD EXPERIMENTS 

A field experiment is being cc1 rr icc1 ou1 in Flo.HI Count.'' but th e r esults from 
this fielc1 haYc not bern secured oYer n long enon p;h period of .'·cars for th e c1ata 
to be of significance. E xperirn ents ltaYr brrn caniec1 ou t for scvrr al ~-eri1·s. how­
ever, in adjacent counties on the sam e soil t:q1es ac; those occur r ing most ex­
tensively in this county . The r es ults ,Yhi ch arc hring secured on some of th ese 
fields will be included hrrc. inasnrn ch as th ry unc1oubtrclly indicate th e effects 
,Yhich may be expected from the sc1rn c f rr ti li zers on th e soils in Flo.'·c1 County. 
The results sen-e to emphasize the n eecls of tl1 e soils of Fl o.'·c1 County, and they 
also support th e suggestion maclc of the c1 e;;; irn bili1y of t rst ing the Yari ous ferti li z­
ing materials in tl1e county and clr trrmining tl1 eir Yalur . 

Thrse field experiments are planned to cletcrrnine the rclatiYe Ya lnc of Yarions 
soil treatments. 'l'h c:v are la id out on Janel ,yJ1iclt is ent irely r eprrsrntativc of the 
particular soil ty pes in th e county. The.,· arc permanr ntl~- lorat r d hy the in­
stallation of corner stakes and all l1l'Ccantions ar e takrn in the application of 
fertilizers and in the harvesting of cro11s to insure the securing of accurate re­
sults. The plots ar e l:'i5' 7" x 28' or one-tenth of an acre in size. 

'l'he fields include tests under tli r l iYestock and gn1 in s~·stern s of farming. In 
the former manure is applied, while in tl1 e la U-cr crop r csiclu rs arc utilized in 
place of th e manure. Other frr tiliz ing· materi als tcstec1 inclmlc limrstonc. acid 
phosphate, rock phosphate. an cl a compleJ- r commerci al fer tilizer. l\Ianure is 
applied at the rate of 8 t ons per ncrr once in a fom· -ycar r ota tion. Limrstonr is 

TABLE XU. GREEX IIOURB E XP E RIJ\IE j'\T 
Cly,10 silt lo:1m-T,; nn Cnnn ty 

I W<'ig·ht of' 
Pot Tr cn tm ent I .1·he:it grain 

_1'-c-c-o_. ~---ccc--,----------- - ----~l _ _ i,_1 g i- n ms 
1 Ch ock . . . . . . . . . . . . . . . .. - I 13.94 
2 l\In.mu-c . . . . . . . . . . . . . . I Fi.73 
3 M:umre+limc . . . . . .. . .. . .. . . . . . I 
4 l\fanure+lim c+l'Oc-k phospl i: it,, .. I 
5 l\ [anme+li rnc+ar id phospl1:i. tc . ... . .. ... . .. . I 
6 l\[:i.nui-c+lime + compl cl'c corn 111ri-r i:i. l frrtilizc r I 

1,) .82 
J (l.00 
1 G.40 

W eigh t of 
clo,·rr in 

gr::un~ 

G'! .n 

G8.0 
71 .11 
69.n 



added in sufficient amount·s to neutrali ze the acillity oE the soil. "l'he crop resi­
dues treatment consists of ])lowing under th e corn stalks which l1aYc been cut 
with a stalk cutter and the plowing under of at least the second crop of clover. 
Sometimes the first crop of cloYer is cut and allm,·ed to r emain on the land to be 
plowed under ,rith the second. Rock phosplrnte is added at the rate of 2,000 
pounds per acre once in a four-year rotation. Since 1925, this material has been 
applied at the rate of 1,000 pounds per acre once in four years . Acid phosphate 
is used at the rate of 150 pounds per acre annually. The standard 2-8-2 com­
plete commercial fertilizer was used l!ntil 1923, applications being made at the 
rate of 300 pounds per acre. Since 10:23 the ne,1· standard 2-12-2 brand has been 
applied, applying 202 pounds per acre, tlms supplying an equivalent amount of 
phosphorus to that applied in the 150 pounds of acid phosphate. 

'rI-rn OSAGE FIET~D 

The results secured in the field experiment on the Carrington silt loam, Mit­
chell County on the Osage Field, Series I arc given in table XIII. The applica­
tion of manure to this soil type 11r0Yed Yaluable in increasing the crop yields. 
Only in one season was there no considerable increase in the crops grown. In 
some cases very large gains ,ycre notrd as , for example, on the oats in 1920, on th C' 
clover in 192] , on the corn in 1022, on th e clover :md timothy in 1925 and on the 
corn in 1926. The use of lime with the manme gave further increases in the 
yields of the crops grown in most seasons. In one or two cases no increases 
were noted. In general, however , pronounced gains were secured. The corn 
in 1919 was benefited to a considerable extent . "l'he clover in 1921, the corn in 
1923, and the clover and timothy in 1925 were very materially increased by the 
use of the lime. 

The application of rock phosphate with the manure and lime proved of value 
on practically all the crops grown. Only in one case was there no evidence of 
increased crop yields. The acid phosphate with the manure and lime showed 
better results than the rock phosphate in most cases. The oats in 1924 and the 
clover and timothy in 1925 showed very much larger effects from the acid phos­
phate than from the rock phosphate. 'l'hc complete commercial fertilizer with 
the manure and lime showed somewhat larger effects than the acid phosphate in 
several seasons. In general, however, th e differences were not very great, and in 
one or two cases the complete commercial fertilizer did not 0·ive as large incr eases 
on the crops grown as did the acid phosphate. 

The crop residues showed litHr effect 011 the vario us crops grown. Lime with 
the crop r esidues increased the yields in practically all seasons,. In some in­
stances very large gains were noted as, for example, on the corn in 1919, on the 
corn in 1923, on the oats in 1924, on the clover and timothy in 1925 and on the 
corn in 1926. 

The rock phosphate with the crop residues and lime showed a beneficial effect 
on the crops grown in most cases. In one or two instances. large increases were 
secured as, for example, on the oats in 1920, on the oats in 1024, and on the clover 
and timothy in 1925. TL, cloYer in J 921 was not increased and the corn in 1922 
and 1923 showed no benc ,. cial effects from the rock phosphate. The acid phos­
phate with the crop resrc1 .. 2s and lime showed a slightly greater effect than did 
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tlte r ock pbosphatc in only two seasons. In most cases the benefits were less pro­
nounced than from the rock phosrlhate, altl10 generally the differences were not 
large. The complete commercial fertil izer hair a forger effect than the phosphates 
in most seasons, but the differences ,yer e not Yery great. 

These results indicate the valne of applying manure to this soil and l iberal 
applications of this fertilizing material will undoubtedly ue of value. 'l'he soil 
is acid in reaction and increases in crop yields will be secured from the use of 
lime. Not only are increases in leguminous crops secured , but the yields of other 
genera l farm crops are materially increased. 'l'he addition of a phosphate ferti­
lizer proved of considerable Yalue 011 this type. In some cases, the rock phos­
phate gave larger returns than the acid phosphate, but in many instances the 
reverse was true. Definite conclusions cannot be drawn, therefore, r egar ding 
the relative value of these two phosphates. The application of a complete com­
mercial ferti lizer cannot be recommended for general use on this soil at the 
pr esent time. It seems from the data presented that acid phosphate will bring 
about quite as large crop increases. 

'rHE SPRINGVILLE FIELD 

The results secured on the Carrington silt loam on the Spr ingville F ield Series 
I in Linn County are given in table X I V. Beneficial effects of manure on this 
soil are definitely shown by these results . Considerable increases in crop yields 
were secured from the use of manure in practically all cases. In some seasons 

'J'ABLl~ XIII. I'IELD EXPERI.M.BN'l', CARRING'l'ON SILT LOAM, 
MITCHELL COUNTY 

OSAGE l<'IELD, SERIES I 

(1) (~) (;J) (4) (5) (6) (7) 
1918 1919 192 0 1921 19~2 19 23 1924 1925 
Corn Corn Oats Cluver Corn Corn Oats Clo,.,.er 

Plot Treatment hu . bu. bu. tons bu. bu. bu. and 
No. per A. per A . pe.1· A. per A. per A. per A. per A. Timothy 

Tons 
per A. 

1 Check ........... . .. ... 46.5 55.8 

I 34.6 1.09 58.8 42.3 72.4 0.97 
2 Manure .. ... ' ... ... ... 52.8 60.0 60.3 1.55 68 .0 50.8 71.0 1.25 
3 l\1anure+lime .. . .. . .. . . 52.8 70.0 56.3 1.98 68.0 64.1 82 .8 1.64 
4 l'vfanure+ lime+ rock 

phosphate ....... . .. . 54.8 72.0 61.2 1.94 74.3 70.7 86.5 1.68 
5 Manu re+lime+acid 

phosphate . . . . . . . . . . . 56 .4 77.0 61.2 1.82 76.0 70.7 98.0 1.90 
6 Manure+ lime +complete 

commercial fertilizer .. 44.5 79.0 67.3 1.63 72.3 70.2 102.9 1.92 
7 Check ..... ... . .. .. . . .. 38.8 67.0 59.8 1.48 50.0 53.7 74.3 1.12 
8 Crop residues . . . . . . . . . . 37.7 65.0 55.0 1.55 51.4 52.0 71.8 1.14 
9 Crop residues + lime ... . 39.4 74.0 50.3 1.55 58.3 65.2 81.G 1.63 

10 Crop residucs+lime + 
rock phosphate . ..... . 47.4 75.0 61.8 1.55 57.7 64.4 90.3 1.94 

11 Crop residues+lime+ 
acid phosphate . .. . ... 44.2 73.0 59.8 1.44 62.3 G4.9 78.4 2.07 

12 Crop rcsidues+lime+ 
complete commercial 
fertilizer ............ 48.8 78.0 67.3 1.79 65.5 69.9 87.1 1.55 

13 Check . ...... ..... . .... 39.7 67.0 53.1 1.59 52.3 53.2 75.6 0.88 

l . F~our tons Jime applied. 
2 . Plot 1, low yield, onts do1vn badl y; four ton s lim e applied in 8ept ernh er. 
3. Clover pa stu red he;n·ily in spring. 
4.. Corn down bndly on checks and crop residue plots. 
5. Dry weather reduced yie lds. 
6. Poor stand on plot 11 due to pocket gophers. 
7 . Clover mostly killed out in spring due to ice sheet, good stnnd of timothy. 

19 3G 
Corn 

U 11. 

;rnr A. 

37.3 
51.4 
56 .0 

57.0 

55.7 

60.8 
46.6 
41.3 
52.0 

52.5 

51.2 

50.9 
44.0 
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I he crops \\·er e increased 1.o a large extent, as was the case \l· ith the corn in 1923. 
'l'he application of lime along " ·ith the manure increased the crop yields in most 
seasons. In several cases large benefit s ,Yere secured from the nse of this material 
as for example on the corn in 1920 and on t he oais in J 925 . 

rrhe rock phosphate with the manure and lime showed very definite incr eases 
in cro11 yields in practi ca lly all seasons. In some cases the gains wer e ve ry 
striking as, for exa mple, on th e cloYer in 1922 and on th e corn in 1923. Tlie ac id 
phosphate with the manme and lime gave la rger in creases than the rock phos­
phate in several cases, but in oth ers th e r ock phosphate p roYed somewhat 
superior. The di ffer ences ,rer e not great. ho\l·ever , in any instance. The com­
plete commer cial fertili zer sho" ·ed slightly smaller yields than the acid pli osphatc 
in some seasons, but in oth er cases had a somewh at larger effect. 

The crop r esidues brought about increases in the yields in most seasons. Lime 
with the r esidues had a benefi cial effect in several cases, th e la rgest influ ence 
being secured on the oa ts in 1925. Rock phosphate with the crop r esidues and 
lime had a benefi cial effect on the crop yields in all but hrn cases. In some sea­
sons the influence was very large as for example on the clover in 1922 and on 
the corn in 1923 . 'l' he acid phosphate with the crop r esidues and lime showed a 
larger effect than th e rock phosph ate in several seasons, but in other cases the 
influence was very mu ch th e same as that secured from the rock phosphate. In 
one case there was a very pronounced differ ence in favor of the r ock phosphate. 
The complete commercial fertili zer showed a smaller effect than the ac id phos­
phate in most seasons and in two cases wh er e a lar ge r influence ,Yas exerted, th e 
differences wer e not lar ge enough to be of significance. 

rrhe r esults secured on the Carrington silt loam on the Springville Field, Series 
II, in Linn County ar e given in table XV. H er e again, th e benefi cial effect of 
the manure is evidenced in the increased crop yields secnrcd in every season. In 
some instances as on th e corn in 1922, ther e was a very large gain in the crop 
growth. Lime with the manur e sho\\·ed a very benefi cial effect on the crops gr own 
in practically every case. Th e clover in 1921 showed th e most pronounced in­
cr ease. 

'l'he rock phosphate with the manure and lime incr eased the crop yields in 
every season, but in some cases the incr eases wer e small. The clover in 1921 was 
benefited to the largest exten t . The acid phosph at e, with the manure ancl lim e, 
showed a greater effect t han the rock phosphate in some cases, but in general the 
influence was less evident except on the clover in 1921. The complete commercial 
fertilizer showed no better effect than the rock ph osphate and the acid phosph ate 
except in the case of the clover in 1921 wher e it gaYc a larger incr ease th an did 
the rock phosphate. 

rrhe crop r esidues sho\\·ecl little effec t on the crops secured in most seasons. 
Lime with the cr op r es idu es brought about a definite incr ease in the crop yields 
in sever al cases, the largest influence being noted on tlt e corn in 1926. 'l'he rock 
phosphate with the crop r esidues and lime incr eased the yields of crops in prac­
tically all cases, showing up particularly ,Yell on th e eloYer in 1921. The acid 
phosphate gave increases in all seasons, having a some,vhat greater effect than 
the rock phosph ate in some years as , for example, on the clover in 1925. In other 
cases the differ ences wer e small. 'l'he eomplete commercial fer tili zer had a 
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T ABLE XIV. FIELD EXPERii\IENT, CARRINGTON SILT LOAilI, L1::\"N couwrY 
SPRINGVI LLE J<'IEL D, SER.TES I 

Plot 
No. 

1 

Treatment 

Check .. . .. . .. . . . .... . . . 
2 Manure+lime . . . ... .. . . . 
3 Manure .. . . ...... . . . .. . 
4 Manure+Iirne+rock 

phosphate . ...... . .... . 
5 Manure+lirno+acid 

phosph ate .......... . . . 
6 Manurc+lirn e+complete 

comm ercial fe rtilizer .. . 
7 Check ... . .. . . .. . . . .... . 
8 Crop r esidues . .. .... . . . . 
9 Crop residues+li me .... . 

10 Crop r esidues+lime+ 
rock phosphate ... . ... . 

11 Crop residues+lime+ I 
acid phospha te .. . . ... . 

Crop residues+lime+ ,

1 

complet e commercia l 
f ertilizer . ....... . . . .. . 

12 

13 Check ......... . ....... -I 

( 1) 
1918 

Clover 
tons 

per A. 

2.2-5 
2.47 
2.40 

2.70 

2.70 

2.70 
l .G5 
2.0:'5 
2.02 

2.16 

2.47 

2.10 
1.80 

(2 ) 
1919 
Corn 
bu . 

per A. 

58.G 
64.8 
63.7 

60 .8 

67 .1 

64.5 
60 .0 
62 .5 
49 .4 

55.7 

55 .4 

1

33.1 
45.7 

l . T hree an d on e-holf tons lime, fall 191 7. 

(3) I 1 930 1921 
Corn Oats 
bu . bu. 

ne r A. per A. 

46.5 44.8 
63.3 36 .4 
51.1 46.9 

66 .1 42.8 

60.8 4G.3 

61.0 49 .2 
51.9 36. 9 
55.0 42.8 
59.6 38 .9 

58 .5 43.6 

58.5 48.4 

57.3 37.8 
41.1 36.0 

2. Plots 10, 11 . 1 2 nn d 13 on low .r.-roun d, poor stan d. 
3 . P lot 2 sma ll d itch, ahnorm~d )· ic id. 

11~b I 1<td3 I L<,i6}4 I 1Ws 11;;~ 
Clo\·er Corn flo rn On ts Corn 

tons bu . bu. hu. bu . 
nrr A. per A. -er A. · ,. , . .\. per A. 

1.37 40 .2 . . . . 53 .9 41.6 
1.4 7 51.2 . . . . 72.4 49.3 
1.35 55.9 . . . . 57.4 46.4 

2.02 60.2 

2.14 59 .7 

1.99 60. 7 
1.35 40.0 
1.40 1 46. 2 
1.56 I 44.2 

1.98 54.4 

2.10 43.5 

2.04 44.7 
1.51 36.1 

71. 6 50.4 

68.6 47.4 

74.1 47 .4 
43.6 34.4 
47.4 37. 8 
62.1 38.6 

64.8 36.8 

62.2 37.0 

72.4 38.6 
45.3 30.9 

4 . C1oYer down badly on 5 and 6, an d 11 all cl 1 3 , on ly 85 'le could he c 11t. 
5 . Se:ison dry. 
6. F ield wns r cplrt n tf'Cl nn d corn did not mature. 
7 . Plot 2 is h igh in ferti l ity and poorly d rainrd wh ich resulted in high ~·icld due to dr.,· seaso n . 
8 . I-Tot win ds nn d dr~- w ent h C' r dnrnngcd co r n. 

gTeatcr effect on the corn in 1922 and in ] 923 than clicl th e acid phosphate but in 
oth er cases it showed less va lue. 

From the r esults secured on the Springvill e fi eld . it is appar ent that the appli ­
cati on of manure is of gTcat Yalne on the Carrington silt loam and liberal appli­
cations of this materi al shon kl he macl e. rrhe t,vpe is acid in r eaction. The use 
of lime' is Yer:v desirable th er efore. for the hest. growth of legumes, and ben efi cial 
effects " ·i ll also be secured fro m th e nse of lim e on oth er gener al farm crops. 
Appli cations of a ph ospliatc fertili zer ar c to be r ecommended. Whether acid 
phosphate or rock phosphatr should be emplo:vccl cannot be definit ely stated at 
the present timr . It docs not seem probable tliat a complete commer cial ferti­
lizer would be as des irabl e fo r use on this soil as acid phosph ate, inasmuch as th e 
latter material or th e rock phospa1e seems to give qu ite m; lar ge incr eases in crop 
yields. 

'rH E JESUP FIELD 

The r esults secured in the fi eld exp erimen t on th e Carrington loam, in Black­
hawk County on 1he J esu r Field. Ser ies II are given in table XVI. The bene­
ficial effect of manure on this t:·r e is evidenced by th e incr eased crop yields 
secured in practicall y all seasons. J n some cases very large gains wer e noted 
from th e applications of manure. rl'his ,ms trn e with th e clover in 1919, the 
clover and timothy in 1920, the corn in 1921. J 922. and 1926. The application of 
lime with th e manure proved of valn e in practically all seasons. In many cases 
very consider able increases in th e yields of th e crops wer e secured. rrh e oats in 
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TABLE XV. J<'lELD EXPERHJ.E:N T, CARRI ~aTON SILT LOAM, LINN COUNTY 
SPRING VILLE FIELD, SERIES IT. 

l'lot I 
No. 

rrreatme nt 

1

1 
g.}g I 1~

2
}0 1192 1 1022 

Uorn O:its Clover Co rn 
bu . bu. I ton s bu. 

per A. pp r A . per A.. 11cr A. 

1 
2 
3 
4 
5 
6 

7 
8 
9 

10 

11 

12 

13 

Check 
Manure .. . . .. . . . . . ........ . .. . 
Manure + lim e . .. . . . ......... . . 
l\fanure+lime+rork ph osph:1te .. 
i\fanure+ lime+aeid ph osp hate . . 
Manure+lime+complete 

commercial fertilizer .. . .. .. . . 
Check . ........ . . ....... . . . .. . 
Crop r esidues . . . .. .. .. . . .. . .. . . 
Crop r esiclues+ Iime .... . . .... . · I 
Crop residues + Iime+ 

rock phosphate ... .. ...... . . . 
Crop r esiclues+Iime+ 

acid phosph a te .... . . .... .. . . 
Crop residues + lime+ 

complete commercial fcrtilizrr 
Check . .. .... . ...... ... .. . . .. . 

1. Plot 1 3 cut hy mistake. 

01.1 41.1 1.16 1 62.6 
66 .0 46.8 1.42 I 76.0 
66 .~ 48.8 1.86 82 .8 
66.5 49.6 2.29 84.3 
59 .7 50 .8 2.56 78.0 

64.2 
57.1 
56.9 
53.1 

61.4 

62.9 

60.0 

43 .4 
47.6 
47.6 
58 .9 

63.7 

70.6 

50 .2 
55.6 

2.:'iO 70.1 
1.51 62.9 
1.17 61.7 
1.27 63.4 

2.31 60.6 

2.34 59.1 

2.25 74.7 
1. 35 I 64.8 

2 . \Vet s pr ing redu ced crop on nrnnured plot$, ,1 ton s lime. Septcmb£'r. 
3 . Poor drain nge mndc seri es wPrdy in spots. 
4. No results taken. 

(3) 
1923 
Corn 
bu. 

per A. 

32.0 
40.0 
46.6 
46.8 
44.4 

47 .4 
33.5 
36.2 
35.6 

34.9 

38.1 

44.9 
40.0 

(4) 
! B:2 4 
Oats 
lm. 

<' r A. 

5. No fertiliz er application-; rnnde s ince spring oi 19 '23, cnr r ied ns a r es id11:1 l series. 
fi. I-Jot wind s .ind dry w ent h t> r dam ~ged corn . 

\0, I (6) 1925 1926 
Clove r Corn 

tons bu . 
11 r1 · ..-\. p er A. 

I 0.87 
0.90 
1.30 
1.48 
1.30 

1.39 
0.95 
0.78 
1.13 

1.15 

1.41 

1.35 
0.43 

40 .0 
41.0 
40 .0 
48.0 
40.5 

41.0 
36.8 
37.8 
50 .6 

44.8 

44.2 

44.2 
41.0 

1918, the clover and timothy in 1920, the oats in 1023 and the cloYer in 1924 
showed pronounced effects from tl1 e addition of the lime. 

The application of rock phosphate with th e manure and lime increased the 
crop yields in several season s, nltho in genrra l no large effec ts were secured. Only 
in case of the corn in 1926 wa s ther e any large in cr ease from the rock phosphate. 
In most seasons th e gains ·wer e small, and in one or two seasons no increases at 
all were secured. 'l' he acid phosphate with the rnannre and lime had a larger 
effect than the rock phosphate in one or two cases as, fo r example, on th e clover 
in 1919 and 1924. In most seasons. small differ ences between the effects of the 
two phosphates wer e noted. Th e complete commercinl fe rtilizer increased th e 
crop yields slightly more i"lian clid the acid phosph ate in most seasons. In general, 
however , th e differences wer e not very great and in one or two cases the complete 
commercial fertili zer showed less effect than th e phosphates. 

The crop residues had little effect on the crops grown in most seasons. In one 
or two cases increases wer e secured as, for example, on the clover in 1924. Lime 
with the crop r esidues incr eased the crop yields only in one or two seasons. The 
rock phosphate ·with th e crop r esidues nnd lime brought about pronounced in­
cr eases in the yields of cr ops in several cases, but in two instances no effects were 
noted. 'l'he acid phosphate with the crop r esidues and lime had a greater effect 
than the rock phosphate in most seasons. The differences in favor of the acid 
phosphate in some cases were qnite pronounced as, for example, on th e clover and 
timothy in 1920 and on th e clover in 1924. 'l'he complete commercial fertilizer 
with the crop r esidues and lime sho,Yccl a larger effect on the crops grown in 
practically every season . In some cases Yery considcra blc increases were secur ed. 

From these results it is apparen t that the liberal addition of manure to this 
soil is very desirable for th e best growth of general farm crops. 'l'he type is 

.... 

.I-' r,o y I) co U£\TY so [LS 

acid in reaction and the appl ication of lime is -very necessary if the bes t crops 
of legumes are to be secured. Lime also ofteu b,,l' ings abont large increases in t he 
yields of other general fa r m crops. 'l'he addition of a phosphate ferti li zer is 
certainly very desirable on 1h i~ so il. and in many cases large in cr eases in cr op 
:·iclcls arc secured from tli c applicntion. "\V11ether acid ph osphate or rock phos­
phate should be emplo)·ecl , lrn s not been definitely cleterrninccl . The use of a com ­
plete comni.er cial fertil izer cloes not seem to be as clesirahlc as the use of a phos­
phate. 

'l'lrn WAVEHLY Fil~LD 

The data secnrecl from th e field experiment on the Carrington lomn on th e 
·wavcrly Field No. II , Seri es I . in Dremer County are given in table XVII . The 
beneficial influence of rn rirnuc on this soil 1s shown by th e in creased crop y ielrls 
secured in practically ever)' season. In some cnscs very lar ge gains were note<'! . 
as, for instance, on the clowr in 1!)19. Lime with the manure brought about 
increased crop yields in practi cn lly all seasom. 'l'he effect ,ras 11arhcularly 
evidenced on the oats in] 921 ancl J 925. 'l'h e ;vielcl on plot '.1 in 1919 ,ms eviden1·­
ly abnormal. 

Th e rock phosphate ·with the nrnnurc and lime incr ensccl the crop :-,·ields to a 
very pronounced extent in some sensons but in one or two cases showed no bene­
ficial effect. Tl1 e clover in ] 019 wns increasecl to a larp:r exten t and thi s was true 
also of the oats in 1925 . Th e acid phosphate sl1owecl a p: rrn ter rffect than the 
rock phosphate in most seasons. Th e diffcr rnres. ho,rew 1', wer r g-rner nlly not 

'l'ABLE XVT. Ji'IE T,D EXPEnnn:w r , CA mnNG'rON J,O ,\ 1\f, HT.ACK IT AWK COUN'1'\' 

Plot 
No . 

'l're ,1tm e11l 

.rnsuP FIELD, FlElffPJR n 

( 1) ( ~ ) I 19 18 l9l9 19~ 0 19~l 
Oats Cl ov(' r Cl o,·.1' !' Corn 
bu . ton s ;111 11 Im. 

pc !· .\ . pr r A. i i:nn1ln 

I 

JH' r .L 
IOll'-i 

i<•r . \ 

- 1-2~,-~-i1-: -,~~-~1-·c-.. -.. - .-.. -. -.. - . . -.. - .-. -\ ;\:~ \- ~:~~ 1r ~ :~~ ;r: 
3 
4 

i\fa11u rc+l imc . . . . . I 83 .1 Ul'.l I 1.'.!0 77.G 
i\fonurc+ li me + rotk I r 

phosphate '1.8 1.86 I 1.15 
i\Ianure+lim e+ncid I 

I 
phosphate . . . . . . . . . . . 76.l 2.22 1.1 2 

6 i\fanu rc+li me+complcte I 

7 
8 
9 

10 

co 111111crrin l fertilize r 77 .2 2.80 I 1.25 
Check ..... I G0.8 1 .38 I 0.4 7 
Crop r esidues .... I G4.0 UlG J 0.52 
Cl'Op rcsiclucs+ li,ne ... I 64 .0 1.15 I 0.42 
Crop r esidues+lime+ I I 

I rork phosph ate . . . G:l .G l.fi3 I 0.42 
11 I Crop rcsiclucs+lime+ I I 

I acid phosphate . . . . . I 6'.!.G 1 .?i::J I 0.60 
1 2 Cl'Op r esiclues + li111c+ I I 

I co mplete romrncrrin l I I 

78.1 

7-'5. G 

78 .7 
54.0 
5G .:i 
4(i.4 

60.8 

G7.G 

I 0:2 :..! 
Corn 
l•n. 

pP r . \ . 

:il .4 
G., .G 
7 1.J 

73.4 

77.6 
5::J .7 
fi6 .0 
,52.0 

60 .8 

G2.6 

I fert il izer ... .. ... . I 75.7 1.77 J 0.70 72.8 70.2 
13 I Ch erk .... _. _· l~ G_7._8~_J_.2_0_ I _ O._G_='i _· _ G_0_.2 __ 5_!5_.4_ 

1 . r1 1hrrc :111 tl 0 1a 0 -hnlf ton <..: li nH' ;q l plic<l. 
'2. Plois fl nncl 10 in ~"· a l< · :i nd 11o r1rh· ih ;1 i 11(• d . 

:1. Onts thin. <l n· sc:i son. 

( :i ) 
102 3 
On ts 

pt•r A. 

31.7 
20.4 
37. 3 

41.8 

4:'i.3 

44.2 
34.0 
38 .3 
36 .3 

38.7 

38 .3 

38.3 
34.0 

4 . Plot 7 poor du e to pon1· {lr; 1in :1t.:r. ph1t 1:1 li ii . .d1 ,l ut' lo old ~ a rd !1w,1t ion . 
~ - Plot s "·rrP pn~l ur rd. 
n. rrop rP~iflue 11lnt1-; wrrr lrf\ i 11 p;1<. t 11n' :,n d lln\ 1 l ,1w1 •d. 

( 4 ) 
19:.! I 

Cl ov<' r 
tons 

] . 1• 1· . \ 

( ., ) 

19~5 
·iover 
tons 
:('r A. 

(G) 
\f) _! () 

(\,rn 
bu. 

per .\ . 

o~n~-1-. -.. -. "(47.2 
l .O(i J . . I 60.fi 
l.'.!(i I 60 .0 

1.29 

l .G5 

1.60 
0.58 
0.88 
1.15 

1.23 

1.62 

1.67 
1.18 

I 
I 
J .. .. 

I 
I 
I 

I 
I 

72.5 

73 .3 

65.3 
34.1 
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very large. In one case the acid phosphate shm,·cd less effect than the rock phos• 
phate. The complete commercial fert jlizer had a greater influence than the acid 
phosphate in one or t"·o cases but in gcnrral showed a very similar effect to that 
brought about by the acid phosphate. \ ' cry large increases were noted, however, 
in 1925, from the compktc commercial frrti lizer. 

The crop r e ·idues showed Yery little effect on the Yarious crops grown. Lime 
with the r esidues increased th e crop yirlcl s in all cnscs and in some instances very 
large gains were noted, particulnrly on th e cloYcr in 191!) and 1922. Large ef­
fects were also shown on the ants in ] 921 and 192:i. Th e rock phosphate with 
the crop r esidues and lime increased th e crop yirlcls to a considerable extent in 
pr actically every case. The largest influence was noted on the clover crops and on 
the oats in 1925. 'J'he acid phosphate ,Yith the crop r esidues and lime had a larger 
effect than the rock phosphate in practicallr eYery season. In some seasons the 
gain was very pronounced as, for example, on the clover in 1919 and 1922. In 
other cases the differences were not large. The complete commercial fertilizer 
with the crop r esidues and lime had nr:v much the same effect as did the acid 
phosphate, showing a slightly greater illf-lnencc in some cases and a smaller in 
oth ers. 

'l'he r esults secured on the Carrington loam on th e ·waverly Field No. II, Series 
II, in Bremer Cotmty, are giYen in table XVIH. H er c again the beneficial influ­
ence of manure on this soil is rviclencecl h:v the great increases in crop yields se­
cured in practically ever~, season . 'l'l1 e cloYer in 1920 and 1921 and the corn in 

'rABLE XVII. FIELD EXPEHDrnNT, CAURINGTON LOAM, BREMim COUNTY 
WAVERLY l<'IELD, N O. 2, SERIES I 

( I ) (~) ('.)) (4) (5 ) (6) (7) (8) 
1918 1919 1020 192 1 19~2 19211 192-1 1925 192 6 

!'lot rrreatment Corn Cio,·er C'orn Oats CioYer Corn Corn Oa ts clover 
Xo. 1,u. tons bu. IJu. lfll)S bu. l,11. IJn. tons 

pr A. per A. per A. J;et' • .\. per A. Cl° A. per A. per A. per A. 

1 Check . . . . . . . . . . . . . . . . . . 42.8 1.50 47.8 25.7 2.22 . . . . 11.0 . . . ... . 
2 l'lfanure . . . . . . . . . . . . . . . . 61 .0 1.75 56.5 34.3 2.20 . . . . 24.7 63.9 .... 
3 Manure+limc . . . ' . .. ... 64.0 1.10 57.5 50 .6 2.32 . . . . 30.4 77.7 .... 
4 Manurc+limc+rock 

phosphate .. . . . . . . . . . . 6:3.5 2.GO 58.0 40.3 2.10 . . . . 34.3 87 .8 .. .. 
5 Manure+Jime+compl cte I 

commercial fertiJ izcr . . 72.1 I 2.3-3 44.0 35.7 2.78 . . . . 42.1 103.3 .. . . 
6 Manure+Jime+acid 

I phospha te . . . ' . .. . ... ' 67.2 2.85 47.0 42.0 2.90 . . . . 38.2 89.3 .... 
7 Check . ' .. . . ... .. . .. ... . 55 .1 I ] .5.5 36.6 30.0 1.76 . . . . J 9.2 59.9 .. .. 
8 Crop residues ..... .. . . .. 40.6 1.05 39.0 20.3 1.24 . . . ' 18.8 51 .7 .. . . 
9 Crop residues+lime . . . . . fi6.2 1.50 40 .8 30.4 1.84 . ' .. 20.3 62 .1 . ... 

10 Crop residues+lime+rock 
phosphate . . . . . . . . . . . . 70.0 1.75 41 .6 40 .6 2.16 . . . . 20.5 85.3 ... . 

11 Crop residues+lime+acid 
phosphate . . ' .. ... ... . 88.2 2.55 43.3 38 .4 2. 70 . . . . 23.1 86 .9 . ' .. 

12 Crop r esidues+ lime+ 
complete commercial 
fertilizer ......... .. . . 1 88.6 2.10 45.S 46.0 2.70 . . . . 22.4 86 .5 .... 

13 Check .......... .. .. .... 1 70.7 1.55 35.1 26.7 1.48 . . . . 16.3 53.4 . . .. 
1. Rix to ns limt', fHll 1917. 
2. Soybeans pla nted j1: corn, both crops 1,oo r. , vet spr in g injured plots in center series . Plot s 5 

~nd 6 and cro p residuo plots \\'('<•dy. 
3. Plot 3 too high, many morning glory Yines on plot. 
4 . Stand u ne,·c n on 3 and ~1. 
5. No crop yields secured owing to drou~ht. . 
6. Crop danrnged by frost-vhosph ate plots ~howed more matunt.,·. 
7. Burley seeded by mi stake on plot 1. Unablr to account for high yield on p lot 5. 
8. Pield pastured-no resu lt s t;il,en , 
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1922 and 1923, showed the largest influence from the use of manure. The appli­
cation of lime ,rith the manme brougl1t about distinct gains in crop yields in 
every season. In some cases the gains " ·ere very large, for for example on the 
clover in 1920, 1921 and 1925, the com iu 1923, the oats in 1924 and the alfalfa 
in 1926. 

'rhe rock phosphate with the numnre and lime J1ad a beneficial effect on the 
crop yield in most sea ·ons. 'l'hc diiierences, ho,rnYcr, ,rere not very great and 
in some cases no gains were noted. 'l'hc acid phosphate with the manure and lime 
increased the yields to a considerable extent in moi:;t seasons, the largest effect 
being noted on the clm·er and alfalfa, altho ther e was a large effect also 
on the oats in 192,t 'l'he complete commercial fertili zer showed a somewhat 
greater effect than the acid phosphate in some cases but in seYeral instances did 
not bring about as large increases. 

The crop r esidues showed li ttle effect on the crop yields, small increases being 
noted only in one or t,rn cases. Lime ,rith the r esidues increased the crop yields 
in a very pronounced way, in some cases bring ing about very large increases as, 
for instance, on the sweet cloYer in 1925. 'l'lte rock phosphate with the crop 
residues and lime increased t he yields in most cases, the dif'fcrcnccs being con­
siderable in some instances, as for cxamJ)lc on the clover crops and on the oats 
in 1924. 'l'he acid phosphate 1Yith the crop residues ancl lime showed a larger 
effect than the rock phosphate in one or t\rn cases but tl1c clifforences were not 
large and in general the two phosphates seemed to give about the same r eturns. 
The complete commercial ferti lizer showed a larger effect than the acid phos-

'l'ABLE XVIII. FIELD JJXPE lnl\[EN'r, CARJUNGTOX LOA:-I, B IUDIER COU~'rY 
WAV:KRLY FIELD NO. 2, SElHES JI. 

(1) (2) (3) (4) (5) (6) 
I D .L S 1919 I fJcO 192 1 19:J~ 1923 192-1 1925 19 ~6 
Corn Oats Cloycr Clover .._··urn Corn Oats Sw trt Alfalfa 

Plot TTeatm e nt bu . bu. tons and J,u. bu. ln1. c.: loY er ton~ 
No. pt! r A p er A. per A. timothy rcr A. per A. er A. to ns per A. 

tons I per A. 
per A. 

1 Check ' .. ............. 38.5 39.i> 0.47 J .03 30.4 25.0 42.8 0.39 

I 
. .. 

2 l'IIanuro . ' .. .. ..... . . .. 54.0 49.3 0. 67 1.30 55.7 40.2 49.7 0.45 0.76 
3 J'lfanuro + limo .. . ..... . 56.8 61 .9 1.36 l.87 G2.3 57.0 66.4 2.66 1.28 
4 Manure+lime+rock 

phosphate ... ....... 57.2 40.4 1.66 1.98 63.1 62.0 04.9 2.72 1.61 
5 l'lfanure+lime+acicl 

phosphate . . . . . . . . . . 60.5 57.8 2.0,3 2.19 64.0 60.7 75.8 3.03 1.65 
6 Manure+limo+completo 

con1111ercial fertilizer 01.3 6Ul 1.99 2.47 62 .9 63 .0 65.3 3.03 1.35 
7 Check . .. . . .. .... . ' .. ' 48.7 3:'i.4 0.84 1.17 45 .7 34.2 42.5 0.62 0.67 
8 Crop resicluos . ........ 46 .4 I 39.4 0.67 1.09 41.4 34.0 48.3 0.62 0.69 
9 Crop rcsidues+limc ... 50.0 48.3 0.87 1.26 50.6 45.2 55.5 2.93 1.10 

10 Crop residues+Jimo+ 
rock phosphate . . . . . ' G0.7 40.8 1.14 1.44 52.0 46.5 74.7 3.02 1.11 

11 Crop residues+lime+ 
acid phosph ate ..... 48 .7 47.3 1.11 1.63 51.4 47.5 70.9 3.02 1.36 

12 Crop residues + lime+ 
complete cornmerci::tl 
fertilizer . .......... 42 .7 53 .5 1.32 2.10 60.8 50.7 51.2 2.96 1.31 

13 Check .. .... . ...... . .. 33.4 I 32.0 0.33 0.87 34.8 43.2 37.8 0.45 0.69 

1. Six ton s lim e, fall Hll7. l! en,· .v ra ins \Yfl s hed 11 , ] ~ and 13 badly. 
2. Plots 1 nnd :J poorer in fc rtilitr tlrnn other plots. 
3. Dn· se aso n. 
4 . Plot 1 3 h.i _gh p rohabl)· due to manure nppli cn tion mndc thrn rrro r. 
5. Biennial white sweet rloYer. 
6. Ornsshopver s inj u red plot 1 nnd the west sid e of all plots. 
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phate in some case;;, particularly on th e c·lovcr and timothy in 1921 but in other 
instances th ere were smaller effcct-s from the complete ferti lizer. 

'l'hese results as a whole scrYc to confirm t l1 e conclusions drawn from the ex­
perimen t on the Carrington loam from Black Hawk County. Liberal applica­
tions of manure arc strongly to be rccommcnclcd ,rncl l:uge crop incr eases will 
follow its use. 'l'he soi l is acid in reaetion anc1 the addit ion of lime is very desir­
able in or der to secure the best growtli of genera l farm crops, and part icularly 
to obtain the largest yields of legumes. The applica tion of a phosphate fer til­
izer seems to be of particular valnc on J-his soil. J\eid phosphate and rock phos­
phate both bring about large increases in the yields of general farm cr ops. The 
complete commercial fertilizer cannot be r ecommcncled for general use on this 
soil as the one of the pbospliate fertilizers ma:v probably be employed with quite 
as large an effect on the : ·iclds of general farm crops. 

'l'he results secur ed in the fi eld C);pe ri mcnts on the O 'Neill loam in Clay 
County, on the Everly Field, Series I , a re given in table XIX. 'l'he applicati on 
of manure to this soil type is apparent]:· of very la rge value. I ncr eases in cr op 
yields are secured in practically ever:· season . l n some cases very large gains ar e 
noted as, for example, on th e cloYer in J 921, on the corn in 1922, and on the oats 
in 1924. Lime with the rnanmc is of nlnc on t hi s soil and increases in crop 
yields quite generall y follow its ;:ippl ication . Th e effect of the lime was shown 
not only on the legume crops. but also on the other crops grown in the rotation. 
Large incr eases were secured in many seasons in t he corn and oats. 

'!'ABLE XlX. J<' .IJ~LD BXPE B,HIEN'l', 0':i\BI LL LOAM, OLAY OOUN'l'Y 
EVEHL l:' }'I ELD, SEIUES l 

( l ) (3) ( :!) (4) (">) 
19 18 1919 l D:!0 192 1 I D:!~ 19 23 19? .J. 1935 19?G 

!'lot Treatment Cor n Corn Oats Clover Corn Corn O a ts 
(6) I 

' 'lo ,·er C'or11 

Xo. bu. bu. bu. tons liu . bu. lrn. tons !in . 
per A. per A. l' f'l' . \ . Pr A. per A. er.:\. /> l' A. pe r A. , per A . 

1 Check . ' .... . ........... 47.7 I 37.1 23 .3 1.80 41.2 37.2 47.9 0.40 51.5 
2 Manure ..... . ..... . .... 56.2 34.1 27.5 2.35 51.5 37.0 58 .8 0.48 59.3 
3 Manure+ lime . . . . . . . . . . 56 .4 38 .0 2 .9 2.60 53.1 42.3 66.7 0.47 65 .4 
4 Manurc + lime+rock 

phosphate ......... . .. 56 .0 40 .3 33.6 2.94 53 .3 41.7 66. l 0.57 62.7 
5 Manure+lime+acid / 

I phosphate .. . ........ . 59.2 39.0 32 .6 3.28 54.7 39 .2 71.5 0.65 62 .4 
6 Manure+lime +cornpl ct c I I I 

comrnercinl fortil izcr . . 55.4 40 .9 30.9 2.07 55.4 38.3 69 .3 0.64 G2.7 
7 Check . . . . . . . . . . . . . . . . . . 4u .G 37.1 24.l 1.80 44.6 35.8 44.6 0.40 54.9 
8 Crop residues . . . . . . . . . . . 51.4 36.4 24.9 2.00 45.6 36.4 49. 7 0.43 52 .8 
9 Crop rcsidues+Jimc . .. .. 54.1 37.0 24.4 2.22 44.5 38.7 G4.8 0.36 5G.3 

10 Crop residues+limc+ 
rock phosphate .. . ..... 57.0 37.3 28.2 3.20 51.5 38.8 56.2 0.41 57.7 

11 Crop residucs+lime+ 
acid phosphate ........ 56.2 35.1 30.6 3.13 51.9 41.3 62.1 0.56 62.7 

12 Crop residues+limc+ I 
complete comm ercial 

I I 
fer tilizer . . . . . . . . . . . . . I 57.6 37.9 

I 
26.8 3.00 51.7 37.3 

I 
54.1 0.41 60 .8 

13 Check .. . ... ..... . . ..... ] 47.2 32.1 23.1 1.87 40 .9 33.3 37 .8 0.41 50 .3 

1. Th r ee tons lim e, foll 1017. 
2. Poor stand. 
3 . First cutt ing on l.\·, 
t . Dn· summ er redu ct>d Yie ld . 
5. Dr~• summer redu ced ~-icld. 
6. Very small crop dn e to dr y wea.thr r. 
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Th e r ock phosphate , witl1 the manu re and lime, incr eased the crop yields in 
scYeral seasons. In general, no lar f!'C effcct-s were noted. ho,vever, except on the 
cloYer in 1921. The acid ph osphate, ,1·ith thc .mamnc and lime showed a larger 
effect on the cr op yields in seYcral seasons. 'l'l1e beneficial in fluence of the aci. cl 
ph osphate was noted particularly on the cloYer in 1921 and 1925 and on the oats 
in 1924. In the other seasons, the differ ences between the effects of the two 
phosph ates '\\'ere not very pronoun ced. 'l'he complete commer cial ferti lizer with 
the manure and lime had about the same influence on the crop yields as clid the 
phosphates. I n one or h 1·0 coses sli ght].'· gr eater yi elds were secnred, while in 
other instances the yields '\\·ere somc,rhat small er . I n no case, however , wer e 
there any large differ ences. 

'l'lte crop r esidues showed l it fl c effect on the crops g rown in most seasons. 
Lime, with th e crop r esidu es. brougl1t abou t increases in the yields in practic­
ally all cases. I n some ·easons Yer.r large effects ·wer e noted as, for example, 
on the clover in 1921 and ou tll e oats in 1924. 'l' hc r ock phosphate, with the crop 
1·csidu es and lime, incr eased tl1c cr op .'·iclds in practically all cases. I n several 
seasons the incr eases wer e not Yc ry lar ge. but in one or b 1·0 cases, consider able 
g·ains '\\·er e noted as on the clover in 1921. 'l'hc acid phosphate with the crop 
r es idues and lime sho,rcd about the same effects on the crop yields as did the 
r ock phosphate in man:· seasons. In one or h l'O cases. lar ger incr eases were se­
cured from th e acid phos phate, bn t in general the cli ff.cr enccs wer e not very pro­
nounced. The complete commercial fe rtili ze r ,r ith th e crop residues and lime. 
showed no gr eater effects on the crnp y ields than did the acid phosphate. In fac t , 
in most instan ces slightly smaller cr op rields wer e secured with the complete 
fe rtilizer. 

Th e liberal application of manure to this so il is par ticularly to be r econi.­
mcndcd, inasmuch as the type is cliaracter ized by a sanely to gr avelly subsoil 
nnd, hence, it t ends to be dr oughty. 'l'he use of manure incr eases its water-hold­
ing power and ther efore cuts do" ·n th e inj urious effects which are often ev i­
denced on the crops gr o'll'n on th e tn )e in dry seasons. 'l'he soil is acid in r e­
action and ·will r espond to t he acldit ion of lime. 'l'hc appli cation of a phosplia.tc 
ferti li zer is of consid er able Yalne on this soi l. I n some cases the acid phospliate 
seemed preferable, while in other instances tl1e rock phosphate was qui te as good . 
'J' he use of a complete commer cia l f r rtili zer cmm ot be r ecommended generall~, on 
this soil , inasmuch as acid pli osJ)l1afo or r ock phospha te seem to bring abon 1· as 
large crop incr eases . 

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

'.L'he laboratory, gr eenhouse and fi eld exper imen ts which have been clisc 11 ssecl 
earlier in this r epor t have giYen certain defi ni te indications of th e needs of some 
of the mor e importan t soils in this county. In most cases, therefor e, r ecom­
mendations may be made fo r J- he best J-reatments for the var ious individual so il 
types. 'J'h e fi eld t ests, " ·hi ch have been discnssed, haYe been carried on in other 
counties but the soil t ypes ar e the same as tJ1ose occurring extensively in F loyd 
County , and , hence, the r esults may be consider ed to indi cate quite defi nitely t he 
effects of th e smn c fert ili zer treatments in this aren. 
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A field experiment has been located r ecently in Floyd County but the data 
secured in this test have not been secured over a long enough period of years to 
be of value, hence the r esults from this field are not included. 

It is definitely understood that th e recommendations r egarding treatment of 
the various soils of the county are based, not only npon the experiments which 
have been discussed, but also upon the experience of many farmers. Only those 
suggestions which have been shown to be of considerable value by practical 
exper ience and by experiments are given. Any of the recommendations made 
can be put into effect on any farm . 

In several cases it bas been suggested that tests be carried out on individual 
farms. It should be noted that many farmers are can ying out tests on their own 
farms at the present time, and they are securing results which ar e of considerable 
value to themselves and to their neighbors who may be located on the same soil 
types. The Soils Section of the Iowa Agricultural Experiment Station is ready 
to aid farmers who may wish to carry out tests on their own soils, and will offer 
suggestions and such aid as i r; possible to all who may be inter ested. 

LIMING 

·with the exception of the Lamoure silty clay loam on the bottomland, th e soils 
of Floyd County are all acid in reaction in tl1e surface soils, and, hence, they are 
in need of lime. In practically all of the types, the soils are not only acid in 
reaction at the surface, but the acidity is evident tltrnout th e lower soil laycr·s. 
Only in the case of the Dodgeville silt loam is ther e no acidity in the subsoil , 
hence the need of lime on the soils of the county is particularly evident, not only 
by the analyses of the surface soi ls, but by the tests made of the subsurface soils 
and subsoils. 

In the table given earlier in this r eport, the limestone requirements of the 
various soil types ar e indicated. 'l1 hese figures, however , should be considered 
only indicatiYe of the lime n eeds of the individual soils. Soils vary widely in 
acidity or lime requirement and the needs for lime may be quite different in 
soils of the same type under different conditions or even in soils of the same type 
in adjacent fields. It is always necessary, therefore, that the soil in any field be 
tested for acidity before an application of lime is made. In this way the proper 
amount may be employed and the best results secured. Farmers may test their 
own soils for lime needs but it will generally be much more satisfactory if they 
will send a small sample to the Soils Section of the Iowa Agricultural Experi­
ment Station and haYe it tested free of charge. 

The experimental work with lime has shown quite definitely the beneficial ef­
fects on crop yields resulting from the application of this material wh en the soil 
is acid. Large cr op increases are secured from the lime in practically all cases. 
Not only are the leguminous crops gro\\·n in th e rotation benefited to a consider­
able extent, but the yields of other general fa rm crops fr equently are very 
materially increased when lime is applied. rrhe experiences of many farmers 
with lime confirm the conclusions drawn from the greenhouse and fi eld experi­
ments. Definite indications are secured by practically nll of the farmers who 
have applied lime to their acid soils, of the value from the use of this material. 

) 
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Further information regarding the use of lime on soils, the losses by leaching and 
other points connected with liming are given in the Extension Bulletin, No. 105, 
of the Iowa Agricultural E xtension Service. 

MANURING 

l\Iany of the soi l types in Floycl County seem to be very well supplied with 
orgnnic matter. Th eir color is dark and in mally cases even black. Some of the 
minor types, hm,ever , arc r ather light in color and in these soils, th e snpply of 
organic matter is low or deficient. This condition occurs particularly on some 
of the sandy soils. On all th e types in the county, however , r egular applications 
of ferti lizing· material supplyin g organic matter ar e necessary if the content of 
this constituent is to be kept up . On the lighter colored. coarser-textured soils, 
the supply of organic matter neccls to be increased at th e present time if the 
yields of general farm crops ar c to be most satisfactory . All the upland types , 
with the exception of the Clyde and Floyd soils, are not any too well su pplied 
with organic matter . In some cases th e content is low as , for example, in the 
Lindley silt loam, the Dickin son fine sandy loam and the Roseville silt loam. 
In other cases th e supply is better , but still the soi ls are not rich in organic 
matter. This is true on some of the Carrington, Dickinson and Dodgeville 
soils, and is particularly true of the Clinton silt loam. On th e terraces, some of 
th e Buckner , Bremer and Waukesha soils are fairly well . upplied ,,ith organ ic 
matter , but the O'Neill soils and some of the sandier Buckner types are low in 
organic matter. Even on those types which are better supplied at the present 
time such as the Clyde and the Floyd soils on the upland, and the ·wahash ancl 
Lamoure soils on the bottoms, the application of organic matter nrnst be made 
at r egular intervals if th e suppl y of this constituent is to be kept up. 

Farm manure is the most valuable f ertilizing material ,,hich can be nsed on 
the soils of this county. Its a11plication will be particularly valuable on those 
types which are ligh t in color and coarse in texture and la.eking in organic 
matter. But large in creases in cr op yields may also be secur ed from the use of 
farm manure on soils which are heavier in texture and darker in color. and ap­
parently better supplied with organic matter. Larger applications of the ma­
nure may be made on those soi ls which are apparently more in need of organic 
matter, while the applications made to the heavier , darker colored soils may be 
smaller. 

The experimental work which ha s been carried out in th e greenhouse and in 
the fi eld on th e soil types in this county have indi cated very definite benefi cial 
effec ts from application of farm manure to these soils. Thus, it bas been fonnd 
that the Carrington silt loam. the Clyde silt loam, th e Carrington loam , th e 
0 'Neill loam and the Clinton sil t loam will r espond ve ry profitably to applica­
tions of farm manure. Large beneficial effects from th e nsc of this material will 
undoubtedly be secured on the other soil t:q,es occurr ing in this count-y. 

In livestock farming the proper application and preservation of th e manure 
produced will supply a very valuable fertilizing material, which will aid ma­
terially in keeping up the supply of organic matter in the soils. In many cases, 
however , the amount of manure produced is inacleq na te for all the soils on the 
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farm. In grain fanning littl e or no manure is produced, and hence some other 
so urce of organi c matter must he songlit . In both these cases the turning under 
of leguminous crops as green mannres is a Ycry clesirablc practice. Large 
amounts of organic matter m11~- be acldecl to th e soil in this way, but it is a lso 
possible to supply consid erabl e mnounts of nitrogen if the legumes ar e well 
inoculated as th e:v slioulcl he when properly grown. There are undoubtecll.1· 
cases in l~lo~· d County \\·l1 cre th e t nn1ing under of leguminous crops a:; 
green manures would b Ycry clesirable and ,rould lead to profitable increases in 
cr op yields . 'l'his "·ould uucloub tccll~- be tru e on the lighter colored, coarse r 
textured soils where increasing the content of organ ic matter is more necessary 
and " ·here the supply of nitrogen is also lo,r. Care should always be exer cised. 
ho,YeYCr , ,dien green manuring is practiced as undesirable r esults may occur if 
the conditions in th e so il do not 11ermit of tli e brst decomposition of th e green 
material. 

In addition to the proper nse of farm rnanme, and Ch e turning und er of gr een 
manure crops, the proper ntiliz:ition of 11ll the cro p r esidues produced on 1"11 c 
farm \\·ill aid considcrahl_v in l, eep ing up t he supply of organic matter in t he 
soil. There is also some addition of plant food const it uen ts. On the livestock 
farm, they may be nscd for feed or hcdcling arnl r eturn ed to the land with til e 
manure. On th e grain farm. tli c.'· may be stor ed 11ncl allowed to decompose 
partially befor e they arc appli ed or they ma.'· he applied directly to the land. 

THE USE OF COMMERCIA L FERTILIZERS 

It is apparent from the airn lyses t liat l1 aye been given earlier in this r eport , 
that phosphorns is defi cient in the soils of this co unty, or at least the supply is 
so low that the amoun t of available phosphon1s wl1 ich is prnvided for the gro,yt·h 
of crops will certainly be inadc(]uate for the best crop yields. It is cer tain that 
phosphorus fertilizers will be needed in the Yery near future, and it seems quit-e 
possible that th ey may haYe a definite Yalue ,rhcn applied at the present time. 

The experimen tal ,ro1·k in th e greenhouse and in the fields on some of the 
same soil types whieh occur in Flo~·d County has indicated the value from the 
application of phosph ate fer tilizers to some of the ·c soils. The t es ts on tli e 
Carrington silt loa m, the Carrington loam and t-h e O'Keill loam as carried out 
in the fi eld and the grcenh onsc tests on the Carrington silt loam, the Clyde silt 
loam, the Carrington loam and the Clinton silt loam have all indicated the bene­
ficial effects of appli cations of rock phosphate or acid phosphate. In some cases 
the acid phosphate has seemed preferaule wh ilc in oth er cases the rock phos­
phate has ginn quite as sati sfactory r esults. 

'fhe rock phosphate is 11p pli cd at the rat-e of one ton per acre once in th e four­
year rotation according to th e usual farm practice. ln recent years th e appli ­
cation has been made in the fi eld experiments at the rate of one-half ton once i11 
the four-year rotation. 'J'li c ae icl phosphate is applied at the r ate of 150 pounds 
to 200 pounds annually or at least three times in a fo ur-year rotation. 'J'hc acid 
phosphate is more expensive tLan th e rock pho.-pliatc bnt the appli cations are 
smaller. This material supplies th e clement phosphorus in the form whi ch is 
immediately avai lable for plant use, "l1ile in th e rock nhosphate th e phos-
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phorus must be chan ged into the aYailable form before it can be utili zed. 'l'o 
determine accm·11 tcl.r the r cla tiYc Yalu e of th ese two fer tilizing materials, t he 
tes ts must be can-i ed out oYcr a number of. years, and the value of th e crop 
increases 0Ycr the actual cost of tl1 e applications must be determined. 

'l'he data thu s far available haYe not indicated definitely wheth er acid phos­
phate or rock phosphate wi ll be more profitable fo r use thruont this county. lt 
is r ecommenclecl, ther efore, that formers test both phos phates and thus dete r­
min e for th eir parti cular condit-ions wh ether th e soil will respond to th e use of 
a phosphate f ertilizer and " ·hi ch ma terial " ·ill be more desirable for use. Simple 
tests mar be carried out on anr farm using th ese two phosphates. Directions 
whi ch rna_1· be followed in can-~·ing out snch t-ests a re g iYCn in Cir cular 97 of 
the Io,Ya Agricultural Exper iment Station. 

'l'h e supply of nitrogen seems to be quite adequate in many of the soils in 
Floyd County, but in one or hrn cases the content of this element is lmr. 
·wh er ever the suppl.'' is inaclcqtrntc; adclihons of nitrogen-containing ferti li zers 
are very necessary, but in all c11 ses sneh fertilizers s ll onld be supplied at regular 
intcrva ls, if th e content· of ni1rogrn is to be kept n p in these soils . 'l'hcrr is 11 
r egular r emoYal of nitrogen from the land liy t il e growth of crops 1111d b~­
lcaching in the drn inagc ,rnter . . Acldition.- mu st be made or the nitrogen suppl_1· 
will Ycr_1· quickly become innd erpiate for th e hest crn p ."iclds. On the light 
colored. co11 rse t ex tured soi ls. aclclihons of nitTogenons fe rtilizers are necessan• 
at th e presen t t ime, but som e nitrogen-cont11ining fertilizers must be utilized 011 

tl1 e heaYier textured so il s, whi cl1 arc darker in color or th e supply ,rill soon be 
inadeq uate. 

'l'h c use of legmninous crops as green manures is generally conceded to be th e 
cheapest and best means of snpplying nitrogen to t-he land. ·wh en inoculated 
the legumes take a large par t of th eir nitrogen from th e atmosphere ancl th en 
when tlie crops are turned under in the soil as green manures, there is a co tTe­
sponding incr ease in th e nitrogen content of th e soil. 'l'his practice may be very 
desirable in many cases in Floyd County . Th er e is a double value from th is 
prach ce, in that th e organic maHer as well as th e nitrogen content of tl1 e soil 
is built up. 

'l'hc proper appli cation and presenation of all the manure produced on th e 
livestock farm is a Ycry import-ant mean s of r eturning to the land some of th e 
nitrogen r emoved by the crops grown . On the grain farm, very little mmrnre is 
produced and here leguminous green manures mnst be dep ended upon as a source 
of nitrogen. On th e liYcs tock fa rm. hmrnver, farm manure may play a l11rgc 
part in building up and keeping up the content of nitrogen in th e land. 'l'his 
can only be accomplished if th e fa rm manure is properly preserved and appli ed. 
(;rop r esidues also snpply nitrogen to the land and hence the proper uti l ization 
of these materials is ven ' desirabl e as an aid in maintaining the nitrng-en eontell1· 
of the soil. 

'l'he use of commer cial ni trogenons fe rtilizers i;.; proba.bl_1· unn ecc:;s11 t·y on th e 
soils of Floyd Count.'' at the present t ime, inasmuch as th e supply of nitrogen 
may be increased and maintained in these soils thru the proper utilization of 
leguminous crops as green m11nures and by the proper preservation and applica­
tion to the land of all t he farm manure produced and of all the crop r esidues. 
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Previous analyses have shown that th e soils f Floyd County contain consider­
able amounts of potassium and it docs not seem likely that potassium ferti lizers 
will be of value when appli ed to th ese soils. 'l'lic amount present in the soils is so 
large that there shoul d be a sufficient supply availabl e for a large nnmber of 
crops, provided the pota:sinm is cJrnnged into an avai lable form as rapidly as i · 
necessary. The maintenance of the proper conditions in the soil for the be t 
growth of crops wi ll aid in making the pota.-si nm aYailablc. 'l'hu. the proper 
cultivation and drainage of the land. r emedying any acid conditions in the so il. 
the application of farm manure and green manures and th e use of various 
ferti lizing materials will aid in the production of arnilable potassium in the soils. 
It is possible that in some cases potassium f ertilizers ma? be desirable fo r use 
as top dressings and that in other instances small amoun ts of pota sium fe rtil­
izer might yi eld profitable r esults. 'l'est. of thcs fe r tili r.i ng materials should 
always be carried out on a . mall scale, however , before an extensiYc application 
is made. 

I n the experimental work discussed earlier, a corn plete commerc ial fe rtilizer 
was tested in comparison w ith ro k phosphate and acid phosphate. Increased 
crop yields were usually secured from th e use of thi. complete fert ilir.cr . but in 
most instances th e increases from the phosphate fertili7.crs proYrd quite as large, 
and hence, the use of th e more cxpcnsiYe fer tilizing material would be econom­
ically undesirable. 'l'he complete commercia l fertili r.c r arc much more e~q1ensiYc 
than the phosphate fe rtil izers and hence if they are to JW0Yc as wofitable fol' use. 
they must br ing about ver y much larger increases than those occasioned by th e 
phosphates. 

It seems r easonable to believe that applications of acicl phosphate or rock ph oR­
phate would be preferable because of th e fact that the soil. · ar c not strikiuo·Jy 
deficient in nitrogen and any lack of this clement ma? he more econorn ic,tll

0

y 
supplied by the proper use of leguminous crop as green manurrs, than b~' 11sin~· 
commercial nitrogenous fertilizers. 'l'he content of 1otal potri ssium is high, and 
there is not apt to be a lack of this element in tho soil. hence, the nitrogen ancl 
potassium contained in the complete commercial ferti lize r arc no t of very largr 
value from tho standpoint of crop increa. es. '!'he phoRJ)horns content iR the pa rt 
of the complete fertilizer wh ich is of particular value ancl it wonlcl th errforc be 
cheaper to use a phosphate f rtilizer . ' ' 

'l' he general use of complete commercial for tilir.e n; on tlicsc soils cannot be 
r ecommended at the pre ent time. There arc probably case. where a complete 
brand would prove profitable. Farmers who arc i ntcrestecl ar e urged to test 
any complete ferti lizer which th ey may desire in comparison wi1 h acid phosphate. 
If they secure profitable r eturns from the use of the f' crt ili ze l'. there is 110 objec­
tion to its application. Tt is entirely a ques tion of 111r profit sec ured from tlw 
t r eatment. 

DRAI NAGE 

It has been noted prnviously in this r epor t that while the natnral drainage 
sy -tern in the county is quite adequate in some scc1ions, there ar c areas in which 
it is imper fectly developed. Along f·he smaller rrcrks and . trcams. the vall eys are 
shallow and the surrounding country is gentl y l'Olling to flaf-. H erc and 
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heads of drainagcways, the level topography of the land and the heavy subsoil 
conditions arc responsible for inadequate drainage. 'l'h c installation of ti le is 
very desirable in many of these areas and in• g'cncral it may be said tha t in all 
parts of the county where drain age conditions are nof· entirely satisfactory, 
tiling would be of distinct value. 

'l'he draina ge map that ha: been giYen ear lier in this r c11or t hows definitely 
that th ere ar e areas in the co1mt? where natural drainage is inadequate . Some 
of the indiYidual soils types ·l1ow definite need of drainag-e as for example the 
Clyde si lt loam and the Clyde silt~· clay loam on the drift upl1mcls. Th ere ar e 
also areas in the Carrington silt loam where drainage is not sufficient. On the 
terraces the Bremer soils arc particularly in need of drainage. All of th e bottom­
land trpcs are particularly in need of drainage. On th e bottoms, the soi ls arc 
subj ect to overflow and hence. good crop yield. cannot be secured until they 
arc protected from overflow and properly drained. ·when a soil is too wet, goo~l 
crop yields will not be s cured. The first treatment needed therefore on many 
of th e soils in Floyd County i the installa tion of til e in ;rder to b1'.ing abo1~t 
good drainage. No fertilizing t reatment will be of any value if the soil is 
not pro11crly drained. The expense involved may be considerable when tile is 
installed. Farmers may he certain, hm,ever , that the increased crop yields sc­
oured will more than pay for tho cost of installati on. 1\Iuch data has been secured 
during past years sho"·ing the large increases brought about by proper dr ainage. 
In many cases it has been found that the installation of ti le would mean th e dif­
ference between crop failnre and a satisfactory crop . 

THE ROT A TION OF CROPS 

It has been demonstrated in many experiments that the continuous growing of 
any one crop very quickly r edu ce. th e fert ility of th e soil. Farmers who follow 
the practice year after year of growing th e same crop on tho same land, ver~, soon 
begin to notice a graclnal decrease in cro11 yiclcl s and ev ntnally the yields will 
become so low as to be unprofitable. In spite of this fact and the general know­
ledge of it, the large money value of some crops frequently causes farmers to fol­
low the very undesirable pract ice of continuous cropping. 

It should be emphasized that th e rotation of crops is a more profitable 
practice than continuous cropping in spite of 1'110 fact that the rotation may 
include crops ,...-hich do not have as large a money value. Experiments have in­
dicated that the profits seen red whore the rota.ti on of crops is p racticed are much 
greater than where continuous cropping is followed. This is clue to the fact that 
un ler the rotation system the crop yields are not decreased as r apidly as when 
one crop is grown continuously . It has been shown further that the rotation of 
crops permits of the maintenan ce of th e permanent f er tility of the soil more 
readily. 

No definite r otation experiments have been ca rri ed out in Floyd County and 
only general recommendations may be made in r egard to the rotations whi ch 
may be followed in this county. 'l'her e are a number of good rotations which arc 
being practiced in various parts of th e state, and some of these may be suitable 
for use in Floyd County. From among the rotations listed below some one may 
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be chosen for use in this county, or to senc as a basis on which a rotation may be 
worked out for any individual farm conditions. It should be emphasized that the 
farmers of the county should see to it that a good rotation is adopted if they 
expect to keep up their crop yields and maintain the fe rtility of their soils. 

1. SI X -YEAR ROT1\ ' l' IOY 
First year-Com 
Seconcl year-Corn 
Thircl year-1Vheat or o;t ts ( ll"itli ,lon•r, or ,-luH' r a nd g rass ) 
Fourth year-Clover, or clo,·er a nd grnss 
Fifth y ecir- 1Vheat ( \\"ith clo,·e r ), or g rn ss n.ll(1 clcn-('1· 
Sixth year-Clover, or clo,·er n nd g r n.ss 
This r otat ion may be reduced to a five-yea r r otntion l1y cutti ng out eit·hc r t li ,• seco nd or sixth 

year and to a fo nr -ye:1r rotation by omi tting the fi ft li and s ixth years . 

~- FOUR OR F IVE YJ~AR HOTA 'l'IOY 
First year-Corn 
Seconcl year- Corn 
Thirtl y ear-Wh eat or on.ts (with clo ,·c r or wi th r l Ol"C' l' a.nd timo t hy ) 
Fourt h y ear-Clover (If ti mothy " ·as scedec1 with tli e clo,·er t he p rccodi11g yea r , the r otat ion 

n,n.y b e cxtcndecl t o ffre years. Th e bst cr op \\"i ll con s ist p1-ind pally of t imot hy ) 

3. FOUR-YEAR J10TA'l'fOK WT'rI-I ALFALFA 
First year-Corn 
Seconcl year- Oats 
Thircl year-Clover 
Fo11rth y ear-Wheat 
Fift h y ear- Alfalfa ( 'l' l,e crop 111:iy remai n OJI tl ,c la nd fi ve yenrs. This fielrl s l1ould t hen 

be used for th e fou r-yenr r otat ion outlin ed a bm·e ;1 nd the nlf:tlfa shifted to one of t he 
fi elds which preYiously \l":1 S in the fo ur -y ear sys tem ) 

4-. l<'OUH -YEAR ROTATTOXR 
First year-Wheat (with clm·cr ) 
Second y ear-Corn 
Thircl year- Oats (with cl0Ye1·) 
F ourt h year- Clover 

First year- Corn 
Seconcl year-Wh eat or o:its ( "· it h clo,·c r ) 
Thircl year-Clover 
Fourt h year-When.t (wi th clover ) 

Firs t year- Wheat ( \\' it h cl0Ye1·) 
Seconcl yea,r-Clover 
Thircl year-Corn 
Fo1irth year- Oats (with clo,·r r ) 

:i. 'l'JTlrEE -YEAR HO 'J'A 'l' r01\"R 
First year-Corn 
Seconcl year-Oats or \\'heat ( with rloYcr seeded in tl, e gra.in ) 
Thircl year- Clover ( I n grain farrni_ng, onl y t he g rai11 :rnd elo,·er seed should b e so ld 11, ost 

of th e crop r es idues s uch ns con, stoYer nnr1 st rn\\' sh oul!1 be plo" ·ed under. 'l' he 'elO\·e r 
may b e clipped and left o n 1he land to h e r etu rn erl to the so il and on ly 1hc seer[ tak e 11 
fr om t he second cr op 

First year-Corn 
Seconcl year-Oats or \\·heat ( ,rith S\\'eet clu ,·e r ) 
Thircl year-S\\·cct cloYer ( 'l' he clover may b e mixed elov,'rs :111rl used lnrgely as p:,sturc and 

gree n manur e) 
( This may b e cha n ged to a two -yenr r otat ion by plnll'i ng the S\\'cet clon' r under the fo ll o\\·· 

ing spring for corn ) 

F·irst year-Wheat (with clover ) 
Seconcl year-Con 1 
Thircl year- Co,rpcas or soyb ea ns 

J<'LOY D COUN'l'Y SO I LS 

THE PREVENTION OF EROSION 

Erosion is the en nying awa.Y of t he surfa'te ;;oil by 1'he free movemen t of 
water 0Yer the surface of th e Janel . k11 011·n as sheet eros ion or the washing away 
of tl1 c soil ,,·ith th e fo rmah on of g111lies , gulches or n 1vines. 

Erosion occures to c1. eonsiclcrahle exJent in mnny of the so il types in Ji']oyll 
Co unty . On th e dri H uplfrnc1. th e Linc1le~- silt loam is particnlarly subj ect to 
f'ros ion . bu t mn clt 11·as hi11 g sometimes tnkes plare on l·hc rn orc rolling nreas 
of Carrington silt loam. Ca rrington loam. DodgrY illc sil t lomn and Rosevil le s il 1 
loam. 'l'he Clin ton silt loam on tli e loessial upland is nlso frequently badly eroded . 
'\Vashing sometimes occnrs on th e high terrace types. part icularly the O '~eill an <l 
'\Vaukesha soils, but t he erosion on these t er race soils is not of great signi ficance' . 
'Nher ever these effects of erosion occur, some means of pr eYention and control of 
the destrncti ve action shon Id he adopted . 

Various methods are foll owed fo r the control nrnl prevention of ernsion in 
Iowa. 'l'b esc methods differ some,,-ha t depending upon th e type of erosion. 
Erosion occurring clue to '' clcad f111-ro,Ys'' may be cont l'ollecl by '' plO\ring in.' ' 
by "staking in," or by th e nse of earth clams. 

Small gullies may he filled b:' the "staking in " 01 cra tion. b:· the use of st ra,r 
dams, earth clams, Christopl1 er or Dickey dams. Adams clams. stone clams, r nh­
hish clams, woven wire dams, concr ete clams. Th ey ma~, br prevented from 0l' ­
curring by thoro dra inage orb.,- the use of sod strips. Lfl rge gullies a re similarly 
fill ed or prevented from occuITing. Erosion in boHo mlamls is preYented b~r 
straightening the str eams, by tiling and by plan ting 1Tces np the drainage chn1t­
nels. Hillside erosion is controll ell by the use of orgnn ic matter , h.v grow ing· 
cover crops, by contou r discing, b:' t erraring, by cl ee p plowin g and h~· th e use 
of sod strips.* 

INDIVIDUAL SOIL TYPES IN FLOYD COUNTY-i" :i: 

'l'her e are 23 soil types in l•' loycl Co11 nty and these 11·ith the a reas of meadow 
and muck and peat make a 1-otn l of 2 :) individual an'a:-;. Th ey ar e divid ed into 
four groups on the basis of thei r origin and locatio11 , lrno,rn as dr ift soi ls, loess 
soils, t errace soils, and swamp ancl bottomlancl so ils. 

DRIFT SOILS 

'l'here are t en drift soil types in t he connt,r, class ified in th e Caniugton. Cl.nl<'. 
Flo~·cl, Lindley, Dodgeville, Dickinson and Roseville se ri es. Together , they coYe r 
83 .7 per cent of th e total area of t he county. 

* ~ee Bulletin J S::. Snil E rn 1-1 it111 in I o wa. To,Y a .\!.!l'i l.' 1dt 11 r ;t\ l•:~q :(1 ri t11(•nt ~1:1ti1,n :tnd l•:xt 1•11 :--in11 
Ren·ice B1illeti11s g:~ , 9 ,t , 95, 96. 1\ ~Tic1!lt11rnl F x1en ~iun Ser vice', Town St a tP CollP:.!,l). 

tT ho des cri ption s of indiYidu :d soil f.q1cs gi,·cn in this s ection {lf the report YCl'y clos el .Y follow thO S l' i11 

th e Bu reau of Soils reJJort. 
+In a few places the s oils :i s rn ;lJ)IH'd in Flo,,·1l County do 1101 h :1q• tli c sa111t' nam e it:-- ih :i.~ l~ m np 1Jl'd jnst 

nc ross the line in l\f ite li c ll f' o11nt_,·. !•'o r Pxmnp \p some of the Sh Pll•~· s oi lf-i ns mapped in l\1itchel l Colln t.v 
join Di ckin son soi ls in Flo.nl Connt,,· . Th e ])ickirn-on soil s are idPnti cnl with th e S1Hl1J_,. soil ~ in nll re­
spects, except that of a more snndy or gran•ll\" subsoil. \\'h r n Mitchell Couu t y was 111:1pped. such soi ls 
w e re not sepa rat ed from th e Shcll Jy, lrnt s ince tha t tim e it hns he<•n co nclnd etl to <lo so an <l call thcni 
Dick inson so il s. 'rhe sam e or a similn r chnn ge has tnke n pla ce with reg ard to th e \Yaukesha soils. Those 
with snndr nnd gra velly subsoil s ;ire c:i.llcd O' :K e il l soils. 
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CAHRJNG TON STLT LOA:\[ (83) 

The Carrington silt loam is th e most extensiYely developed individual soil type 
in the county, as well as the largest drift soil. Tt covers oYer half or 51 .0 percent 
of the area. It is tb e predominant type on th e nplancl in all parts. 'I'here arc 
many large individual areas of tli e type cut by th e various streams of the county, 
with their accompanying terrace ancl bottomland soi ls ancl in many pla ces <>nt 
into small areas by tbc other upland types of th e C::i rrington , Clyde, Dickinson, 
Floyd, Dodgeville, and the RoscYillc series . Th e largest incliYidual arc::is of fhc 
type are found in the central townsbips, particul::irly in the south central portion 
of the county. 

The surface soil of th e Carring·ton silt loam is th e dark bro,Yn silt loam, 10 to 
14 inches in depth. 'l' l1e snbsoil is a lighter bro"·n to >·ellowish-brown si lty clay 
loam, pasing at 20 to 26 inches into a yellowi sh-bro,1·n. faintly mottle,1 with 
gray, and brownisb-ycllow, silt_y clay loam to silt>' clay . In the lower p::irt of i'li e 
three-foot section there is much coarse sand and gravel. In many places bonlckrs 
occur. Th e subsoil of th e type is clrnracterizcd b,v th e faint gray mottlings which 
occur quite commonly. In this characteri stic the t>·pe differs from the typical 
Carrington which occurs in th e connties to the west. 

There are some variations from th e typical soil in various parts of the county. 
In parts of sections 14 and 15 of Ulster Township and in secti ons 3, 4, 9. JO ::ind 
11 of Union Township , th e surface soil is much deeper rnnging from 16 to 20 
inches. Below this point the subsoil is a yellowi sh-brown heayy friable silt lonrn 
to silty clay loam, comparatively free from moHl ings. E ast of the Cedar River 
in parts of sections 5 and 6, of Ployd Township and sections 7, 8, 9, J 5 and J 6 
of Cedar 'l'ownship , th e soil differs from th e t.v11ic;:i l in that the surface soil <'0n­
tains much fine sand and approaches a fine loam in texture. H er e th e subsoil is a 
mottled gray and yellowi sh-brown snncly clay with considerable gravel and som e 
boulders. Similar areas ar e fonncl in sections 26 ::incl 27 in Plcas::int Grove Town ­
ship . Included with th e type th er e are a few snrnll ar eas of fine sandy loam which 
are not sufficiently large to ,rnrrant separation on th e map. 

In topography th e Carrington silt loam ranges from gently r olling to strongly 
rolling. 'l' he gr eater part of it, however, y ;:i r ies from nndnlating to rolling, 
the slopes being long and even and the hill cl'csts ronncl ecl. Along tl1 r Cedar , 
Little Cedar, and Shell rock Rivers th er e m·c narrow bands from a quarter 
of a mile to two miles in width where th e r eli ef is more prononnced. Tn general 
the drainage of the type is quite satisfactory , especial ly on the area s wh er e th e 
topography is more rolling. ,Vhere the topogn1 1,h ic conditions ::ire more nearly 
level, the drainage is sometimes inadequate and in many pla ces the installati o11 
of tile ,rnuld be of considerable valu e. 

Practically all of th e Carrington silt loam is snitabl e for fa nning·. The nrca in 
forests is small including strips along some of the streams and groves which haYc 
been set out to protect th e farms from winds from th e north and west. Th e trees 
consist mostly of oak, elm, maple and ash with some evergreen. The chief crops 
grown include corn, oats, and hay, with some barley, nlfalfa , wheat, ry<', buck­
wheat and sorghum grown fol' home use. Some millet is pr oduced, chief ly for 
feed. Corn yields from 35 to 60 bushels per acr e, ;:ivern;:dng around 37 bushels 
per acre. Oats yield from 28 to 55 bush els per ;:i c1·c. Some wheat is grown , 
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yieldin g from JO io 1 bushels per acr e. Barley >·ields 15 io 30 bushels per acre 
and hay from one to one and one-half ·tons per acre. Th er e m·e many Yariations 
from these aYeragc fi gures, and under th e bc<st conditions, t l1 c yields of these 
general farm crops nrc very high. Corn often gives y ields of from 50 to 90 
lmsh els per acre. 

'I'he crop yi elcls on tl1c O,n-ringJ-on silt loam ar c in th e main qnite satisfactor~,, 
lmt experiments and much farm experience have , hown that consicler::ihle in ­
cr ca. cs in yielcl s ma y be secured thru proper soil treatment. ,Vher eYer the soi l 
is irnprnperl:- drained , th e installation of tile is t he first treatment necessa ry to 
sccm·e th e lwst gr owth of r rops. The. oil is acid in reaction ancl applications of 
lime are necessa17 for th e best gr o"·th of legumes and ,Yill bring abont large 
incr eases in th e yield s of oth er gener al farm crops. Applications of farm manure 
are Ya lnalilc on this soil ::incl crop >-ields are increased considerably thrn th e 
1,ropcr use of farm manure. Th e type will r espond to applications of a 
phosphate fertili7:er . Whc111cr rock phosphate or acid phosphate should be em­
ployed generally on this soil cannot he definit ely stated at th e present time . 'l'h c 
experiments ,yhich have been <>arricd ont haYe sometimes indicated a larger 
Yalue for the acid phospha1c " ·ltilc in other cases, th e rock phosphate seems to 
haYe giYen quite as sati fa ctor:' r csnlts. It is r ecommended. therefore. that 
farmers test the Yaln e of both acid pho~phate and rock phosphate on their own 
soils. '11 csts carried out on small areas using these mnterials will show whether or 
not th e soi l wi ll r espond in a profitable ,my to th e appli cation of a phosphate 
fertilizer, and will al so show ,yhcther acid phosph ate or rock phospliatc will be 
more profitable fo r gener al nse. 

The application of a complete commercial fert il izer rather than acid phosphate 
cannot be recommended for this soil. 'l'he experiments comparing these two ma­
terials haYe indicated that 1hc phosphate ferti lizers will in general bring about 
more profitable returns, because the increases in crop yields are very much the 
same from the two materials and the gTeater cost of the complete commercial 
fertilizer would make the use of th e phosphate more profitable economically . 

CLYDE STLT LOAM (84) 

Th e Clyde silt loam is th e second largest soil t ype and the second most ex­
tensively deYeloped drift soil. It covers 14.2 perceut of the ar ea. It occurs in 
small areas in all parts of the county , in association with the Carrington silt 
loam and the other upland types. l\Iost of the areas of the type ar e small, the 
largest individual areas occur ring in St . Charles '['ownship, southeast of Oabvood 
and in Rock Grove and Cedar To,Yn ships. The soil occupies the low, broad, flat 
and depressed areas at th e head s of th e drainngeways. In other parts of the 
county. it is found principally in narrow depressions in the upland "·here dr ain­
age is lacking or poorly defin ed. 

The surface soil of the Clyde silt loam is a very dark brown to black silt loam, 
10 to 12 inches in depth. Th e upper subsoil is a black silty clay loam changing 
at 18 to 20 inches into a gray silty clay loam to brown clay, mottled with dark 
gray and _stai ned with iron. I n some of the areas bol1lclers occur on the surface 
and thru the soil section. 

Th e type is usually quite unifo1·m in color ::ind texture. In some of the level 
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areas where i1 is associated with th e Floyd silt loam there is a gradual change 
from the one ty pc to t he other, ancl thti bonnclary lines arc quite arbitraril.,· 
dram1 . -With in the type, there are included many small areas of the Clyde silt.'· 
day loa m, \\·hic:h wer e too small to show separ ately on the map . Along some of 
the intermittent clrainage\\-a_\·s where the type has been mapped , there ar e very 
narro,1· ba nds of 'IVahash silt loam. '11 hesc could not be sho,rn on the map be­
cause of th eir Ycry small extent. 

'J'h c topograpl1:r of th e Clyde sil t loam is level to flat or depressed and the na­
tnnil drainage condi tion is poor. The lar ger part of the type is still in its native 
nndrained condition. 

Much of the Clyde sil t loam is utilized for hay or pasture. 'J'he larger ar eas 
ar e used mainly for the production of wild hay. Th e smaller areas serve as pas­
tu r e. On those ar eas wh ere drainage is adequate general farm crops ar e grown . 
giYing quite satisfactory yields. Corn does Yery well on well drained ar eas of th e 
type. Oats are grown to some extent, but tend to lodge. 

The chief need of this soil to make it more productive is thol'O drainage. When 
drainage has been accomplished by the installation of tile or ditches, satisfactory 
yields of gener al farm crops may be secured. The type is naturally very ferti le 
and will produce good crop yields. Experiments have shown, however, that it 
1Yill respond to applications of certa in fe rtilizing materials after dra inage has 
been accomplished. While it is high in organic matter, and black in color th e 
application of small amounts of farm manure has been found to be of valur . 
'J'he type is acid in reaction and will r espond to lime for the best growth of 
leguminous crops. 'l'he addition of a phosphate ferti lizer is very de. irable 011 
t.his soil and tests of rock phosphate and acid phosphate are r ecommended. 

FLOYD SILT LOAM (198 ) 

Th e Floyd silt loam is the third largest soil type and the third most extensive 
drift soil. It covers 7.7 percent of the total area. This type is found developed 
in numerous areas. The lar gest areas occur north of Rudd, in the extreme 
northeast corner of the county, north of Colwell, and in the vicinity of Oak­
wood. Rather extensive areas of the type are found thru Rock Gr ove, Rudd, 
Ulster, and St. Charles Townships. Small areas occur in other parts. 

The surface soil of the Floyd silt loam is a dark brown to almost black mellow 
silt loam, 16 to 18 inches in depth. The subsoil is a lighter brown to grayish­
brown heavy silt loam, grading from 22 to 24 inches into a grayish-brown to 
gray silty clay loam, mottled with gray and brownish-yellow. '11 he lowe;- sub­
soil from 33 to 36 inches is a gritty, grayish-brown sandy loam, mottled witl1 
rusty brown and yellow. 

In gener al the sur face soil of the Floyd silt loam is unifor m in both color and 
texture, but there are variations in some areas . In the more strongly undulat­
ing areas, the subsoil is very much the same as that of the Carrington, diffe ring 
from it only in that the lower 6 or 8 inches of the soil section is a mottled 
grayish-brown, yellow and gr ay sandy clay loam to sandy clay. 'fhe areas where 
this subsoil condition occurs ar e small in extent except in sections 1, 11, 12, 13 
and 14 of Pleasant Grove Township. In sections 20, 21, 28 and 29 of Niles 
Township, the soi l is a brown to dark brown silt loam 8 to 10 inches in depth 
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1mderla icl to 14 to 18 inch es b? a grny to g rn yish-brown silt loam. The subsoil 
is a gr ayish-:·ello\\' or a : ·(•l10,,·ish-bro11·11 silt~, clay loam contain ing considerable 
sand helo\\· 30 i11 cli cs. In th e la rge area tli i·ee miles north of Pmrerville , the 
surface so il is a black heaY:' sil t loam to silty clay loam underlaid at from 18 to 
:!2 in ches by a g ray silty cla y loam, mottled in the lo11·er depths with yellow 
n nd dark gray. 

Tnclu clecl ,rithin th e type arc four ar ea:; 11·hich would have been separated as 
a cl iffercnt soil type had the~· been mor e ex tensively developed. One area is 
!'oull(l in the eastern part of section 31 of Rudel 'l'ownship. 'J'"·o oth er small 
areas occur in the center of section 5, in Ulster Township . The fourth and 
largest occur s in section 3± of Union 'l'mn1ship . In these areas the soil is a dark 
brown to black silt loam underlaid from 16 to 18 inches by a yellowish-brown to 
grayish-brown heavy silty clay mottled \\'itli gray, brownish-r ed, and yellow. 

ln topogrn11by the Floyd silt loam is leYel to flat or depressed . The drainage 
is 11oor a11cl til ing i:; neccsan · to prepare the lnnd fo r the best growth of cul­

fo·ated crops. 
Much of the type is utilized for the growth of wild hay and pasture, largely 

because it has not yet been properly drained. On a few areas there are t r ees 
consisting chiefly of willows and of such trees as are used for wind breaks 
ar ound th e farmsteads. On the cultiYated areas wher e drainage is adequate, corn 
and hay a re the most important crops. Some wheat, flax and buckwheat are 

sometimes grown. 
On the better drained areas, the yields of general farm crops are very much 

the same as those seem ed on the Carrington silt loam. The treatments to 
which t his soil will respond ar e likewise similar to those which bring about 
r esults on the Carrington silt loam. The type needs first of all to be thoroly 
drained if it is to be made most productive. It will r espond to applications of 
farm manure and large incr eases in crop yields follow the application of this 
material. The soil is acid in reachon and will be benefited for the growth of 
Jegnmes by the application of lime. Th e use of a phosphate fer tilizer is ve1·y de­
sirable on thi s soil and tests of acid phosphate and rock phosphate under in­
cl ividn al farm conditions are r ecommended. 

L IK DLJ~Y S ILT LOAM ( 3~ ) 

'l'he Lindley silt loam is the fourth largest drift soi l , covering 3.1 per cent of 
the total area. It occurs in a number of ar eas, some rather extensive in size. 
They arc found along th e principnl drainnge ,mys where the so ils have de­
veloped under fo r est growth. Th e largest areas of the type are found along 
the west banks of th e Little Cedar River, on the east bank of Cedar Rive r north 
of Floyd , northeast of Charles City and on both sides of Flood Creek just west 
of Oakwood. Th ere are a number of oJ-lter small er ar eas of th e type. 

'l'he surface soil of the Lindle~· s ilt loam is a grayish-brown to gray si lt loam 
to the clepth of to 12 inchc:; . It contains considerable quantities of fine san d. 
'!'he subsoil is a hrownisl1-yello\\· to yellowish-brown heavy tough samly clay, 
mottled with gray and brown awl containing much gravel. Boulders occur in 

the soil and subsoil. 
There are some variations from the typical soil in the differ ent ar eas. 'J'he 
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surface soil in the ar ea a few mi les north of Floycl , j::; more silty and tLc s uu­
soi l is tougher ;i nd more com pact·. H ere the surface soil is a grny to a l ight gray 
silt loam 10 to 12 inches in clep tli. 1mdcrla ic1 by Yery compact tough gm:· s ilty 
clay loam to heaYy silt loam, mottled ,Yith :·cllo,Yi sh-ln·o"·n and bright yell ow. 
In some areas, t l1e subsoil conta ins rock material from the original glacial t ill. 
I n the ar eas wh cro th e t:·1,e ;icl joins thr 8nrrington silt loam the s tu face soil 
is a bro,Ynish-gray in color and t he suhsoi] is more uniformly a yellm1·islt-brow11 . 

'l1 l1e typical to11ograph: · of t he T1inclle:· silt loam is gently unclnla1i ng to r oll­
ing. The dra inage is gener;i ll _v ncl rquate fo r crop pr oduction. 'r hc soil is suhject 
t-o erosion due to tl1e r ollin g t·o1)0gra ph,1· ancl in th e r ougher sec tions consider­
able washing of th e soil has occ urr ed . 

Abou t 70 percent of th e type lrns lieeu cleared and brought uncler cultirntion 
or utili zed for pashll'e. T l1e t ree gro\\·t h consists mostly of oak. elm , ash and 
hazel. On the cultivated ar eas. corn is the cl1ief crop. Oat;, , barley, clover ancl 
t imothy are also grown. 

The yields of general farm crops ma,1· he in creased considernbl~- on this soil 
thru the adoption of proper metl1ocl s of so il treatment. 'l' he type sl1 ould be pr o­
tec ted from erosion, if cnltiva tecl cr ops ,i re to be gro,Yn as tlic re may be con­
siderable inj ury from tlte washin g mrny of the snr fac c soil. or fro m the for m­
ation of g ullies. The t.r pe is low in organi c matter nnd will res11ond to 
t he npplication of fa rm mannrc. fJiberal amounts of mann r e slioulcl be appl ied 
and in many cases the tnrning 1111d er of leguminous crops as gr l'en mannres 
" ·ould nlso undoubtcc1lr be -..a lm1 blc. 'l'hc soil is acid in r eaction and " ·ill re­
spond to additions of lime. 'l'b e application of a phosphate fertilizer is strongl:v 
r ecommended and tests of acid pli ospliate and r ock pbospl1atc should be carri ecl 
out on individual farms to determine ,rh ich phos11batc " ·ill giYc the more p rofit­
alJle r eturns. Probably the ac id phosp hate will be more desirabl e for tltr first 
test on this soil because of tl1 e low organ ic matter content of the t _v pe. 

DODGEVI LLE SIL T LO-'.:i\I ( '.'04 ) 

The Dodgeville silt loam is t he fi fth largest drift soil t_q,c, co-vering 2.7 per­
cent of th e t otal area. It ocnrs in n umerous areas in various parts of the county. 
chiefly, however , along the Cedar and Shellrock Rin\rS and th e tributa ries of 
the latter stream, Lim e and B e,w er Creeks and Ackle,v Hun. 'J'be largest areas 
of the typ e are found in Rock ford 'l'ownsh ip m:>s t of Rockford ancl in l~loycl 
and Rudd 'l' ownships south aml ,rest of Devonia. 'r her e are a number of other 
small areas of the type, several of wl1ich are fo und in t he southwestern town­
ships. 

'l'he sur face soil of the Dodgevi lle silt loam is a dark brown to very cla.rk gray­
ish-brown silt loam, extending to a depth of 8 to 1-± inches. 'r he subsoil is a 
brown or yellowish-brown heai;-y silt loam or silty clay loam, resting on l imestone 
at depths of less than three feet. 

In the southeastern part of the conn!-,v there a r e some variations from the 
typical soil. H er e the type is fo und in small jsola.tec1 hoclies, consisting of a da rk 
colored silt loam and r estin g n pon heel rock at ratl1er sha llow depths . In many 
places the rock apears at the su rface. I n other ar eas th e dark colorc<l surface 
soil has been r emoved anc1 th e grayjsh-brown or :·ell owish-brown umlerlying ma-
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terial is exposed. In the areas found west of Lime Creek and the Shellrock 
River, the type conta ins many areas of this light color ed material at t he su r­
face. I n some of the other areas of the type tlte soil varies from the ty pi cal , b:· 
consist ing mainly of light colored ma t erials and lJ cjng very shallow in dept-h. 

The Dodgeville silt loam Yaries in to11ograpl1 :1 from nndulating to strongly 
rolling. 

'l' he steeper , rougher arC' :i s of th e t n )C 11re n nfi t fo r cultivation and are left in 
grass and uti lized for pastll re. Tb e onl:· 1Tee growth consists of windbreak-; 
which hai;-e been set out to prot ect the fa rmsteads. The smoother areas of the 
soil arc utilized largel:· for tl1e p r ocl ncti on of gener al farm crops. such ;is corn , 
oats and hay. 

The yields of genera l farm cro11s on tbe better por tions of the type a. re fa irly 
satisfactory. The soil will respond very pr ofit ably to ap11lications of farm 
manur e to build up the organic ma t trr conten t . Whi le it r ests upon li.mestone, 
the surface soil is apt to be ;icid in reaction and additions of lime are necessary if 
leguminous crops are to he most successful. Th e application of a phosphate 
f ertilizer is very desirable on thi s soil and te;;;ts of r ock phosphate and acid 
phosphate are recommend ed. 

CARRIN GTO:N" LOAM ( 1 ) 

'r hc Carrington loam is t he sixth largest drif t soil, covering about 2.0 11er cent 
of the total area. It is found in a number of areas vary ing widely in size bu t 
generall y not very extern;iYe. Tt is found along the variou s streams of the coun ty, 
chiefly on t he land slopin g to t he lar ger streams. 'l'her e are a number of small 
areas, lwwever, in the upland. at some distance from the stream courses. 'l'he 
largest bodies of the type are fo1m cl on the cast side of the Cedar River, nor th 
of Charles City and in the vicini.t~, of Charles City. and south of the city. Other 
extensive ar eas of the t ~rp c ;i r e fo1m d along th e Shellrock River and some of its 
tributaries. A number of small ar eas of the, Car rin gton loam occur in the sou th­
eastern townships on the uplands at considerable distance from the st reams and 
intermittent drainagewa~,s. 

The s11rface soil of th e Carrington loam is a brown to dark brown mellow loam. 
9 to 14 in ches in cl ep1-h and containing consider able a.mounts of coarse sand. 
The subsoil is a yellowish-brown heavy silt loam to silty clay loam, changing at 
20 to 24 inches into a yellowish-hrmn1 grit1y silty clay loam, faintly mottled 
with gray. At the lower depths the gr ay mottlings increase and at t liree feet 
the subsoi l has a mottl ed gray and yello\\·ish-brown color. 

-w here the soil occurs in association with the Dickinson fine sanel y loam, ther e 
is a gr adual change fro m one type to the other and tl1 e boundaries are rather 
arbitrarily placed. Included within the type th er e ar e areas of fine sandy loam 
and silt loam of the same series which are too small to separate out on t he 
map. 

I n topogra11hy the Carrington loam is gently sloping to rolling or r ough. 
Drainage is "·ell established in all area s. The soil in many cases is sub ject to 
er osion, gnllring occurring in some places and surface washing being common. 

Practica 11.r all of the ty pe is in cuH iYa.t ion or iu pa st nre. 'rhe fr ee growth 
consists of oak and hazel brush, windbreaks of evergr eens, maple, ash and elm. 
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Corn , oats ancl ha,,· a rc the principal crops g r°'Yn. Some rye, wheat , barley and 
sorghum nrc TH'O(l1 1red fo r hom e consumpti on. Corn ~-iclc1s from 32 to 50 
lmshels 1wr ncre. crnh from :2:'i lo ."iO hus lt els per ac re and l1 n,r from one to t11·0 
ton s per ncr c. 

Th e ~-iekl s oI g-c·nen1l fn rn1 crops are g·eueralJy qnil c sali sfa c!01•., · on the C11r-
1·ington loam but it hn s IJec n fo t1Jl(l from experi ence nncl so me experiment,.; . 
tltat. crop ~-ie lcb may be large!~- i.ncreased th ru cer la in rn ctl1ocb of soil treat ­
ment. Tb c type ,rill r espond Yer~· profit-nbl~- to 11pplica ti ons of farm mannrl' 
and liberal amoun ts of tl1i s rnateri nl should be empl o,,·ed. The soil is acid i11 
1w1cti o11 and appli cations of lim e l1an been fo11nd to in cr cnse the ~- ields of 
g· t' nernl farm crops to a co nsidcrnble e:dent. Legumin ous crops are orclinar il.,· 
benefit ed the most but in man~· cases Yery profitable incr eases in th e ~-iekl s of 
nll general farm crops are secnred. The application of a phosphate fertili zer 
has been fonnd to be of va lue and both acid phosphate and rock phosphate have 
prod need profitable incrcnses on thi s soil. F armers ar e urged to t est both 
materi als on th eir own soils so tlrnl· they may determine which will be t he more 
profitable to use under th eir particnlai· conditions. The use of complete com­
mercial fertilizers does not seem to be as desirable on this soil as the application 
of a phosphate f ertilizer , ina smuch as the incr eases brought about in crop yields 
h.r th e complete fertili zer a r e not snffi ciently gTea t to warrant the application 
of t he more expensiYe materi al. 

DICKINSON J<'I NE S A:;'fDY LOAl\[ ( 175 ) 

The Dickinson fine sa nel y lonm is th e seYcnth lar gest dri ft soil, covering 1.6 
percc11t of the total ar ea. It occurs in nmnerous areas along the major streams. 
'l'h e lnrg-cst denlopmen t of the t>·pe is .:i long the Cedar River north of Ch arles 
City. Rather extensive ar eas ar c found south of th e city along the same river. 
H ere. ho,1·e,·cr , th ere are a nnmbcr of ai·eas which are smaller in extent . SeYera I 
oth er areas. rather considerable in size. are found along the Shellrock River in 
I he Yi cinity of l\farble Rock and south to th e county line. There ar e a number 
of arcns in the north central part of th e count>- east of Devonia. between th e 
T1itle Cedar and th e Cedar Rivers. 

Th e surface soi l of t he Di ckinson fine sandy loam is a dark bro,rn to Yer~, 
da rk brown fin e sanel y loam, 15 to 18 in ches in depth. Th e subsoil is a brownish­
~-ellow or yellowish-brown fin e sand. 

In many places th e surface soil app1·oaches a loamy fine sand to fine sancl , 
eontaining considerable organi c matter . Some vari a tions from the ty pical so il 
are fo nm1 in the Yn riou s areas of th e t.\·pe. In Section 15, in Niles 'fownship . 
! here arc brn areas ,rherc th e surface soil is a light bro,n1 to grayish-br°'rn fine 
loam to sandy loam 8 to 12 inches in depth. The subsoil here is a yelloll'ish­
hro,rn sandy loam gradin g· into a stick:' sand and gravel. Included with t he 
type th ere are a few areas wher e the soil bas the t exture of a loam . In some 
places th e surface soil is a s ilt loam. Th ese areas were too small t o separate on 
the map. 

In topography th e Dickinson fine sandy loam Yari es from rolling to J,illock,r . 
Tt is found on knolls. low r ounderl bills and hi llsid es. nl ong· the larger s treams 
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and in knolls and knobs in other pa rt·s of the cou n t~-- 'l'he dra inage is good to 
excessiYe and crops ar e np t to suffer in p eriods of drouth . 

Practically all of the type is in cultirn tion or 11tilized fo r past ur e. On t he cul­
h,·ntcd ar eas general farm cr ops such ns corn , oa ts :ind hay , are grown. 111 
som e places tl'nck crops. wa tcl'melons, cantaloupes, potal·ocs ancl garden tr11c·k 
a ,·e prod ucecl. 

'l' he yi elds of erops on th e Di c: kinson fine sanely loam are some,rhat lower than 
1·1t osc sccnrccl on the t,q ws ll'hich occ nr adjacen t to it. Large increases in th e 
Yielcl of crops may be secured thru proper trea tmen t. 'l'he soil is low in or­
ganic matter and " ·ill r espond to applications of fa rm manure or th e tiun ­

ing under of leguminous green man ure crops. This will build up the supp]~­

of organic matter and nitrogen in th e soil and also p rotect the crop from in­
jury during periods of dr on th . 'J'h e ty pe is acid in r eaction and lime should be 
applied if legumes ar e to be gr own. Increases in the yields of oth er farm crnps 
will follo"- the application of: lime .to this type. 'l'he use of a phosphate fer ­
tili zer is Yery desirable on this soil for gener al farm crops. Acid phosphate 
will probably be the most desirable fo r use at the present t ime, owing to the low 
organic matter content of th e soil. T ests of acid phospha te and rock phosphate 
may be carried out by t ho e who ar e inter ested, to determine which mater ial 
will be the more profit able for use under their particular conditions. '\Vher e 
fruck crops ar e grown, t he application of a complete commer cial f ertilizer would 
certainly be very desirable on this soil. Large increases in the yields of various 
truck crops are secured wL en certain complete commer cial fertilizers are ap­
plied. 'l'he type is well suited to th e growing of melons, potatoes, and all kinds 
of garden truck, and with th e proper incorporation of organic matter and t he 
11.se of the right kind of corn plet c commercial f ertilizers, very profitable yields 
of th ese crops may be securerl. 

CLYDE SI L T Y CLAY LOA~l (85) 

'J'he Clyde silty clay loam is a minor soil type, covering 0.9 percent of the 
to tal ar ea. It occurs in a consid erable number of small ar eas scattered thruout 
th e uplands in various parts of the county. The most extensive area of the 
type is found in th e central part just west of Floyd Crosing. Another a rea 
,d1ich is considerable in size is fo und northwest of Powersville. l\Iany smal ler 
areas of the type ar c found in depressions or flat ar eas near th e heads of strca ms 
and broad flat stream channels \\'h er e drainage is poor or lacking. 

'l'he surface soil of the Clyde silty clay loam is a Yery dark brown to black 
silty clay loam 10 to 16 inches in depth. 'l'he subsoil is a g ray clay or s ilty cla y 
loam, mottled with dark gray and iron stains. In the mor e poorly drained areas 
t·he surfa ce soil in the upper two or three inches is apt to be mucky . 'l' he sub­
soil is gener ally mor e mottled. Large amounts of organi c mat ter are fo und in 
th e surface soil and in the u pper subsoil. 

In topography the Clyde silty clay loam is nearly leYel to fla t or depre secl. 
Th e drainage is poor, owing to this topographic positi on and to the heavy cha r ­
acter of the soil and subsoil. I n areas ,rhich ha rn no t been ditched or t iled. 
water stands on the surface of the land for some time after every rain. 

l\Iost of the type is in natiYc g rasses which are either cu t for hay or pastured . 
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The .'·iclcl s of ha.'· rnnge from onr to h.-o ri nd on r -half tons per acre. ·wh en \\·ell 
clrn inNl . gen eral fai-111 c·i-op-.; nm_,. hr gTo\\·n 0 11 til e soil. Satis facto ry .'·ir ids 11n· 
11s1 1all .'· secured. Sm a ll g-nii 11 s. ho" ·rn•r. are lik r l.1· to lorlµ·c had l_,. on tl1e ,;o il. 

'l' l1r ch ir f n rrd of liiC' CJ.n lr s ilt_,. cla _,· loam to makr it 1nore pro(l1H·li1·e is 
fo r t il e insta ll ation of li lc to c·n 1T_1· awa.' · t il e c•x(•<•ss ivc moist u rr. \Vl1 r n wrl l 
clra in ccl, eith r r b.'· t he ins l,.J lc11 io11 of h Jc oi- l hC' 11 sc o f' cl it r hes , gr neral farn 1 r· rnps 
1m1y he gTo\\·n Yr1·y s11t is fartor il_1·. Small 11111011nts of farm rnm11 11·e rnaY hr 11sc•cl 
" ·itil profi t on this :-;o il whr11 it is new]_,. drn inrd in orclrr fo stinrn lat~ t hP prn­
rl ur tion of ,wai lalil c plallt foocl. T1a rg-r amo 11n ts shonl cl not be adclecl and the• 
manure should not he ap pli ed precrcling th e gTo\\·in g· of a . mall gTain crop. as it 
is li kr l.' · to ca nsc the grain to loclg-e. 'l'hr t.'·pe is ;:ic icl in re;:iction and lim e shonlcl 
be appli ed if legum es ar e to hr gro,rn. Th e ,1pplication of a phos phat fei- ­
ti li zer would ce r tain l.'· br Ye ry desirable on th is so il. Expc i- iments have in ­
d icated t hat acid phosphate or i·ork phosphat e ma.'' g ive large crop incrcasrs . 
·w hcth rr acid pl1ospli atc or rock pl1 ospba te shonlcl be r mployccl cannot now lir 
cl rfi ni tel_,- st ated. TesJ-s of t il e hro 1,hosph:=it-rs nncl cr inclivicl nal farm cond i­
t ions a re r ecornmencl ccl . 

l)ICKJXSOX LO.\.:I[ ( Ji J) 

Tb e Dickinson loam is a minor soil t_q)e. conrin g 0.4 percent of the total al'ra . 
Jt is found in a number of small areas in Y:=irions parts, ch iefl~~ in the sou th 
rrntral to,.-nships and in th e northeastern part of th e county. Tberr is no lnl'g·r 
development of th e ty pe nor 11rc fil erc any large incliv.idual areas of the so il. T he 
most extcnsi.-e area s al'c fonnd in th e sonthwc.·tnn 11nrt in Scott Town;.;11 i p. 

'l' hc snrface soil of tl1 c Dickinson loam is a clark hrown to ver v da rk hrow ,, 
loam, 9 to 12 in cl1cs in flcpf-h. 'l'h c ,mrfacr so il va r ies from a coar~c sanch lonm. 
to a silt loam in many :=i i·eas. T l1e subsoil is a lig·h ter brown or 1·cllo11·ish'.1mnrn 
loa m, ex tending to a depth of J , J-o 20 in ches. Th e s ubsoi l h~lo"· tl rn 1 point 
is a :vellowish gravelly ·andy clay to gra.-ell>- sa nd.'' loam. In some placrs the 
lo11·er par t of the three foot section is a mas. of stick~· sand :=incl i-rraYel. Tn t he 
southwest ern part of 1-h r co unt_,. small :=irea. of tl1 c sil t lo:=i m ha.-c heen in c- lnd rcl 
" -ith th e ty pe owing to their small extent. 'J'h c .-urface so il in these arr;1s f'Oll ­
sists of a da rk brown to Yer>' dark bro,rn silt loam, containing consiclrrahlr fin <' 
sand. It is usual ly deeper 1Jrnn J-lic tni ical D ick inson loam. ranging from 1:2 
to 18 in ches in depth . 

I n topography the D ickinson loam is nndnlntinn- t o roll ing. Jt usua ll y oc(•u ,·s 
on low knolls in the Carring ton silt loam upland areas. 'J1he clraimwe of the• 
type is adequate to excessin. O\\·ing- to th e por-ou . natnre of the snbsoit 

Corn, oats and hay ar c the chi ef ~rops g t·o,rn on thi s .-oil. The Yields al'r 
some,d iat lower than tho e obtained on the adjoin ing C:=i nington soils ·and larµ:P 
increases in crop yields m:=iy he secnl'ecl tl1l'n proper so il treatments. The l.'' PP 
is lo\\· in organic matter and liberal amc:unts of farm manure sho uld be appli r cl. 
"\Vhen farm manure is not avai lable. legumin ous crops should be turned nncl er as 
gr een manu r es in order to bni lc1 up the content of ot· 0 ·anic mattrr in th P so il 
make it mor e productive, ancl in sure more satisfactor.' ' cro ps in seasons of cln'. 
weather . 'J'he type is acid in r cac1'ion and l ime shoul l1 he employed for tli c he~t 
growth of legume. . Incr eases in the yields of general fa rm crops wi ll also 
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follow the application of lime lo this type. 'l'he use of a phosphate fertilizer is 
str ongly recommended. Acid phos phate ,rill probably be more desirable for 
USC' at the present time owing 1o the 1011· cont.ent of organic matter in th e soil. 
J fO\rcnr. 1ests of rock phos ph ate and acid phospha te may be carried out by 
i11 cli1·icl1 1al fa1111ers on tl1i s !';o il t o clctcnnin e which will be the more sati sfac tor y 
for gC'neral use. Complct·c corn nw r cial fert ilizer s arc probably less desirable to 
rmplo.'- on t his type than ac id pl1osphatc as the latter will probably give quite 
11s la rge r rop inci·r:=ises at a l e. ser C'xpense. 

HOSJWJLT, E STLT LOX,\[ ( ~05 ) 

'J'h c RoseYille silt loam is a wrr minor oil t~-pc. covering only 0.1 percent of 
I he tot-111 at·rn. Only two areas of the t_\-pe are deYcloped. the largest containing 
approximate].'- 4-00 acres an d fournl just east of the vi llage of Roseville. Th e 
s mal ler is :=i mile north of l\hnblc Rock. 

'l' l1r s111 ·face soil of th e R-osc,·illc silt loam is a gm? to grayish-brown silt loam . 
G 1o 10 i11 cl1es in depth. 'J'h c 11ppcr snhsoil is a J)a le yellowish to :vellowisb-brown 
s il l.'· r ln.'- loam. extemling to a depth of 22 to 26 inch es. B elow that point th e 
s 11hsoi l is ;i gra y, heav.'·, pl astic, coarse sandy cla y mottled with rusty brown, 
nrnng·r and red. I n th e area a mile north of l\Iarhl e R ock, there is a var iation 
from the l.'·pical soil. l lC' l'e thC' surface soil is a brown to very dark bro,rn mcl-
1011· s iH lomn 12 to 14 inches in drpth. nnclerla id by a yellowish to grayish-brO\rn 
h raYy si lt loam. grading at 20 to 30 in ches into a brownish-r eel p lastic silty clay, 
sl ig-h1l_,· mottled ,rith ~-cllow and gray. 

Tn lopog-rapliy th e IloscY illr silt loa m Yarics from gently undulating to slop­
ing- . ' l1l 1e chaina ge of. th e type is generally adcq 11 atc,. 11 hcrc arc some parts of 
1'11r ar eas. liowcvc1\ wl1 crc ch-ai nagc is not as sa tisfac tory as it should be. 

Pn1C'tically all the type is in cnlfo·ation or pastmc. Corn is the chief crop 
gT011·n a1Hl next in importance ar C' oats and ha y . Tn s me ar eas 1r hrat . barle>· 
a1l(I ry C' arr gT01rn. ThC' .'· iclcl s of corn amount to 35 1·0 5!') bushels p er acrr. oa ts 
~ii 1o GO hnshels and 11:=i.'- one to two tons. 

Tn somr areas of thi s t.'·pc. clrainage is des irable and the installation of 1·ilc 
is t hr (i rst treatment necclccl for satisfactor~- crop y ields. Th e soil is low in 
organic matter and ap11li cations of farm manure ar c very desirable. J1iberal 
amo111 1ls of this material sho 11 l c1 he C'rnplo,red. L cg-uminon s crops turned und er 
as gT<'r 11 manm·cs w01 il cl be oE Yalu e on tb is so il. T he application of lime is 
11 c·C'~,n·_,- in orclrr to r cmrd.'· acicl ity i£ legumes ar e to he g rown. 'l'he applica ti on 
of n ph osphate fcrtilizC'1 ' 1rn11lcl he of considerable Ya lu c on thi s soil ancl trs ts of 
rnc·k pli osphatr anc1 aricl phos phate arc recommcnclccl . 

LOESS SOILS 

'l'l 1c• r<' is Olle locss so il t_\-pr in tl1r <'OLlllt.'·- tl1 c Clint on s ilt loam. It is minor 
i11 r•xtr nt. coYr rin g· 011!_1· 0.:1 JH·n· r n t of 1he tof-a l a rea. 

<'Ll ,\"TOi\" f-i l T,'l' LOA:\[ (8 0) 

' l'hr \'l in J-on si l t loa m oc-c111·s in onl _\· on e are,1. c1 long· the Crclar River in P loycl 
' l'<mn~hip. just north of J-h c t01rn. of li'loycl. 

'!' lie surface so il of tlil' Clinton s iH loa m is a gra y lo light grn)·isli-brown mel-
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lo" · silt loam. 10 to J-1 irn.:hcs in cl cpth. 'l'h e 11ppcr subsoi l is a dark g ra,r ish­
lJro"·JL hc,t1·~- s il1 loa m Io s i 11 .1· cl11_1· lomn. Th e lo1rc t· s ubsoil at 22 lo 26 inc be:; 
is a p a ir y ello11·isl1 Io g n1 ~·is li -.n' ll01r s il ty eln ,r Ion m mol1 led ,riU1 yellow and gray . 
Jn 1h r f"or estccl areas of" Il ic type th e llJJJ H' r i11 t· lt 01· l\rn of 1he soil i::; a da r k 
l11'lJ1rni s li -gra.r in co lor. 

I II lopog n1.pl1y th e Cli11 .t o11 s il t ]011111 1·,u·i cs 1'1·0111 °·c11ll )· rolliw,· t o rolli ,w or 
ro11 g l1. Lt ol·(·u1·s 011 I li e lops o C I li e hi gh Pr l,ill s. J)~·a in;tgc is ":11 cstabli sJied . 
'l' li t' so il is snlij ect to cro:;io n and (:Onsidcral>lc washiJJ g fr cqncntly occ urs . 

. \ 00111 70 i' l' l'C•ent oJ' t he ty pe i!, in (;t1 11irnti o11. The fo r ested area suppor! s a 
g- 1·0,rtli c·liiefl.1· of ma ple. ash and elm. So me 1rindbreaks of eYerg r cens all(J 
ma ples oc·l'.m' cm the type. 'J'h e cultiYatetl porti on of th e soil i:; used for th e pro­
d11 cti on of c:01'11 , oa ts mid l1ay . 'J'Ji e yields of t hese gc n<' 1·al farm cr ops a r e somc-
11·'1111. lcnre r titan tl1 osc SC(: Ul'ed. on Ilic Ca1Ting ton silt loam. 'l' he ty p e is pa r­
t i"11lal'l.1· in 11 c<'d oi' orga 11i <' ma t l<' r ,Hi ll liberal appli cations of farm ma,inrc 
s l1ould he 1m1 d<•. 'J'lt c t ur11iug 1111 dec 1: of leg 11111in o11s c rops il S green 11rn 11 11rcs 
11·<111 ld ii lso lie of .1nat cri11I nid in ln1 i lcli1Jg 11p t·lt e suppl)· of organi c matte r. '!'li e 
1tsc• of lt'g u111ino11s g re<' 11 ma11un·s 11·cnild a lso add 1o tl1 r J1itrog-c11 cont ent or t l1l~ 
sr>i l. wl,i t·li is rnd l1ig l1. '!'li e soil ll'ill r rs po11d 1o iippli <·ati ons of a pltos p l, onis 
f"t•1 ·t il izt•1·. ii rn l l l'sts o[ a c· id pli os pl11itr ,ll'(' re<·omm r 11d C'd. F a rme1·s , \'110 arc ill ­
l<•rp,, ft'cJ lllil,1' l'O lllpar c tl1 c l'C liili n' Yaluc n[ l'O<' k 1il1 os pl1ate and il (; i(l pliospltate. 
I I. 11·<ll il d seem. l101reYer . l1 1i1l at th e ]ll'esc'11l tim e. ac id p lios pli a tc will probaiJ l,1· 
he· 111ol't' desil'ahl c fo ,. use' Oll' ing- lo the loll' org ,111i <• ma tt er con tent of lli c ,;o il. 
'1'11 1• ty p<' i:; ,1<:id in r eac·ti o11 n11d appli<·ation s of lirn c sbo11 l(l he ma de i f' leg 111 1H•s 
111·t• lo li e g-ro,n1. 'J'li c 11 st' o f' lime ,rill , l101re1·er. Ii ring abo11 l i11 cr eas c•s i 11 t lt e 
y i<' lds 01· g<'11 r 1·al J'al'ln c· 1·ops /Is \\'(• II ns i n 111<' yie ld s of' lcg 1111w s. 

TERRACE SOILS 

'1'1,L·n · 11 1'<' nin e IPn,H·t' so il s in tl 1p t·o u11 ly , c·Ltss ifi 1·d in tlt c () '\:ci ll. \V1111 kt's liii . 
lfr t•1111· 1·. 1: u(: knc·I' a 11d .Mi ll,;d a le S<' l'i l's. 'l'og-l'l liel' lli l'_r t· o1·c' r 17.!J JH' l't•c• ,it o l' 1111 , 
lotnl ill'<' II or Ili c eo tml y . 

O 'S l~ll,I , LO .\~ I ( I IIS ) 

'!'li e ()· . 'cill loam is lit e lal'gest incli1·icl11i1I IC' l'l'il C'r so il. an([ Ilic' Jiftli n,osl i·x ­
lP11si1·<' ly deYelopcd soil 1y pe. It roYer s ~.l JH' 1'e:<• 11 t or tli e 1otal nr<•,1. 11 is 
1'01md on J·lw l1i g l1 tenacc1-, ,1lo11 g tl 1C' 111ajo 1· s(rr mn s of th e county. oc·t•i 11 Ting i11 
111111 t<'1·ous areas . ma n.1· o f whi c·li ai·e q 11 it r <'X1l'ns iY c i n s ize. L a rge d c1·e lopmc' ll ls 
01· Ili c• lypr 11t·c follllli a lollg· !11 <' ( 'cd<1r Ttir l' l' , parli c111n,.Jy in t l,c Yi<• i11 it1· ol' 
( ' l1i1rl c·s ( ' il.1· il ll(l Horth a lo11 µ; t li r l'i n ' r . l,,1,.g<' a ,·c·as or tlt c ty pr ar,· al so f'c; ,
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i1lo11g· 1lit • t,li ellrotk Ri1·c•1·. pa rli t 11l111"l _1· i11 Ili c Yi('IJ if,1· or Roc·kfon1 HIid ll(Jr111 
1·,.olll tl1;tJ C'dy 1111d in 111 m1 c1·0 11 s il re,1s so 11 th of I ii <' c·ity 1ilo11g ih c S hellroc·k Hi1·1.,._ 
.\I i1 11y ot her srn ,ill <' r a rc•as or 11i c ty pe• il l' C' l'ou11 cl alo11g Ili c st r ea ms, an d t l'iliut,
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,;lrt•<1m s ill Ya rio1 1s par1 s oi' Ili c co unty. · 

'l' lt c' surf'a <:r soil of lit e O '.\ '(,ill 1011111 is II clark hro \\' 11 , lio·ltt IC'x 1iired lo,1 111 . 70 
111 1:2 i11c-h rs in dqJ IJ, . Th e 11ppc1· su bsoil is a llrown 1·0 ycll01r ish -bro11·11 s11 iHli· 
loi1111 1o a dept It of 20 lo 24 in •li es . 'J'lt e lo11·cr s 11hso il is a bro1rnish-Yrllo\\' fiii<' 
to 11w cli11111 sancl c· ont·aining nlll c:11 g 1·a1·cl. ln clu(l rcl 1ritlt tl1 c 1y pc tl, e rP a rt• ii 

!,'J,0 YI) CO Ul'\ 'l'Y ~OI L, 

few small areas of the line sandy loam and silt loam or th e same seri es, whicL arc 
100 small to be sholl'n sepa rat ely on th e map. 

TJ1 c t y pr oce: nn; 011 t l1c t·e1Tal·es 10 to l,"i l' c~t a ho1·c 1 be normal lewl of t he 
ri 1·ers and larger C'l' ee ks ,111(] from S t·o 10 ft'rl aboYc tlt c smaller s t reams. 'l'bree 
mifrs so1ttlt of Rockford. lto11·c1·t' I' , it o<: t nr:; on th e tcnne:es which are on l.1· 2 to -I 
fee t abon tl1 e firs t bot t oms. 'J'lte t_1·pc is a boYe overflow and drainage is cx­
ccss iYe. 

, \I L of the O 'Xeill loam is i11 <·t1lti1·at io11 or pa,;l11re. ' l'he only tree g ro11·tlt 
(•ons ists of 11·incl breaks ,rhic lt han been planted north and wes t of the d11·dlings 
,111d of a fl'w willo11·s al ong old fc11 cr rom,. Corn is gr o11·n most cxtens iY cly on 
t he• type. ,-ome onts and ha)· also l) cing- prollucecl . \Vh ea t . barley, rye, mi Jlel 
11 nd soq.:·l111111 are g r o11·n to som e r xtl'n I. Potatoes arc produ ced on most farm s 
on thi s type. 

'1'111• yic·ld s oJ' ~:-eneral Ja rm c·1·ops on t l1 l' 0 './'( l'il l loam are som e11·l1at· hcloll' 
t l1os<' scc·11 rPcl 011 1 lie upJm1d soi ls. ( 'urn prol111 cc:; f'ro m 2i:i to -!O il11 ,;he]s J) l' r ,lt 'l"l' 
,tt td mil's l'rnm :IS to .. 1-:J huslil'ls JH'I' anc in l'aYornb lc seasons. fn dry seaso 11s, 
l1cm1·1·,• r . IIH· 1·ir lcl ,; an' Yt·ry low as 11t c• l' rops arc inj11 red by dro11!1t. 

' l' l1c• <l '.'\ t, ii'L lo;1m is 1rnr!i l:1il1rl'ly i11 11 t·c·d of org,rnic rnatt r r if i t is to he 111 ad P 

111on' produdi1·e. l , ibe r,il npp lic·ati o 11 s of farm nrnnul'e should he m ade to 1his 
typ<· i1 1HI till' t11n1i11g 111ulr r ol" lcg· 11111ino11s n ops as g rcc 11 manul'e,; \\'Ou ld he of 
nil 11 e. Till' build ing up of 1he supply of organic matter in thi s soi l wi ll put it 
i11 a het1 <' r (;Ondition to r l's ist Ill e unfa1·on1bl e effec ts of dr,r weather. The type is 
al'i d in rrii cl'ion ancl app lil'aii ons of lime sl1 011l<l l>c rnnclc for the best g rowt h 01· 
lc•g 111 11 c.· . Jn(; reases in th e y ield s of gen era l f'ann c rops wil l also follow th e ad ­
cl il ion of lime. 'l'J 1e appli ca ti on of II phosphate Jcdili zcr is very des irable 011 
t his soil arnl Jest s of rock pltospltatc ,111 d a ci<l phosphat e arc r ecommend ed. E x­
pcrirn <• nfs have indi ca ted th e Yaluc of appli catio 11 s ol: m anu l'e, lime and phos­
ph o1·11s . 'l'lt e n eed of pltosplion1s 011 ih c 1,vpe may be determin ed by tes ts, 

11 ,-,i 11 g- a,·icl phosphate 011 sm,lll a t·C'as. 'IVl 1e1t a n eed o l' phosphorus is shown, 
1l's is m,iv IH' C'ani cd oul <·0 111p11ri11g- r o<:k pl1 ospl1 al c and acid pltospliatc. I 11 
1 hi s m11:· fa rm er s may learn 1\· l1iti1 111al t'ri a l 11·ill be th e more prnfitabl e fo1· 
gen eral.use. Complete cornmc,,·~i al fer tilizer s ,rill probably be less des irable on 
th is type tlwn ar-icl pli ospliatc•. l lo11·e ycr, tests rna.1· li e ca rri ed ou t on small a reas 
UJntparin g th e i\rn m a le ri als. 1o clelcnni n e ,r lt etl1cr or not the complete fct'ti li zer 
w ill. lie cl cs irnblc for general 11sc. \Vl 1e11 pot ,tl oes or other tr uck cr ops arc grown , 
t lt t' appli cntio11 of eedain <·ompl<'il' c·o m111 t' re ial frrt ili zc ,·s may f1·e<J11 entl y be 

1·c' r.1· profit able. 

O · ., l•; I i,I , ~ 11 / 1' 1,0 .\ \I ( ~ll l i ) 

'1'111 · () '\:c•i ll s ill ]011111 is th !' st•c·mHI la rgest l r tTil l'l' typ <'. corning :2.!) pc rl·,·111 
ol' th (• tob1 I ,Hen . It oc·curs i11 1111111 c'ro1ts 11r<'11s along t he n1rio11s ri1·er s antl lri ­
l11!111r.1· s tre11m s i11 th e to 11nt.1·. lit e larg·e>s t (ir Yelop11tl' 11 t of th r 1~·pc bein g fou11 d 
,do 11 g l <'Jood Cr eek, f r o111 tl1 l' B11t-l er Coun 1.1· lin e nortl1 to tli r Yi c inity of R osr-
1·ill1 ·. 'J'l1c typC' is also ra1l1t· r ext r ns iw l.1· dcYcloped 1ll o11g- 11t c LiHl e ( 'ecl ,11 · 
Ri 1·1•r. Smaller a reas 0C(; ll l' a lo11 g 1 he Cecla 1· Ri 1·r 1· ,rncl 1 lt r S hel I rock R iver n nd 

111 n 11.1· of t he 1ri llllliil',1· s t ream s. 
'l' he s 11rf11c·e so il nf' tlt r () ' i'\ l' ilJ s ilt loarn i,.; a cl,1 r k i>rnwn s ilt loam. , to l :? 



56 SOIL SURVEY OF IOWA 

~nches in depth . 'l'~i e s_ubsoil is a li ghter bro"·n silt loam to a depth of 15 to 24 
m ches, at ':h~ch pomt 1t becomes a ycllowish-b1·mn1 sandy clay to sticky clayey 
~and, ,contammg_ mu ch c~arse sand ancl graYcl. Ddm,· tli c three foot section, the 
ubstratum consists of sticky sa nd and graYcl. 

There arc some variations from the typical soil in the variow-; areas. In some 
places along Flood Creek in the vicinit)· of RoscYi llc in Sections 9 15 •)·) 23 96 
35_ a:1d 36 of_ Ulster_ 'l'mn1ship ancl Bec1ion 1 of Union Township, ~J~c-,snrf;c~ 
s01l 1s nrnch li ghter ll1 color. 1\rn otl1 er areas wh ich are similady lio·ht in color 
are fou~d along the nortl1 s id e of: the Cedar River in Section 1 ~f Riverton 
TmYnsh1p. 

'l'he O'Neill silt loam occurs on the high ten-aces. w-rnally (i to l G feet above 
th e norm a~ str ea m ~enl. Th ~ topograph~- Yaries from lcYcl to wry gently sloping. 
?,1·ama~·e _ rs excessive and m clrr seasons crops a 1·e apt to suffer from droutli. 
] he s01 l 1s ,rell above oYerflow. 

About 85 p er cent of th e type is in cnltiYation . the rc::;t being uti lized for pas-
ture. Corn arn1 oats are th e c·hicf Cl'O[lS nTo,ni Soine n11·11et ,., 1 1 h 

· " . , n l c so r 0 • urn are 
J)roducccl. Th e yields of gener al farm crops on this type arc very ~rnch the 
same as t h~se secured on tl1 c O 'Ke il / lo;:i m. l\ [othoc1s of treatment for increasino· 
the ~r op_ y1elcl s rrr c sim il ar to tl1osc recomrncnclec1 for the O'Kcill loam. Liber;l 
~pph cat10rn; of fa rm manure s l~ onlcl be appli ed ancl the turning nnclcr of legum­
mous crops as green manures 1s Yery desi1·n,blc in order to increase the oro·anic 
matter conten t in this soil and pro,·iclc fo r the securing of bett er crops i; drv 
seasons. 1'1te t vpc is acid in readion and will res1)ond to tlic " 1· t· ·f . . · . · · «PJl tea 1011 o · 
hme, parti ~ularly if legumes are to he grown. 'L'J1 e use of a phosphate fertili zer 
1s Ycry des1rabl c and tests of acid pliospliatc a r c urged. Farmers who are in­
tcl'csted may compare the r elative Yalue o.f rock phosphate and acid ])hos l t I ·1 . . .p rnc 
)Y s1mp c tests crrrn ecl out nncler 1li ei r o'l·n conditi ons. Comr)letc co· . ·, 1 
f ·1 · · · mmc1 Clcl 
er b izcl's w.1ll probably be less des irahlc t·han •1c icl JJhosr)hate E t· · _ _ . , . . . x ensn·e ap-

pl1cations of complete brands sl1 on l<1 not lw made nnt il 1·ests rrrc can-iec1 out in 
comparison witl1 n,cicl phosph ate. 

WAUKESHA 8IL'l' LO.~i\[ (7,,) 

'l'he 'Naukeslrn silt loam is the t}1in1 largest tenace type, covering 2.1 per cent 
?,f th e total area._ It is fou nd m~inl,r Oll 11ic terraces along the Shellrock Rive r. 
], he most extensive areas occur rn the vicinity of Rockfoi·d and l\farblc Rocle 
Smaller scattered areas ar e fou nd a lo1w the Ce(hr all'l Lt"ttle c l n· . l 

" , , , L ecar \tYcrs anc. 
along manr of th e smaller st reams in the co nnty. 

1'he su~·face soil of the "\Vaukcsha s il t loam is a dark brown to very dark brown 
mellow _silt loam, 1_6 to 18 inches in clcJ)t!i . 'l'h c subsoi l is a ycllo\\·ish-broll'n 
heavy silt loam to silty clay loam. 

Some variation s from th e typical so il occur in t l1 c different arc"s I o t · 
• _ r , • • • . C Cl • • n )~ec )011 

31 m S~ott l om1sl11 p ~he sur face soil is a dark b1·own to black mellow s ilt loam. 
nnclerl~1cl at 18 '. o 20 m chcs hy a yell owish-brown silty clay loam, fa intly mot·­
tl~d ,nth g1·ay m t he lower depths. Areas similar to this occur nlono· the 
l\lttchell County line north of DcYonia. Kor th of Rockford in Section 3 of Rock­
ford Township , south of l\farhlc Rock in tl1c southeastern part of Section 21 in 
Union 1'ownship and in Section 33 of Riwrton 'l'ownsh1·1) tlier·e a 11 , , r e sma area~ 
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in which the surfa ce soil approaches a loam in texture. All of J- hese areas arc 
small and ar c inclnclcd witl1 the silt loam because of their limited ex tent . 

'l'hc "\Vaukcsha si lt loam is found on the t erraces above overflow. Along the 
smaller strrams it- is four to six feet ;:ibove the normal water Jovel , and along the 
Sl1ellrock, Ccclar and Littl e Cedar Rivers, from 12 to 20 feet above th e water 
lcnl. I n topography the type Yaries from level to n ry gently sloping . Drain­
age conditi ons arc en tire]~- satisfactory. 

Abont CJO per cent of tl1 c "\Vaukesba s il t loam is m cultivation or utili zed for 
pastur e. 'l'/Je tree gTo\\·th consists of a few " ·ill ows along old fence r ows and 
windbreaks " ·hi ch liave been set out aronnd t he farmsteads . The ch ief crops 
g-ro,Yn are corn, on ts ancl hay. Some \\·heat. r ye :rn d barley ar c also produ ced. 
Corn yields from 3:'i to 50 bushels per acre. orrt s from 30 to 35 bushels and ha,v 
from l to 2 tons per acre. Tl1 c 1ype \\·ill respond to applications of farm ma­
nure and libera l amounts of this material should be used. Th e turning under of 
leguminous crops as green manures ,rnu ld also be of value on this soil. It is acid 
in r eaction and the application of lim e is very desirable if the bes t g row th of 
legumes is to be secured. An increase in t he grn,Ytlt of general farm crops will 
also follow the addition of lime to tlii s soi l. 'l'h e n,pplication of a ph osphate 
f ertilizer is very desirable and tests of rock phos11hate and acid phosph ate on the 
soil are r ecommended. 

mrn~nm RTL'!' LOA 1[ (88) 

'l' he Bremer silt loam is the fonrth ln,r gest t er race type, covering 0.9 percent of' 
the total area. It is found on th e tcn·a ces along the Cedar , Shellrock and Little 
Cedar Rivers and along Flood, Beaver, and Beernis Cr eeks and J\ ckle,v Run. 
'l'hcrc nre numerous small areas of the type along these various sh·eams, none 
being very extensiYe. 1'hc largest c1eYelopment is along B eemis Creek in Scott 
Township. 

Th e surface soil o.f the Bremer silt loa m is a clark brown to very dark brown 
friable si lt loam to a depth of 16 to 18 inches. The soil contains considerable 
very fine sand. 'J'h e subsoil is a da rk grayisl1-brown to bln,ck silty clay mottled 
with rusty bro,Yn. 

Some variai"ions from the typi cal soil occur . In some places th e upper subsoil 
is a dark brown to grayish-brom1 hcav? silt loam to silty clay loam. grading 
into a black silty clay at 24 to 28 in ches. Along Beaver Cr eek, Beernis Creek and 
A ckley Rnn, the sur face soil is a very dark brown to black mellow silt loam, 16 

to 18 inches in depth. H ere, the upper 2 to 3 inches o.f the uncultivated areas of 
the type are somewhat mu cky. '!'he npper subsoil is a brown to slightly yellow­
ish-brown or grayish-brown heavy silt loam to 24 to 30 inches. 'l'h o lower sub­
soil is a ycll o·wish-brown to gray ish-brown silty clay loam, slightly mottled with 
~,ellow. I n depressions thruout such ar eas, the lower three or four inches of the 
soil section is a gritty, silty clay, mottled with yellow and ;vellowish -brown. 
Smaller areas similar in chara cter to these just described occur along l<'looc1 
Creek, in the western part of Section 7 of Plcasn,nt Grove Township. In Section 
19 of Cedar 'l'o,Ynship along tl1 c l\Iitchcll County line, the soil r esembles the 
Clyde silt loam. Small areas along th e Cedar River might have been separated 
out a. a loam, had tliey been of sufficient size. A few areas of the silty cln,y loam 
too small to show on the map arc n,lso in clu ded. 
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'J'J ,e B1·cmcr si lt loam l ies on the tcrn1 ccs from 2 to 6 feet above the first bol -

1o ms. Th e topogrnpl,:" js lcn•l t o p:entl.1· slop ing. Drainage is fair. In many 

t·ascs ti lin g· is Ye t•)· nccessa l' .1· if general farm c rops arc to be most snccessfo ll.v 

µ· 1:0\\'n. A bout 50 p er cen t of th e so il is in c>ultivation. Cor u ancl oafs are th e 

<·.11 ie f c rops f',' l'011 11. Corn >·jc]ds 3G to 70 lmsl1els per acre and oats 40 to 60 

h1 1s li rls. 0111s Jwye a 1cnclr11 c>.1· to lodg·e. Con sitlc nilJl c acr r:1gc of tl1c t>·p c is 
l!'f1 i11 1\' il cl grasses \\·hi Ii al'c c 11t for lia :'·· 

'l'li r fi l'st lrratmcnt n erclcc1 fo l' src·u r ing t li r most sa li sfactor.1· cL·0p ,1 ·icl(ls 011 

11i is soi l j,-; tl,c i11sta llafio 11 of ti le and a(l rq11a1c <ln1i 11 agc of 11J c type. Snial l 

.ip pli r,1t ion s of fiil' m ma 1rn1·c \\'0 11lcl 1,e oE Ya l 11c on ncwl.1· drained a l'cns [·o st i11111 -

l;1t t' t li l' p1'odn r 1ion of' aYa il nhlc plm1t foocl . I ml'g-r a,nounts s li oulcl not hl' ap­

pli ccl. l1 m\'e1·cl'. ,rncl t l1c ni;rnm·c slionlc1 not. lw ::irlcled pl'erecli ng- th e growing- of" 

s 111 c1 ll g-rn in crn p as i t 1-c]l(ls 1o rn 11 sr th e grain c> rop to loclg-c. 'l' l1e 1ypc is ac·irl in 

1·rarhon a n d the a ppl ieaiio 11 of lirn r ,1·ill lw of Ya l t1c where letrnmes arc lo !Jr, 
grom1. ' l'he t1 ,se of a pl1 osp l1atc fe r1-ili zc l' ,rn 11l cl b e Yal11ablc on thi s t y pe and 

1-csis of' a <'i<l p l1ospl1 a1c a nd rock p l1os pli;11"c a rc r ccomrn en clccl . 

O'J\ f~ rT,JJ RAN DY T, OJ\l\ 1 ( l ~G ) 

' l' hr () 'N r ill s;-rncl>· loillll is a minor so il t.1·pc. co1·c l'i 11g only 0.8 percen t of 1·1! (; 

total i-ll'P,t. Tt is fonnrl i11 ii rn1mhrl' of small ill'ril s iilong 1hr Ce,lar a n <I S ii r ll ­

J'Oek RiYrrs. 'l' li o larp:rs1 dcYrlopments of 111 0 1_1·pc nrc alon g t li c lati<' I' ri q,,· 

.so11tl1 of Hockf'onl ilJlCl ril ong 11,c (;(,cJn 1· Rin' r in th e Yicinit~, of Charles Ci1_1·. 

'l' l,e s nrfaee soil of ihc O'Nr ill sm1cl>· loilm is" dark hl'own sancl>' loam 12 lo l + 

i11 c l1 rs in clrp111. ' l'hc s 11hsoil is :1 >·cllml'isl1 -hro11·11 to hrownish -,vcl l o1\" s:rn (l 1n 

eoarse sa n cl. C'om, itl e l' ;:i hl r g n1 n l is fou11(l iJt 1'11 0 lo,l'CJ' p,1 l' t of the three fool 
s<1ct.ion. 

The iy pe is foull(l on 11,r tc•n aees 10 tn 1S Fcr1· ahoYc 1- 1,r ,,ormal Ic·vr l of t·l, r 

st remn in most of t he a l' C' il S. Tn one a rra two ;rn(l one-1,illi' miles soul ii of Rock­

fo r d. thr t>·pc is on tli c terrace S f ret ahnve 1-h e strcilrn lcvrl. In topog-raph,v th e 

soi l is lcYrl. 1hr cl r ainag-e is cxcess iw and rl'Op,; sufrrl' f'rom clroug-1,t i11 dl'y 
srasorn;. 

Practicall y a ll of the so iJ is in r ulti Yation. flrnernl farm crnps are grown a nd 

in somr ilreas such truck cr ops as \l'atcrrnelom,. rantalo11pes and potatoes arr 

procl 11 rNI. Yi.elrl s on t·hi s soil t_q1e ,11·0 Yr ry mn cl1 tl1 c sam e as tl1osc 011 tl, c 

O 'Neill 8ilt. loam, bein g sli g llf·ly lowrr in un favon1blc season s . 'I' li c so il w il l 

rrs pom l l o appli cat ions o.f: farm manu,·c and liber al amounts of t hi s ma-

1r l'i al sl, onld be ap pl iecl. '.l'h e t11rning nncle r oE lrgnmiuons cr ops as g r een 

11rn 11u 1·rs wonk! h e Yery (lrs irn hl e in ol'Cl vr 1-o huilcl up th e rontent of Ol'p:an ic 

matter in tl1 e soil. B>' the use of fa1·m mamne and l rg uminons gTeen manures. 

1 here \\"ill be less clanger of injur.v to c rops in cl r .1' scilso ns. Th e type is a c id and 

s hou lcl h e l imed for J-l1c f!'l'OW 1h of legumes. 'J'h c ap1dication of a pl10spl1n1c 

fc l'tilizrr is Yery cl esin1bl c on tl1is soi l ,l'h r n gene1·il l. f.inn Cl'oj1s arc lo lJ e g rown. 

A cid phosplrnte is rccommencl ecl fo r 11 se in prcfercnc>c to rock phosphate hecanse 

of 1-li e ]my s11pply of organ ic matter . Fm·m r r s are 11rgccl to test J-hc valn e of a cicl 

ph os ph ate on tl,is soi l. ,Vh cr c trnck crops arc grown t·l1c application of a com­

plc1e commer cia l fcl't il izer " ·on lcl unrlonhtecl l:v h e of value ancl tl1 c nsc of a 
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t·o mp lc1c fc l'lilizcr. pa1'1i <·11larl .1· 1m1de 11p for 111 0 cr op 1o he g ,·ml"n, ,s r ccont­

menclccl. 

HLJ(' f, '.\ J•; f{ f,O.\:\[ (: !~ ) 

'J' lw l fo ckncl' lonrn is a min or tcnace type. c·OYC' l' inµ; 0.7 p er cent of: t l ,c 1o1a l 

a 1·r:1. T1 occ· 11rs in il 1111mhrr of s mall ;i r cas ill011g· t he IJittl c Ccclar ancl S li cllrock 

RiYe 1·s . 'l' l,c lm·g·csf <lcwloprnrnt of 1J1 e t:·pr is ,ilon g 1h c Cedar Hi vcr , 11 01'1 Ii or· 

lfo ckf'ord arnl nlong 11 ,r Slicll l'oek Hi1·rr, n01·! l1 of Cliil rl cs C i1 y ancl so u11i nl' 
l{ockrnl'cl. 

' l'IJp s1 1rfa(•p so il of 11, e H 11 clrn c r 1mm, is a dnl'k hr0\\'11 lo hlac-k friabl <' lm11 11 

:.!O tn :2'.Z inr ltes in clepi h. Th e s 11hsoi l is a sl ig·htl.v li g-hicr brown l,r ny>· silt lnnrn . 

containing co11sidcrahl c m11oun1s of fi n e silrnl. 'J'li e so il Yarics from 1-hr 1.1·picill 

in S <• dion :rn of Rockforcl 'J'o,rnship. Here thr sn r face soil is a dark ln·mn1 loam 

ex1cml i11 g io il cl epth of 30 1o :l-1- inehes. at t lrnt point rrsting npon tl1r lime.~ 1o ,w 

IH'<ll'Or k . Small frngmcnt s of tl1 c limrstone occ>111· imhrcl(l ccl in the soi l aml s1th­

so il. Tnclnclecl witl, tl,c type. thc,·r 11rc snrnll il r Pil S of 11, c s ilt loam iexhHc '11·1,i ch 

wrr r too smilll to show on th e map. 

'!'h e l,qw occurs on 1-hr terraces 4 1o G feel' :ihoYe 1hr normal lrvC"l or t·h e 

s1 1•e;-1m. In 1opogTilph? ii is l rYel . ;-mcl cli-ainag-c in nonm1l season s is acl cqm11r. 

Pra c1 icil 1l:'· illl of th e B11 c>knc r loam is 1tiilize(l fo ,· corn or p:-istnrr. C'o J'II 

_1 · iclds fl'Om '.1:J to !'JO lrn sh r ls prr :ic ,·e . (l ra sses gTm1· well aml goo<l pasttt ,·e is 

aYai lahlr on 1lic t>· p c. ' l' l, c soil '\\·ill r es pond 1o farm manure ancl l ihrral amorm1 s 

of tl,i~ matrrial sl1011lcl he ilppliccl. Tlic tnrning- 11n(l c r of l e1r11111i11nus Cl'OJ1S :-i s 

µTP(' II 11 rnnrn ·rs wou lcl h e Yc1·>· ,l r s ira ble in rniln.v cases. 'J'hc 1',l'pr is acitl in 1·c­

~1c: ii o 11 a n <l a<lcli ti on s of lim e fll'C' 1·cco111111e n(le<l . esp cciil ll :'' if l rgnrnrs are to h <' 

µ· 1·m1·11. Tl1c nsc of a pl1m;p h a1e fc1·iilizrr is <'lrsi1· nhlc on thi s soi ! all(] tests of 

ill' id 11l1osplrn1<' il ll(l l'OCk plws phatc il l'C rrcommcn(lerl. 

' l' li r Huck ncr fine sa ncl:· loam i,; a minor so il 1>rpe. roycring 0111.1· 0.2 pc re e11t of' 

111(' 1otal ilrra. His fonncl on the tel'l'arrs il long· th e Ccclar Ri Yer 11·li cr e it occn l's 

i11 srn:i l l ilt·r;is in the hcml s of ilw ri Ycr. smttli of l"i'loycl nn cl in 1hr v irinit,v of' 

('l1arlrs C i1y . 

' l' li r s r,rfar r· soi l of ih0 T111 C' lrnrr fine sarnl.1· loam is a (brk hrn\\'11 10 ve r.1· cbrk 

i)J'( nrn m ellow fine sanely lo;im, extell(linµ; to a cl e p1·11 of- 1lrrrc frrt o l' more. 

' l'l1 <•1·c is Yr r,; littl e cl,ang·r in ihe so il maierial cYcn in 1l1c• lowe r part of tlw so il 

srci' ion. Th r l'e. h o\\·cwr. it. is il p1" to he slig-1 ,tlr l1 eilY irr in tcxt11l'r. Tnclml ed 

'll·i1h 11, r l>'lW 1hrrr arr srnilll ,1 1· rils of fine sancl ,l'hi<'li ,1·e r e too s 111 a ll lo show 

~<'p,1.n11 cl,v 011 11,e m,1p . Tn 1opog-ril pl, y tlie t,·pe is lc1·rl lo vcr:· gen11.,· 1111 (lu ­

la1 i11 g·. Drai1rngr is i:rnocl lo exc0ss ivc. 

' l'hr soil is 11sed al1110s1 ('X <·l1 1s ivcl.1· fm· il 1l' prnd11etio11 oC co nt. Y ielcls il J'1' 

,1hn11L tl ,r snrnr as those on 1he H11clrncl' loam. being sl igMl .1· Jowe l' in 11 nfavonthl c 

season s. A f ew areas whic h fll'C 1101· cnl1 iYflt ed m·e ntili zrrl fo r pastnrr, arnl excel ­

l ent s1rmcls of pasture gr,1ssrs m·r maintainer] . 

. '!' hi s 1-ypc will re,q1011cl to appliC'at·ion s of fa r m mil11111 ·e. 1·l1 c hnning unde r of 

lcg11mi11ons crops as green rnmrn r rs . a n d large incrrM,es in the y iel cls of general 

far m crops mil). lJc secured thrn il1c 11 se of tlirsc mai crials. Tt is slightly acid in 
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reaction and lim e should be applied if l egumes are to be grown . The application 
of a phosphate fertilizer is -very d esirabl e and t ests of acid phosphate and rock 
phosphate arc recommended. 

MJLLSDALE LOAl\f (188 ) 

The Millsclale loam is a wry minor t ype in the county, covering only 0.1 p er­
cent of the total area. It is found only on tl ie t erraces along the Shellrock Ri.ver 
and along some of the tributary streams. It occurs in a number of sm all ar eas . 

'I'he surfa ce soil of the l\Iillsclale loam is a clark brown fine t extured loam, 8 to 
12 inches in d epth. 'l'h e subsoil is a brown to slightly yellowish -brown loam to 
fine sand~, loam, extending to a d epth of 18 t o 24 inches. H erc the soil r ests 
upon limesfone rock. In some cases the limes tone is found n earer to the surface 
and the dark colored soil extends down to th e lime rock. South of the Sh ellrock 
River in Sections 35 and 36 of Rockford Township , the surfa ce soil is almost a 
fine sandy loam in icxtnre. Here the limeston e occurs within 8 to 15 inches of 
the surface. 

'I'h e soil occurs on the t erraces 4 to 6 fee t above the normal level of the river in 
most areas . Occasional ly it is somewhat high er , being 5 to 8 feet above the level 
of th e low terraces. In topog-ra1)b y the soil is level. Drainage is a pt to be 
excessive and crops arc apt to suffer in p eriods of drought. 

Most of the type is not cultiva ted except wher e it occurs in spots in fields of 
some other soil t y p e. Most of it is u sed for pasture land and gr asses do ver y 
well. ·wh en cultivated thi s soil will r espond to applicat ions of farm manure and 
the aclc1i1ion of a p hosphate f ertilizer. 

BUCKNER FINE SAND ( 46 ) 

The Buckner fine sand is a minor type in t he county, covering only 0.1 p er ­
cent of the total area . It is found only on th e t erraces of the Cedar River. 
There are a number of small a r eas of the ty p e occurring chi efly south of Charles 
City. 

'l'he surface soil of the Buckner fine sancl is a d ark brown to very d ark brown 
fine sand to loamy fin e sand, 16 to 20 inches in d epth. The subsoil is a lighter 
brown to ~·cllowish-brown fine sand. 

The type occurs on th e t erraces occupying low narrow ridges , 
width from 20 to 100 fee t . These riclges are slightly l1igher than 

Buckner loam. The drainage of t he ty pe is excess iyc and crop 
drought. 

ranging in 
the adjacent 

suffer from 

Practically none of th e soil is under cultivation at presen t . \Vh en cultivated 
it should r eceive liberal applications of farm manure or leguminous green ma­
nure crops should be turned 1111clcr . It is acid in r eaction and lime should be 
applied for the best growth of leg umes. 'l'he u se of a phospha t e fertilizer would 
undoubteclly be of valu e on this t~·pe nnd t ests of acid phosphate would be very 
desirable. 

SW AMP AND BOTTOM LAND SOILS 

There are three swamp and bottomland soils in the county, classified in the 
Wabash and Lamoure series, an d these with t l1e areas of meadow , p eat and muck 

f: 
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mak e a tot·al of fh·c soi l :1 1· r ns. ' l' og<' t li rr t l1r\' c-m·c r ±.1 p ercent of the total a rea 

of th e county . 

W\ l\ .\S ![ ~JI / J' r.0 .\'11 ( '.'( i) 

Tl1 e \ Vaha s ll s ilt lonm is 11l e lii l'p:esi l1otto111lancl soil. covering 2.G p ercent of the 
1o1al ,u rc1 . 11 is <leYelopt' (l 011 11l r lio1 1rnnl,1nd s ulon g al l th e 1·ivcrs nncl t rilrntar:· 

streams. 
I t or curs on til e hot1omlmHls ,ll ong ,ill of' 1 ll r 1·i,·e l's nll(l most oE the smaller 

str('am s of t li c coun 1y . T lwl'e a1· c' 11 0 la rge 11 1·t'1l.~ nf' t il e 1: · pe. as it is fo nml mostl:· 

i.11 m11Tm1· s! 1:j ps alon g· t l1 c Y,uiow, s11·ra ms. 
' l'l1 r ~rn1·L1 ec soil of ! !It' '\Valrns l1 s ilt loa m is a d11rk hl'o\1·11 to blnek s il t loam, 

10 1o l:i i11vh ('S in d l' ptli . 'l'l 1e s 1il>so il is a g rn r is ll -b1·ow11 to bla ck s ilty clay loam 
to s il1 y c·la_,·. mot1led w it l1 clm·k ;u:1.,· i11 t lw lo,r er pad oE th e three-foot section. 
Tli er P are so111 e ya rj ,itiou s i1 1 il lC' soil. arnl in SOllH' plaees t he icx ti1 r e of the s11r­
facc ,:;oil is somewlmt y aria !Jle. I 11 oi li er 11rc11s t l1 e col or is sonw,drnt different 
frmn th e t:·pi l'.al. 'l' l1e type is s11hjcct 1o overflo w aml dra inage is poor. 

Pradicall r a ll of tl1e soil is 11 t iiizcd fo1· p nstt1re 1rnrposes. Onl.v a Yery small 
J) Or tion is 11;1cler e11HiYai io11 . 'L'h l' fir st il'eatmr n t 11 cccl e(l if th e soil is to be culti­
n 11rrl is pro1cctim 1 fro m onl'f lcrn·. S1rn igh! c11ing th e st r eams arnl checlging th e 
ch annels ,rnnlcl help nrn1e1·i,ill )·. 'l' hc inslalla1i on of t ile wo llld be Ye r.r d es irable. 
When p ro1rc1'ecl from o,·ed1n 11· ,mil th o l'OI:· drninr'cL sati sfactory y jrlcl s of general 
Lt1·m c1·ops may be seu1rccl. Th e appl ic·,1 t ion of smnll a.mounts of manure would 
he w r.,· Yal11al1l c 0 11 1l1i s 1,,·pe whc11 111e so jl is n ewl y clra in cd . Jt is ac id in re­
act ion arnl tl w ap11lica1i nn of li11w ,rn11ld lJt' o f Yalu e "hen legrnncs are to be 
g rown. Th e 11 sc of a phos ph ate tc l' t ili;~cr , rn 11ld ti n cloub tedly proyc profitable 

and i'cs ts oJ' m· id plrns plrnte ,111( [ 1·oc·k pll os pl1 ,11 e a l'e 1·ecommcnd ecl. 

'l'li c ·w ahash loam is t l1 e scc-oml larg\'s t hottornlan cl soil , covering 1.0 percent of 
th e fotal area. H. is clcHloped in t he hotlo rnl a nd s al011 g nll of t he riYer s and 
trilrntary streams. In pnwli c·nll.1· clll c,1ses it is fo llll(l in n an ow strips along th e 
s ti·cams, excep t in Sections J7 arnl 18 of P leasan t Gr oYc 'l'ownship. wher e con­
s icl er able a r eas of tl1 e t)' !)e Ji a,·e hcen (lc,·elopcd ,1lon g l<'Ioocl Cr eek . 

'l'l1c sur face soil of ilic \ValJasl1 lm1111 is ,1 YC' l'>' dal'k hrown to black m ellow 
loam , J;j to 18 incl1 es in ckptl1. Til e :-;nhso il is a (lark grn>·isl1 -brown to black 
friable sjlty rlay loa m . 'i' li('J·c ,11·c m,rn :· Y,1ri ,1tiom from the ty picc1 l soil. In 
some nr c~1s., the ·s urJ'. ac-c soi l nrn ges from a g r11yis h fln c sm1cl y loam to a black 
sanely loam , mo1·1lr d ,,·it h d;1rk g l'n_, - i n 11lr ,;nbso il, wl 1il c 1'h e surface so il -varies 

from. n fine t ex1 11 r ecl lonm t lm1 a fii1 C' sn nrl:· ]011111 1o a sanely loa m. 'l' hc typ e oc­
c: nrs on 1l1 e hot1oms, s li g· h11 .,· al> oYl' 1 lie nm:rn11 l \1·a ter leYrl of the streams and it 

is subj(' r- 1. t o OYerflow. 
V erY few a t·r•;1,; of t hr \V;il rnsh ]crnm a rc rultirn!c(l , 1h c larger portion being 

utili ze.cl for pasture p ur poses . On tl1 c cultiYated areas corn is grown chiefly. 
Yi elds n rn g·c· from :1 :i to 70 lms li rls p c' r acre in fayo1·n hle seasons. 'J'he wild 
grn ssrs g r own on some of the areas : ·ielcl from one t o two and a half tons of hay 

p er acr e. 
'l'h e ch ief n eed of 1his soil if: i t js to he rnl1i Ya1ecl is acl equatc drainage and 
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protect ion from OYcrftow. The straightening ant1 dredging of th e str ea ms and 
1 hr insh1 llati on of h lc arc Ycrr ncccssm-.'· to bring about the proper moi sture 
c-onc1iti ons in th e so il. The appli<'ntion of a smnll. nmount of farm manure ,Youlcl 
hr of Yn 1nr ,rh cn tl1c t.'·r e is nc,d.'· dn1inc<l . Liberal amounts shonlc1 not be 
nppl ircl. l10,1·cyrr. precedin g th e growing of n snrnll /.train crop as it ma y ranse 
I IJ r c-rnp to loclµ- c. Th e appli ca J-i on of lirn r \\·ill improve condition s fo r thr 
.'.:!Tow th of leg·nmcs as the tnw is acid. The npplication of a phosphate f ertilizrr 
1rn1 Jlcl 1111clo11ht r cll.1· be of Ya ln r ancl t rsts of rock phosphate ancl aeid phosph:cit r 
a re' r reorn m rn rl eel . 

)rn ADOW (:20 ) 

Tli r rr is a srnn ll area of meadow in 1-he ro nntr . coyr ring 0.3 per cenf of t l1r 
1·ola l m·r,1. Tt is fonncl onl.'· on thr ho1toms of l·hc Trittlc Ceclm· anc1 C;cda r R iYers 
in sma 11 areas. 

Mra<1ow eon sists of first hottom soil s tha1· ar e so variable in color anr1 trxl·urr 
Ornt thr scparntion in1o t?prs is impossihlr. '11 hc snrfo ce t exture rang-rs from 
sancl to cL1.'· lm1m ancl thrre arc man.'· hummork.'· arras. Tt is found t,rn to four 
fret a.how tl1 e normnl lcwl of th e strenms arnl is frequently under water ancl 
snh.i rd to constant chang:e in charact crishcs. fost of the meadow is forcstr<l 
,vith a few scattered elms . Th er e nrc some ash. hi ckory and maples. Grass 
g-rows ra1·hrr poorl-'' · The entire area in rn eacl ow is utili zed for pm;tnre p11rposPs. 

PEAT AND :MUCK ( 21 ) 

Th er e is a small acr eage of peat and muck. totaling O.J per cent of th e area. 
Th ere are a nnmbrr of areas in Yarious parts of the count-'' · most of them quite 
small in ex tent. The larger areas are fonnd in th e north ern 11art in Sections 21. 
and 26 of Floyd Township. 

P eat consists of a brown to very dark brown or black finely fibrous mass of 
pa.rtly decomposed plant remains. containing some miner al matter. It extends 
to a depth of 6 to 20 inch es wher e it r ests upon a. bed of black. grayish-black or 
gray material. ranging in texture from a, fine sand to a silty cla-''· In some of thr 
areas decomposition of tl1 e plant r emains has progressed so far that the strncture 
of th e plants has disappear ed . H ere the color is darker. 'l'h e soil in such ar eas 
is ca llcc1 mnck. In most places the peat and mn ck ar e so closely associatrd that 
t.lrny could not be separated. 

'11 hcse areas are level to fl at in topograph.'' and drainage is 11oor. Most of thr 
a.reas have not been reclaimed and are utilized onl.'' for pasture. The treatment 
necclrcl fo r th eir reclamation inclmles fast of all thoro clra.innge. , Vhcn this is 
accomplished , deep fall plowing is Yahrnhle in orcler to ha sten th e decomposition 
of the plant remains and bring th e material into better condition for th e growtl1 
of general farm crops. It is preferable to sercl the areas to timothy and A.l8 ikr 
rloYrr and utilize th em for p asture for some ~·cars . tlrns ,1llowing timr fo1· forth rr 
decompositi on of the plant rrmairn, . Th e p:r owing of corn and small g-r ains is 
unsatisfactory on newly r eclaimed ar cns of peat. The growth of onions. pota­
toes , tomatoes and other truck crops may prove very satisfactory . If such crops 
are grown it may frequently be des irable to apply certain commercial ferti lizers. 
Very rxcellent r esults are frequently secured from the application of acid phos­
phate and muriate of potash to these areas. 
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LAJ\IOU lfE f-:IL1' Y CLAY LO/\'. [ ( 111 ) 

'l'hc Larnoure silty clay loam is n Yen· minor so il type, coYering only 0.1 per ­
cent of the tota l ar ea. It is found onl.'· on tl•e bottoms along B eaver Cr eek, a 
rnth cr consicl erable nr ea being mnppccl along thi s cr eel-: in Rockford Township. 

Th e surface soil of the Lamoure silt.'· clay loa m is a Yery dark brown fo black 
sil ly clay loam to heaYy silt loam extend ing to 11 depth of J~ to 16 inchr .· . 'l'Ji c 
sub,;oil is a clm·k gra.'· to n ry dark g-ra.'·ish-bro,rn silty clay to clay mottled with 
rusty bro,1·n. Both soil nnd s1 1bso il arc liigltl.1· c·alcareous. lime occun-ing in 
cons icl er able amounts thruout the soi l section. Tn one or lwo ar eas th e surfa ce 
soil ,·c1·.'' closely r esembles a mnck. 

'J'h c ty pe occurs on 1·he boHomlan<ls one lo three feet below the level of th e 
adjn crnt terrace soils ancl from hro to four feet ahovc the streams. Drainage is 
poor. 

J\ small po1-tion of the area of th e 1-:,-pe is in cnltivation , the r emainder being 
utilized fo r past ure or for the procl uction of wi lcl hay. Corn is grown on th e 
cnltiYatcd areas. For the best .'·ields of farm crops on this type, the first treat­
ment needed is thoro drainage . \Vh cn this is accompli shed, very satisfactory 
yickls may be sec m·ccl. 'l'he applica tion of a phosphate ferti lizer would probably 
be desirabl r and tests of acid ph ospha te ancl rock phosphate are recommended . 



APPENDIX 

THE SOIL SURVEY OF IOWA 
What soils need t o make them highly productive anu to keep them so, and how their needs 

may be supplied, are problem s "·hich arc met const: rntly on the farm today. 
T o enable every farmer to solrn these problems for his local conditions, a complete survey 

and study of the so ils of the state has been unclcrt:iken, the results of which will be published 
in a series of county r eport s. T his \\" Ork i ncludes a detailed survey of the soils of each county, 
fo llowing which all the soil types, strc:uns, roads, railroads, etc., are accurately located on a 
soil map. This portion of the work is bei11g carried on in cooperation with the Bureau of 
Soils of t he United States Departm ent of Agricnllurc. 

Samples of soils a rc taken and cx:uninc,1 mechanically and chemically to determine thei r 
character and composition :i ncl to learn their 11ecrls. Pot experi ments with these samples are 
conducted in th e green.house to ascertain t he val ue of the use of manure, fertilize rs, lime a nd 
other m:iteria ls on th e ,nrious soils. These put tests arc followed in mtrny cases by field 
experiments to check the results securcll in the greenhouse. 'rhe meagerness of the funds 
available for such " ·ork has lim ited the extent of these fiel<l studies and tests have not been 
possible in each county sun·cycd. Fair ly ro1nplcte results h:wc been secured, hm,·cver, on the 
m:iin types in the large soil are:i s. 

Following the survey, systems of soil managrn,rnt which should be adopted in the various 
counties and on the different soil s arc \\"orkcd ont, ol ,l methods of treatment arc emphasized 
as necessary or their discontinu:inre achiscd, and new methods of proven value arc suggested. 
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PLANT FOOD I N SOILS 

Fifteen different chcmicul elements arc essential for pl:int foo d, but many of these occur 
so extensively in soils and are used in such small quanl,i.ties that there is practically no danger 
of their ever running out. Such, for example, is tho case with iron and aluminum, pll.'l t 
experience showing that the amount of these elements in tho soil remains practically constant. 

Further more, th ere can nc,·er be a shortage in the clements which come primarily fr om the 
air, such as c:i rbon and oxygen, for the supply of those in th e atmosphere is practically in­
oxhaustiblo. The snme is trno of nitrogen, which is now know11 to be taken directly from the 
atmosphere by well -inocul:itod legumes and by certai.J1 microscopic organisms. H ence, altho 
many crops are unable to secure nitrogen from the air and are forced to draw on the soil 
supply, it is possible by the proper and frequen t growing of well -inoculated legumes and their 
uso as green m:wurcs, to store up sufficient of t his clement to supply all the needs of succeed ­
ing non-legumes. 

THE '' SOIL DERIVED'' E LEMENTS 

Phosphorus, potassium, calcium and surfur, known as '' soil derived'' elements, may fre ­
quently be lacking in soils, ancl then a fertilizing method canying t he necessary element must 
be used. Phosphorus is the clement most likely to be deficient in al l soils . This is especially 
true of Imm soils . Potassium frequently is lacking in peats :ind swampy soils, but normal 
soils iu Iowa :ind elsewhere arc usually ,Yell su pplied with this element . Calcium may be low 
in soils which have borne a heavy growth of a legu me, especially alfalfa; but a shortage of 
this element is very unlikely. It seems possible from recent tests that sulfur may bo lacking 
iu many soils, for appl ications of surfur fertilizers ha.-c proved of value in some cas es. How ­
ever, little is known as yet regarding the relation of this element to soil f ertility. If later 
studies show its importance for plant growth and its deficiency in soils, surfur f ertili ze rs may 
come to be consiclerccl of much Yalue. 

AV AIL ABLE AND UN AVAILABLE PLANT FOOD 

Frequently a soil analysis sho,rs the presence of such abundance of t he essential plant foods 
that the conclusion might be drawn that crops shoulcl be properly supplied for an indefinite 
period. However, applications of a fertilizer containi11g one of the elements present in such 
large quantities in the soil may bri.J1g about an appreciable and even profitable incr ease in 
crops. 

'l'he explan:ition of this peculiar state of affairs lies in the fac t tha t all t he plant fo orl 
shown by analysis to be present iu soi ls is not in a usable form; it is said to b e unavailable. 
Plants cannot take up food unl ess it is iu solution; hence available plant food is that which 
is in solution. Analyses show not only this solution or available portion, but also the very 
much larger insoluble or unavail:ible part. The total amount of plant fo od in the soil may, 
therefore, be abundant for numerous crops, but if it is not made available rapidly enough, 
pla nts will suffer for proper food. 

Bacteria and molds are the agents whi ch bring about the change of insoluble, unavailable 
material into available form. If conditions in the soil are satisf actory for their vigor ous 
gr owth and sufficient total pl::iut food is present, these organisms will bri ng about the pro ­
duction of enough soluble material to support good cr op growth. 

REMOVAL OF PLANT FOOD BY CROPS 

The decrease of plant f ood in the soil is the direct r esult of removal by crops, altho there 
is often some loss by leaching also. A study of the amounts of nitrogen, phosphorus, and 
potassium removed by some of the common farm cr ops will show how rapidly these elements 
are used up under average farming conditions. 

The amounts of these elements in various farm crops are given in table I. The amount of 
calcium and surfur in the crops is not included, as it is only recently that the removal of t hese 
clements has been considered important enough to " ·arrant analyses. 

The figures in the table show also the value of the three elements contained in the different 
crops, calculated from the market value of fertilizers containing t?em._ T hus the value of 
nitrogen is figured at 16 cents per pound, the cost of t h~ element m mtrate of s?da; p~os ­
phorus at 12 cent s, the cost in acid phosphate, and potassmm a t 6 cents, the cost m munate 
of potash. 

It is evident from the table that the continuous growth of any common farm crop without 
returning these three important elements will lead finally to a shortage of plant food in the 
soil. The nitrogen supply is drawn on the most heavily by all the crops, but in the case of 
alfalfa and clover only a smaJ! part should be taken from the soil. If these legumes are 
inoculated as they should be, they will take most of their nitrogen from the atmospher e. 
The figures are therefore entirely too high for the nitrogen ta.ken from the soil by these two 
crops, but the loss of nitrogen from the soil by r emoval in non-leguminous crops is consider ­
able. The phosphorus and potassium in the soil are also rapidly reduced by the_ growth of 
ordinary crope. While the nitrogeR supply may b e kept up by the use of legummous lfl"8e• 
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TABLE I. PLAN T FOOD IN CROPS A N D VALUE 
Calculating Nitrogen (N ) at lGc ( Sodium Nitra te (NaNO• ) ), PhoRphorus (P ) at 12c 

( Acid Phospl, a te ), a ncl Potassium (K ) at Ge (Potassium Chloride (KCl) ). 

Plant F oocl, Lbs. Va lue of Plant F oocl 
Total 
Value 

ot 
Crop Yield Phos- Potas- Nitro - Phos- Potas- Plant 

Nitrogen phorus sium gen phorus sinm Foocl 

Corn, grain 75 bu. 75 

I 
12.75 

I 
14 

I 
$12 .00 $1.52 $0.84 $14.37 

Corn, stover 2.25 T. 36 4.5 39 5.76 0.54 2.34 8.64 
Corn, cr op . . . . . ' 111 17.25 53 17.76 2.07 3.18 23.01 
Wheat, grain 30 bn. 42.6 7.2 7.8 6.81 0.86 0.46 8.13 
Wheat, straw 1.5 T. 15 2.4 27 2.40 0.28 1.62 4.30 
Wheat, crop . . . .. . 57.6 9.G 34.8 9.21 1.14 2.08 12.43 
Oats, grain 50 bu. 33 5.5 8 5.28 0.66 0.48 6.42 
Oats, straw 1.25 T . 15.5 2.5 26 2.4S 0.30 1.56 8.28 
Oats, crop ... ... 48. 5 8 34 7.76 0.96 2.04 14.70 
Barley, grain 30 bu. 23 5 5.5 3.68 0.60 0.33 4.61 
Barley, straw 0.75 T. 9.5 1 13 1.52 0.12 0.78 2.42 
Barley, crop . ... . . 32.5 6 18.5 5.20 0.72 1.11 7.03 
Rye, grain 30 bu. 29.4 G 7.8 4.70 0.72 0.46 5.88 
Rye, straw 1.5 T. 12 3 21 1.92 0.36 1.26 3.54 
Rye, crop .. . . . . 41.4 9 28 .8 6.62 1.08 1.72 9.42 
Potatoes 300 bu. 63 12.7 90 10.08 1.25 5.40 17.00 
Alfalfa, hay 6 T. 300 27 144 48.00 3.24 8.64 59.88 
Timothy, hay 3 T. 72 9 67 .5 11.52 1.08 3.95 16.55 
Clover, hay 3 T. 120 15 90 19.20 1.80 5.40 16.40 

manure crops, phosphorus ancl potassium must be supplied by tho use of expensive commercial 
fer tilizers. 

The cash value of the plant foocl removed from soils by the growth ancl sale of varioue 
crops is considerable. Even where the grain al one is solcl a ncl the crop r esidues are returned 
to the soil, there is a large loss of f ertility, and if the entire crop is removed ancl no roturn 
macle, the loss is almost doubled. It is evident, therefore, that in calculating the actual in ­
come from the saie of farm crops, the value of th e plant food removed from the soil should 
be subtracted from the proceeds, at lease in the case of constituents which must be replaced 
at the present time. 

Of course, if the crops procured are feel on the farm ancl the manure carefully preserved 
ancl usecl, a large part of the valuable matter in the crops will be returned to the soil . This 
is the case in livestock and dairy farming where the products sold contain only a portion of 
the valuable elements of plant foocl r emoved from the soil. In grain farming, however, green 
manure crops and commercial f ertilizers must be clepenclecl upon to supply plant foocl de­
ficienciC's i11 the soil. It should be mentioned that the proper use of crop residue8 in th is lat­
ter system of farming reduces considerably plant foocl loss. 

REMOVAL FROM IOWA SOILS 

It has been conservatively estimated tha t the plant food taken from Iowa soils and shipped 
out of th e state in grain amounts to about $30,000,000 annually. This calculation is based on 
the estimate of the secretary of the Western Grain Dealers' Association that 20 percent of 
the corn and 35 to 40 percent of the oats produced in the state is shipped off the farms . 

This loss of f ertility is unevenly clistributecl over th e state, varying as farmers do more or 
less livestock and dairy farming or grain farming. In grain farming, where no manure is 
produced and the entire grain crop is sold, the soil may very quickly become defi cient in coc­
tain necessary plant f oods. Eventually, however, all soils are depleted in essential f ood 
materials, whatever system of farming is followed. 

PERMANENT F'ERTILITY IN IOWA SOILS 

Tho preliminary study of Iowa soils, already r eported, revea.lecl the fact that there is not 
an inexhaustible 8Upply of nitrogen, phosphorns and potassium in the soils of the state. 
Potassium was found in much larger amounts than the other two elements, and it · was con­
duded, therefore, that attention should b e centered at the present tim e on nitrogen ancl phos ­
phorus. In spite of the fa ct that Iowa soils are still comparatively fertil e and crops are still 
llll'ge there is abundant evidence at hand to prove that the best possible yields of certa in 
crops are not being obtained in many cases because of the lack of necessary plaut fo ods or 
because of the lack of proper conditions in the soil for the growth of plants and th~ :produc­
tion, by bacteria, of available plant f ood. 
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Proper systems of farming will insure the production of sat isfactory crops and the main ­
tenance uf permanent fe rtility and the adop tion of such systems should not be delayed until 
tho crop y ields a.re mu ch lower, fo r then i t ,1·ill involve a long, t edious and very expensive 
fight to bring the soil bark to a fertile condition. If 1_:>roper methods are put into operation 
while t:ornparatively large a mounts of certain p lant food s a re still present in the soil, it is 
relatively easy to keep t hem abundant and a tten tion may be center ed on other elements likely 
to be limiting factors in crop production. 

Soils may be kep t permanently f ertile by adopting certain practices which will be sum ­
ma ri zed here. 

CULTIVATION AN D DR AI N AGE 

Culth-ation ancl dra inage are two of th e most important farm operations in keeping the 
so il in a favorable condition for crop production, la rgely because they help control the 
moisture in the soi l. 

'l' he moisture in soils is one of t he mos t impor tant factors governing crop production. If 
the soil is too dry, pla nts suffer fo r lack of water necessary to bring them their food and also 
for lack of available plant fo od . Bact eria l a ctivities a re so restricted in dry soils that the 
production of availa ble plan foocl practically ceases. If t oo much moisture is present, plants 
likewise refuse to grow properly b ecause of t he exclusion of a ir from the soil and the a bsence 
of availabl e fo od. Decay is checked in t he absence of air, all beneficial bact erial action is 
limited a.nd humus, or organic matter, contai n ing pla nt food constituents in an unavailiible 
form, accumulates. The infertilit y of low -lying, swampy soils is a good illustration of the 
action of excessive moisture in restricti11 g p lant growth by stopping aeration and limiting 
benefi cial dec:a.y processes . 

Wh ile the amount of moisture in th e soil depends very lar gely on the rainfall, any excess of 
water may be removed from the soil by drain age an cl t he amount of water prOBent in the soil 
may be conserved during the periods of d routh by thoro cultivation or the maintaining of a 
go od mulch . The need for drainage is determined p a r t ly by the nature of the soil, but more 
particularly by the subsoil. If the subsoi l is a hea vy, t ight clay, a surface clay loam will be 
rather readily affect ed by excessive rainfall. On the other hand, if the surface soil is sandy, 
a heavy subsoil will b e of advantage in preventing t he rapid drying out of the soil and also 
in checking losses of valuabl e matter by leaching. 

'r HE RO'rATION OF CROPS 

Experience has sh own many t imes that the con tinuous growth of one crop takes the fertility 
out of a soil much more rapidly th an a rot ation of crops. One of the mo11t important farm 
practices, therefore, from the standpoint of soil fe r t ility, is the r otation of crops of a basis 
suited to the soil, climatic, f a rm a nd market conditions. The choice of crops is so large that 
no difficulty should be experienced in selecting t hose suitable f or a ll conditions. 

There is a third explanation of the valu e of r ot a tions. It is claimed that crops in their 
growth produce certa in substances called ''tox ic'' which are injurious to the same crop, but 
have no effect on certain other cr ops. In proper ro tat ion the time between two different 
crops of the same plant is long enough to a ll ow the ''toxic '' substance to be disposed of in 
the soil or macle ha rmless. This theory has not been co mmonly accepted, chiefly because of 
the lack of coniirmatory evidence. It seems extremely doubtful if the amounts of these 
''toxic'' substances could b e large enough to bring ab out the effects evidenced in continuous 
cropping. 

But, wh a tever the r eason for the bad effects of cont inuous cr opping, it is evident that for 
all good sys t eins of far ming so me defini te rotation should b e adop ted, and that rotations 
should always contain a legum e, because of th e valu e of such crops to the soil. In no other 
way can the humus and nitrogen content of soils b e kept up so cheaply and satisfactorily as 
by the use of legumes, either as r egula r or '' catch ' ' crops in the r otation. 

MANURING 

There must always be enough humus, or organic matt er, and nitrogen in the soil if satis ­
factory crops a.re to be secured. Humus not only keeps th e soil in the best physical condition 
for crop growth, but it supplies a. considerable p ortion of nitrogen. An abundance of humus 
may always be consider ed a r eliabl e in dication of the presence of much nitrogen. This 
nitrogen cloes not occur in a form arnilable for pl ants, but with p roper physical conditions in 
the soil, the nonusable nitrigen in t he an imal a ncl vegetable matt er which makes up the humus, 
is macle usable by numerous bact eria and changed into soluble and available nitrates. 

The humus, or organic matter, a lso encournges th e activit ies of many other bact eria which 
produce carbon dioxide and various acids which dissolve and make available the insoluble phos ­
phorus and potassium in th e soi] . 

Three materials may b e usecl to BUpply t he organic mat ter and nitrogen of soils . Those are 
farm manure, crop r es idues a nd green man ure, t he fir st two b eing much more common. 

By uaing all the crop residues, all the manu re produced on the farm, and giving well -inocu -



68 

lated legumes a pbce in the rotation for green manure crops no artificial means of maintain­
ing the humus and nitrogen content of soils need be resorted to. 

TIIE USE OF PHOSPHORUS 

Imrn soils arc not abundantly supplied with phosphorus. Moreover, it is possible by the 
use of manures, green manures, crop residues, straw, stover, etc., to return to the soil the 
entire amount of that element removed by crops. Crop residues, stover and straw merely 
return a portion of the phosphorus rcmoYcd, and while their use is important in checking the 
loss of the element, they cannot stop it. Green manuring adds no phosphorus that was not 
used in the growth ?f g,-een manure crop. Farm manure returns part of the phosphorus 
removed by crops which are fed on the farm, but not all of it. While therefore immediate 
scarc\ty of phosphorus_ in Iowa soils cannot be positively shown, au'alyses and result sof 
experiments show that m t he more or less distant futur e, phosphorus must be applied or crops 
will suffer for a lack of this element. Furthermore, there are indications that its use at 
present would prove profitable in some instances. 

Phosphorus may be applied to soils in three commercial forms, b one meal, acid phosphate 
and roe~ phosphate. _Bone meal cannot be used gcncralJy, because of its extremely limited 
production, so the cho1co rests between rock phosphate and acid phosphate. Experiments are 
now under way to show which is more economical f or farmers in the state. Many tests must 
be conducted on a large variety of soil types, under widely differing conditions, and thru a 
rather _long peri~d of years. It is at ~Jre~ent impossible to make these experiments as complete 
as desirable, owwg to small appropnat10ns for such work but the results secured from the 
tests 1;ow in progi·~ss will _be published_ from time to time u'i the different county r eports. 

Until s~ich definite advice can ?e gn-en for individual so il types, it is urged that f armers 
1d10 are rnternsted make companson_s of rork phosphate and acid phosphate on their own 
farms. In tlus way they can determme at first hand the r elative value of the two materials. 
Inform ation and suggestions regarding the carrying out of such tests may be secured upon 
application to the Soils Section. 

LIMING 

Practically all crops grow bettor on a soil which contains lime, or in other wor ds on one 
which is not acid. As soils become acid, crops grow smaller, bacterial activities are' reduced 
and the soil becomes infertile. Crops arc differently affected by acidity in the soil; some 
refuse to g,-ow a~ all; others grow ~ut poorly. Only in a very few instances can a satisfactory 
crop be secured m the absence of lune. Th erefore, the addition of lime to soils in which it is 
lacking is an important principle in permanent soil fertility. All soils gradually become acid 
be~au~e of the losses _o~ lime and other basic materials thru leaching and the production of 
acids m the decompos1t1on processes constantly occurring in soils. Iowa soils are no exception 
to the general rule, as was shown by tho tests of many r epr!Jsentative soils reported in Bulletin 
No. 151 of this station. Particula rly are th e soi ls in the Iowan drift, MiSBissippi loess a1id 
Southern Iowa loess areas likely to be acid. 

All Iowa soils should therefore be tested for acidity before the crop is seeded, particularly 
when legumes, such a~ alfalfa or red clover, are to be grown. Any farmer may test his own 
soil and determine its need of lime, according to simple directions in bulletin No. 151, referred 
to above. 

As to t~e amount_ o~ li~ie needed for ac~d soils as a general rule sufficient should be applied 
to neutralize the ac1d1ty m the surface soil and then an additional amount of one or two tons 
per acre. 

SOIL AREAS IN IOWA 

There are five large soil areas in Iowa, the Wisconsin drift, the Iowan drift, the Missouri 
loess, the MIBsissippi loess and the Southern Iowa loess. These five divisions of the soils of 
the state are based on the geologica l forces which brought about the formation of the various 
soil a reas. The i-arious nrras ;1re shown in the mnp, fig. 8. 

With the exception of the north eastern part of the state, the whole surface of Iowa wRB in 
ages past overrun by great continental ice sheets. These great masses of ice moved slowly 
over the la.nd, crushing and g,-inding the rocks beneath and carrying along with them the 
material which they accumulated in their progress. Five ice sheeta invaded Iowa at different 
geological eras, coming from different directions and carrying therefore different rock 
material with them. ' ' 

The deposit, or sheet, of earth debris left after the ice of snch glaciers melts is called 
'' ~lacial till'' _o~ ''drift '' and is easily distinguished by the fact that it is usually a rather 
stiff clay contawrng pebbles of all sorts as well as large boulders of '' nigger heads.'' Two of 
these drift areas occur in Iowa today, ~he Wisconsin drift and the Iowan drift, covering the 
north central part of the state. The soils of these two drift areas are quite different in chem­
ical composition, due primarily to the different ages of the two ice invasions. The Iowan drift 
was laid down at a much earlier period and is somewhat poorer in plant :food than the Wil-
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eonsin drift soil, having undergone considerable leaching in the time which has elapsed 1ince 
ita f ormation. 

The drift deposits in the remainder of t he state have been covered by so-called loess soils, 
vast accumulations of dust-like materials which settled out of the air during a period of 
geological time when climatic conditions were very different than at present. These loeea 
IOWI are very porous in spite of the :fine texture and they rarely contain large pebbles or 
■tones. They present a strong contrast to the drift soils, which are somewhat heavy in texture 
&nd filled with pebbles and stone. The three loess areas in the state, the Missouri, the Missis­
sippi and the Southern Iowa, are distinguished by differences in texture and appearance, and 
they vary considerably in value for farming purposes. In some sections the loess is very deep, 
while in other places the underlying leached t ill or drift is very close to the surface. The 
:fertility of these soils and their needs are greatly inf! uenced, therefore, by their depth. 

It will be seen that the soils of the state may be roughly divided into two classes, drift soils 
and loesa soils, and that further division may then be made into various drift and loess sails 
because of d.i!ferences in period of formation, characteristics and general composition. More 
accurate information demands, however, that furth er divisions be made. The different drift 
and loess soils contain largo numbers of soil types which vary among themselves, and each of 
these should receive special attention. 

THE SOIL SURVEY BY COUNTIES 

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

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

GENERAL SOTL CHARACTERISTICS 

Soil types possess more or less defi nite characteristics which may be determined largely in 
the field, altho some laboratory study is necessary for final disposition . Usually the lino of 
separation between adjoining soil types is quite distinct and it is a simple matter to locate the 

SOIL AREAS Of IOWA 

Fig. 8. Map showing principal soil areas in Iowa. 
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type boundaries. In some cases, however, there is a graduation from one type to a.nother and 
then the boundaries may be fixed only with great difficulty. 'l'he error introduced into soil 
survey work from this source is very small and need cause little concern. 

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

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

2. The topography or lay of the land . 
3. The structure or depth and character of the surface, subsurface and subsoil. 

4. The physical and mechanical composition of d ifferent strata composing the soil, as the 
percentages of gravel, sand, silt, clay and organic matter which they contain. 

5. The texture or porosity, granula tion, friability, plasticity, etc. 
6. The color of the strata. 
7. The natural drainage. 
8. The agricultural value b ased upon i ts natural productiveness. 
9. Native vegetation. 

10. The ultimate chemical composition and reaction. 
The common soil constituents may b e given as follows: t 

J All partially destroyed or decomposed 
Organic matter l vegetable and anim al material. 

1 Stones- over 32 mm.* 

Very coarse sand- 2.0-1.0 mm . I 
Gravel- 32-2.0 mm. 

Inorganic matter Coarse sand- 1.0-0.5 mm. 

l Medium sand- 0.5-0. 25 mm. 
Fine saud-0.25-0.10 mm. 
Very fine saud-0.10-0.05 mm . 

[ Silt- 0.05-0.00 mm . 

SOILS GROUPED BY TYPES 

The general groups of soils by types are indicated. thus by the Bu~eiLU of. Soils . . 
P eats-Consisting of 35 percent or more of orgamc matter , sometimes mued with more or 

less sand or soil. 
P eaty Loams-15 to 35 p ercent organic matter mixed with much sand and silt and a little 

clay. 
M-ucks-25 to 35 percent of partly decomposed organic matter mixed with much clay and 

some silt. 
Clays- Soils with more than 30 p ercent clay, usually mixed with much silt; always more than 

50 percent silt and clay. 
Silty Clay Loams-20 to 30 percent clay and more than 50 p ercent silt. 
Clay Loams-20 to 30 percent clay and less than 50 p ercent silt and some sand. 
Silt Loams-20 percent clay and more than 50 p ercent silt mixed with some sand. 
Loams-Less than 20 percent clay and less than 50 percent silt and from 30 to 50 percent 

sand. 
Sandy Clays-20 percent silt and small amounts of clay up to 30 percent,- . 
Fine Sandy Loams-More th an 50 percent fine sand and very fine sand m1Xed with less than 

25 percent very coarse sand, coarse sand and medium sand, much silt and a. little clay; silt and 
clay 20 to 50 percent. 

Sandy Loams-More than 25 percent very coarse, coarse ancl medium sand; silt and clay 
20 to 50 percent. 

Very Fine Sand--More than 50 percent fine sand and less t han 25 p ercent very coarse, coarse 
and medium sand, less than 20 percent ~ilt and clay. 

Fine Sand--More than 50 percent fine sand and less than 25 p ercent very coarse, coarse and 
medium sand, le11s than 20 percent silt and clay. 

Sand--More than 25 percent very coarse, coarse and medium sand, less than 50 percent fi ne 
sand, lees than 20 percent silt and clay. · 

Coarse Sand--More th an 25 percent very coarse, coarse and medium sand, less than 50 per -
cent of other gradee, less than 20 p flr cent silt and clay. 

Gravelly Loams-25 to 50 percent very coarse sand and much s:ind and some silt. 
Gravels-More than 50 percent very coarse sand . 
Stony L oam.s-A large number of stones over one inch in dia meter. 

METHODS U SED IN THE SOIL SURVEY 

It may be of some interest t o state briefly the methods whi ch a r e followed in the fi eld in 
surveying the soils. 

*25mm eq1ul~ 1 in . tnnreau of Soils B ook. 
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As has been indicated the completed map is intended to show the accurate location a.nd 
boundariee, not only of all soil types but also of the streams, roads, railroads, etc. 

The first step, therefore, is the choice of an accurate base map and any official map of the 
county may be chosen for this purpose. Such maps ar8' always checked to correspond correctly 
with the land survey. The location of every stream, road and railroad on the map is likewIBe 
carefully verified and corrections are frequ ently necessary. When an accurate base map ll! not 
available the field party must first prepare one. 

The section is the unit area by which each county is surveyed and mapped. The distances 
in the roads are determined by an odometer attached to the vehicle, and in the field by pacing, 
which is done with accuracy. The directions of the streams, roads, railroads, etc., are deter­
mined by the use of the compass and the plane table. The character of the soil types IB 
ucertained in the section by the use of the auger, an instrument for sampling both the surface 
soil and the subsoil. The boundaries of each type are then ascertained accurately in the section 
and indicated on the map. Many samplings are frequently necessary, and individual sections 
may contain several soil types and require much time for mapping. In other cases, the entire 
section may contain only one soil type, which fact is readily ascertained, and in that case the 
mapping may proceed rapidly. 

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

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

The deterininatiorus of soil types are verified also by illSpection and by collSultation with those 
in charge of the work at the Bureau of Soils and at the Iowa Agricultural Experiment Station. 
When the entire county is' completed, all the section maps of field sheets are assembled and any 
variations or questionable boundaries are verified by ·further observations of the particular 
area.. 

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


