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JONES COUNTY SOILS. 
By w. H. STEVENSON and P. E. BROWN with the ass is tance of A. M. O'N=, L. w. FOR· 

llfAN, H . R . MELDllUl\f and R. E . BENNETT 

Jones County is located in eastern central Iowa, in the second t ier of counties 
west of the Mississippi River. It is partly in the Mississippi loess soil area and 
partly in the Iowan drift soil area, hence the soils are of loessial aml glacial 

ongrn. A large part of the county, almost 
one-half of the total area, is cove red by loess 
soils. 

The total area of the county is 569 square 
miles or 364,160 acres. Of this area, 352,616 
acres or 97 per cent ar e in far m land. 'I'he 
total number of farms is 2,241 and the aver 
age size of the farms is 157 acres. Owners 
operate 58.2 percent of the farm land and 

Fig. 1. Map showing the location l · · 41 8 
of Jones county. l'enter s operate t 1e r emammg . percent. 

The following figures talcen from the Iowa 
Yearbook of Agriculture for 1927 show the utili zation of the farm land of the 
county. 

Acreage in gen er.al fa rm crop s .... . ... . .. ... . ...... .. . . .. ... .. 185 ,040 
Acreage in farm buildings, public h ighways and feed lots . . . ... . 12,329 
Acreage in pasture . . .... .... .. ....... ....... . .. . . . .... .. . ... 149,089 
Acreage in wast e land not utilized for any vurpose.... . . . . . . . . 2,611 
Acr eage in farm woodlots used for timber only... . . . . . . . . . . . . . 3,419 
Acreage in faTm lands ly in g idle. . . ... . .. .. .. . .... ......... . . . 1,454 
Acreage in crops not otherwise listed. . . . . . . . . . . . . . . . . . . . . . . . . . . . 385 

THE TYPE OF AGRICULTURE IN JONES COUNTY 

The type of agriculture practiced in Jones County at the present time con
sists chiefly of a system of general farming, including the production of corn 
and other general farm crops and the raising and feeding of cattle and hogs 
and some dai rying. The chief source of income on most farms is from the sale 
of livestock. Cattle raising and feeding is the most important livestock industry. 
'l'he raising and feeding of hogs is practiced extensively. Dairying is of im
portance and on many farms considerable income is derived from this source. 
Practically all of the grain and forage crops are fed , altbo on some farms sur
pluses of various crops are sold on the markets. In individual cases some in
come is derived from the sale of special crops such as truck crops, small fruits, 
etc. l<' ruit growi ng is, however , of minor importance. 'I'he poultry industry 
is developed to some extent and on many farms the sale of poultry and poultr? 
products adds considerably to the farm income. 

There is a rather large acr ea ge of waste land in the county, much of which 
might be made prollnctive if proper methods of treatment were adopted. Gen
eral r ecornmencl at ions for the handling of waste lands cannot be given inasmuch 

*See Soil Su1Tc y of J ones County, Iowa, by A. 11. O'Neal of the Iowa Agri cultural Experiment Sta
tion, in charge, nnd R. l~. D evereaux of the United States D epartment of Agriculture. Field operations 
oi th o Bureau o f Soils , 1023. 
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TABLE I. ACREAGE, YIELDS AND VALUE OF PRINCIPAL CROPS GROWN 
IN JONES COUN'l'Y, IOWA" 

ercen · o "i,.' s 
P t f B h 1 
total farm 

Crop 
Acreage I 

Corn __ _____ ________ __ 82,380 

I 
Oats __ ______ __ __ ___ __ 42.527 
Winter wheat ___ ____ 281 
Spri ng wheat ________ 352 
Barley _____ __________ 3,9t4 
Rye------ ------ ------ 383 
Clover hay t ---- - - --- 4,051 
'I'imothy hay -- - - - --- 11,900 
Timothy and clover 

hay (mixed) -- --- - 34,009 
All other tame hay __ 646 
Alfalfa ---------- - -- - 938 
Wild hay ------- - -- - - ]76 
Soybeans grown with 

other crops __ ______ 1,327 
Soybeans grown alone 

and for s-eed ____ ___ 161 
Potatoes - ----------- 562 
'l'irnothy seed __ ______ 1,102 
Clover seedt ______ ___ 1,419, 
Sweet clovcr:j: - - - ---- 169· 

*Io wa Y ea rbook of Agri cult ure, 1 92 7 . 
t S ,veet c lo Ycr not in cl ud ed. 
:!: All vari et ies for all p urposes. 

land of 
county 

23.3 
12.l 
0.08 
0.10 
1.1 
0.11 
1.2 
3.1 

9.6 
0.18 
0.26 
0.05 

0.38 

0.05 
0.16 
0.31 
0.40 
0.05 

tons 
per acre 

34.1 
35.7 
19.4 
17.0 
34.6 
11.3 
1.65 
1.54 

1.66 
2.79 
2. 84 
1.27 

-- - - - -

------
91.0 
5.8 
0.49 

------

'l'otal 
bushels 

or 
tons 

2,809,158 

I 
1,517,810 

5,453 
5,985 

137,851 
4,345 

I 6,684 
18,326 

56,455 
1,8{)0 
2.664 

224 

-- ----- -

--------
51,142 
6,447 
1,002 

-

Average I 
pri ce 

$0.69 
0.42 

I 1.17 
1.15 ! 
0.66 
0.86 

12.50 
10.50 

11.77 
11.77 
16.00 
10.00 

- - -- --

---- --
1.00 
1.65 

1-6.10 

'l'otal 
value 

of crop 

$1,938,31 9 
0 
0 
3 
2 
7 
0 
3 

637.48 
6,38 
6,138 

90.98 
3,73 

83,55 
192,42 

664,47 
21,18 
42,62 
2,24 

5 
6 
4 
0 

----------

-- --------
2 51,14 

10.638 
16,132 

--

as ther e are various causes for the unproductiveness of such areas. In a later 
section of this r eport, suggestions will be given for the best methods of handling 
unproductive areas in the various soil typ es. Wher e the conditions are more or 
less abnormal, advice r egarding desirable treatments for land may be secured 
upon request from the Soils Section of the Iowa Agricultural E xp eriment 
Station. 

GENERAL FARM CROPS GROW,N IN JONES COUN T Y 

The general farm crops grown in Jones County in the order of their impor
tance are corn, ha.y, oats, barley, potatoes, alfalfa, wheat and rye. The acreage, 
yields and value of these crops are given in table I. 

Corn is the chief crop both in acreage and value. In 1927 it was grown on 
23.3 p ercent of the total farm land . Aver age yields amount to 34.1 bushels per 
acr e. On the better farms wher e good systems of farm management are in 
vogue, yields of 60 to 80 bushels per acre are fr equently secured. The mos: 
popular variety is Reid Yellow Dent, and some Iowa Silvermine and Bloody 
Butcher are also grown. Some of the corn is cut for fodder , and in a f ew cases 
hoggin g down is practi ced. Th er e are a number of silos in the coun ty, and much 
of the corn is used for silage. Soybeans ar e sometimes grown with the corn 
for ensilage purposes. The major portion of the corn cr op is fed on the farms 
to the beef cattle, hogs, dairy cattle and work stock. In parts of th e ar ea the 
supply is usually not equal to the demand and some corn is shipped in. In 
some sections, especially in years when the yields are high, a small amount of 
corn may be shipped to the outside markets. 

Hay is the second crop in acreage and value. Timothy and clover mixed is 
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the most extensively grown hay crop. Average yields in 1927 amounted to 
1.66 tons per acr e, and this crop was produced on 9.6 p ercent of the total farm 
land. Clover is grown alone to some extent and yields 1.65 tons per acr e. Some 
clover is grown for seed. In 1927 timothy hay occupied 3.1 percen t of the farm 
land and aver aged 1.54 tons per acre. Some timothy is grown for seed . Alfalfa 
is produced on a limited acreage with average yields in 1927 r eported at 2.84 
tons per acr e. Alfalfa may prove very profitable on much of the land in this 
county, if the soil is limed and the seed is inoculated . Hardy Dakota is the 
variety most commonly grown . The more general utilization of this crop is de
sirable because of its f eeding· value ancl also because of its valu e from the soil 
f ertility standpoint. 

Oats ar e extensively grown , ranking third in acr eage and value. In 1927 oats 
,vere g l'own on 12.1 per cen t of the total farm land, and aver age yields amounted 
to 35 .7 busl1 els per acr e. On the better soils and in favorable seasons, much 
higher yields are fr equently secured. The most popular vari eti es are Iowar, 
Iowa 105, Iowa 103 and Silvermine. In the northern p art of the county, the 
entire oa t cr op is utilized for feed on the farms; while in the southern part, a 
small amount is sold and shipped to outside markets . 

Barley is grown t9 some extent and yields of 34.6 bushels per acre are secured 
oi1 the average. All the grain produced is fed on the farms. Th er e is a very 
small acr eage in wheat, both the spring and winter varieties being produced. 
Average y ields of winter whea t amount to 19.4 bushels p er .acr e and of spring 
wheat to 17.0 bushels p er acr e. Some rye is grown , yieldin g 11.3 bushels per 
acre, on the aver age. 

S weet clover is grown on a f ew farms, being seeded wi th oats in the spring. 
It is generally lJastured in the fall and the crop turned under the following 
sprin g, to se rve as a green manure. Occasionally some sweet clover is grown 
for seed and sometimes it is utilized for hay. Sweet clover is an excellent pas
ture crop and serves admirably for green manurin g purposes. 

Soybeans are occasionally grown with the corn which is to be cut for silage 
or t o be hogged down. Buckwheat is grown on a few farms. Some sudan grass 
is produced, and a very small acreage is devoted to sorghum which is utilized 
for forage or syrup. 

Potatoes are grown on practically all farms and yields of 91 bushels per acre 
a re secured. Other truck crops are grown to some extent, usually, however, to 
supply the home elem.and. Occasionally some of the surplus truck crops are 
sold on the local markets. Northeast of Scotch Grove is a small truck garden 
which is devoted entirely t o the production of cabbage and onions. The entire 
crop is sold locally. Strawberries, raspberries and blackberries are grown on 
a few fa rms. Fruit growing is of little importance. There ar e a fe w apple 
orchards but fruit yields are low. Some cherries, plums and pears are grown. 

THE LIVIDSTOCK INDUSTRY IN JONES COUNTY 

The livestock industry in ,Tones County includes the raising and fattening of 
hogs, the raising and feeding of cattle, dairying, and the raising and f eeding of 
sheep. The following figures taken from the Iowa Monthly Crop Report of July 
1, 1928, giving the Jan. 1, 1928, estimates of the Bureau of Agricultural E co-
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nomics of the United States Department of Agriculture in cooperation with 
the Iowa State Department of Agriculture show the extent of the livestock 111-

dustries :-

Horses 
Mules 
Cattle, 
Hogs 
Sheep 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,300 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 840 

a ll . .... . .. . . . . . . . . .. . . . . . ..... . . . . . .. . . . . .. . .. . . ... . . . 55,200 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89,200 

. . · · ·. · · · ·... . . .. .... . . ... .......... . . . .......... . ... 7,500 

'l'he most important livestock industry is the raising and feed ing of beef 
cattle. 'l'h e feeders prefer a good grade cattle of the Hereford , Shorthorn ot· 
Angus breeds. Dual purpose cattle arc coming into favor in Mad ison and 
Washington townships. JVIany farmers are using the milking strains of Short
horns. The cattle are usually shipped in from Sioux City, Omaha or Chicago, 
fed for a period ran ging from GO to 100 clays and sold on the outside markets 
thru commission men or shipping associations. 

The r aising of hogs is a very important industry. On Jan. l , 1928, there ·were 
89,200 hogs on the farms . Duroc J ersey, Poland China and Hampshi re are the 
leading breeds, altho a few Chester White and 'l'am worth hogs ar e raised. 'l'hc 
average number of hogs per farm is 48. Some hogs are sold locally, the re
mainder being marketed thru shi ppin g associations, chiefly on the Chi cago 
markets. 

Dairying is pr acticed to some extent and provides considerable r even ue on 
many farms. About 20 percent of the farms may be consider ed dairy farms. 
On most farms from 3 to 10 milk cows are kept. 'l'he cream is separated on the 
farm and sold to the creameries. Five creameries are located in the county. 
Dairy cows are mostly Holsteins, grade Shorthorns and a few Guernseys. All 
the surplus butter is shipped to Chicago and New York. 

'l'he feeding of sheep is practiced to some extent, a few small flo c:ks being 
kept on the rough er land along the river s. In some years western sheep arc 
shipped in about Aug. l and feel until late in the year when they are shipped 
to market. The Shropshire is the most popular breed . 

The raising of horses is practiced to some extent, chiefly to supply the work 
stock needed on the farms . A few mules are r aised. The poultry industry is a 
sideline on most farms and the income from poultry products is considerable. 
vVith more attention to this industry, it might be made much more profitable. 

The va lue of farm land in Jon es County var ies wid ely, depending upon the 
location with reference to towns and railroad facilities and to the improvements 
on the land as well as to the character of the soil, topography an cl fertili ty con
clitions. In the yea r of th e survey (192:3 ) the better type of farm land a veragecl 
$200 to $225 per acre, while in the rougher sections the land averagecl $fi0 per 
acre. 

THE FERTILITY IN JONES COUNTY SOILS 

The yields of general farm crops secured in Jones County are usually satisfac
tory but in many cases mu ch larger crops might be secur ed if better methods of 
treatment of the soils were adopted. Occasionally the land is poorly drained, 
and the installation of til e is t he first treatment needed in such cases to insur" 
satisfactory crops. The Clyde silt loam on the drift uplands is apt to be in need 
of drainage and the Clyde silty clay loam is particularly poorly drained. On 
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the loessial uplands there are areas in the Mus.catine silt loam where drainage 
would be of valu e. The Bremer and Wabash soils on the terraces and bottom
lands are likewise in need of drainage. In all these cases tiling is essential to 
make these soils most satisfactorily productive . 

All the soils are acid in reaction and are in need of lime for the best gr owth 
of general farm crops, particularly of legumes such as alfalfa and sweet clover . 
It is very important that all the soils be tested for lime needs and that lime be 
applied in the amounts shown to be n ecessary by the tests, in order to neutralize 
the acidity. Large increases in the yields of legumes are secured from the ap
plication of lime, and frequently considerable gains in other farm crops follow · 
the m;e of this material. The soils should be tested r egularly at least once in a 
four-year rotation, prefera bly preced ing the leg11me crop, and lime should be 
applied as needed for the best crop growth and for the continued fert ility of 
the soil. 

In many cases th e supply of organic matter and nitrogen is not very high in 
some of the soils, and applications of fertilizing materials supplying these con
stituents are very desirabl e. On all the soils it is important, however, that some 
materials supplying organic matter and nitrogen be applied r egularly in order 
to keep up the supply of these constituents. Farm manure is the most valuable 
fertilizer t hat can be employed on these soi ls, and large increases in crop yields 
are secured from its use . The turning under of all crop residues is very impor
tant to aid in maintaining the supply of organic matter, and the use of legumi
nous crops as green manures is also of large value in supplying nitrogen as well 
as organic matter to the land. Green manuring is particularly desirable on 
the lighter-colored, coarser-textured types, ancl farm manure will also bring 
about the largest effec ts on such soils. 

Ther e is no lar ge content of phosphorus in any of the soils and hence it is 
evident that pho~phorus fertili zers will be needed in the n ear future. It seems 
11robablc, from the experiments which have been carried out aml from the ex
p eriences of some farmers, that superphosphate or rock phosphate might be used 
on many of these soils with profit at the present time. Tests of both of these 
phosphorus carri ers are recommended. Farmers may carry out simple tests 
under their own conditions to determin e ·whether or not phosphorus will be 
of value to their soils ancl which phosphate carrier can be applied with the most 
profit. 

Complete commer cial fer tilizers are not r ecomm ended for general use on these 
soils at the p r esent time, for it seems probable that the phosphate ferti lizer s 
would bring about as large crop in cr eases at a lower cost per acre. Tests of 
such complete ferti lizers should be made on small areas before they ar e applied 
extensively. 'l'here is no objection to the use of complete fertil izers if they prove 
profitable. Commer cial nitrogenous ferti lizers ar e probably unnecessary on 
these soils as nitrogen may be more cheaply and as satisfactorily supplied by 
turning under leguminous crops as green manur es. Commercial potassium 
fertilizers may prove of value in individual cases, but tests should be carried 
ou t before they are applied to any extensive areas . Ther e is no experimental 
evidence to show the need of additions of these materials. 
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THE GEOLOGY OF JONES COUNTY 

The underly in g· rock materials in Jones County have been so deeply huri ed 
by the later cleposih:; of drift aml loess that ther e is no influence on the rharacter
istics of th e soil types developed except in the case of the Dodgeville loam. Thi ,; 
type has a loessial surfa ce soil , but the limestone r ocks of pre-glacial t imes ap
pear within 2 to 21/2 feet of the surface. 

"\Vi th the excep tion of the soil type men tioned, t-h e soil s of the county are cl r
rived from glacial and loessial material. At least three times cl urin g the glac iri l 
age great ice sheets swep t over the coun t~, and upon their r etreat lef t behind 
vast deposits of debris or glacial till. The earli es t of these glaciations, kn own 
as the pre-Kansan , consistecl of a gr eenish-blu e or gr ayish-blu e clay filled with 
gravel and bould ers. None of the soil types are form ed from this early glacial 
depos it, but in som e areas it has had an effect upon the subsoil conditions. 

The second gla cia ti on kn own as the Kan san , extend ed over the enhrc surfa ce 
of the county and left behind a deposit varyin g ·wid ely in thickness. It is some
what deeper in the western part of the county and thins out gradually t owanl s 
the cast. 'l'his drift materi al consists of a b lu e clay containing mu ch sa nd ancl 
gravel and occasional bould ers. Upon weathering, the color changes to a r eddish
brown, sometimes to a dep th of 2 or 3 feet. Below thi s point is a yell owi sh 
bould er clay , gradually mer ging into the blue clay of the original drift . The 
soi ls of the Shelby seri es arc derived en tirely from this Kansan till and the sub
soils of the Lindley types a re also of Kansan origin. 'l'he types of these se ries 
mapped in the county are, therefore, in whole or in part, composed of Kansan 
drift. 

At a later date, a third glacier, th e Imnn , swep t over the surface of the county 
and left behind a la yer of glacial till varying from 10 t o 20 feet in t hi ckness. 
It consists of a yellow cla:v containing much coarse gravel and many boulders . 
.Abont 4-5 per cent of the soils of the county are derived from this Iowan clri f: t 
material. The soil s of th e Carrin gton and Clyde series, on the uplands, and 
many of the terrace ancl bottom Janel t~rpes arc fo rmed of Iowan t ill. 

At a later r eriocl in geological history , when clim at ic conditions were differ ent 
than at presen t, a lny cr of very fin el.'" diviclerl silty material known as Jopss was 
deposited over the drift material. Loess consists of a yellowish fine g 1·ained 
silt whi ch, thru the acC' unrn lation of or gani c mnt-tcr and weathering processes, 
has been changed to a darker col.or a t the surface. Th e deposi t is extremc·ly 
variable in depth, bein g nrn ch thicker in th e eastern pa rt of the co un t~,. Ero
sion has occurred extensively and in lar ge areas, J)art icnlarly in th e central. an d 
western parts of th e county , the entire covering of locss has been r emoved and 
the soils have been fo rm ed from the und erlyin g Towan drift. About half of t he 
soils of the county are of loessial origin, and the types mapped are class ified in 
the Clinton , 'l'ama , Muscatin e ancl Dodgeville series. Some of the terrace and 
bottomlancl soils are also mainly of loessia l origin. ---Second bottoml ands, or terra ces, have been form ed to a lirnited extent along 
the main streams, and the soils are classified in th e Bremer , Waukesha, Bt1clrn er , 
Jackson and O'Neill series. 'l'he bottomlands occur in narrow strips along the 
various streams, and the soils formed are classified in the Wabash, Genesee and 
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fine sand silt loam silty clay loam 

3 6 I I 3 8 I I 108 

Buckner Buckner O'Neill loam 
siltl§am loam 

wamp and B ot tomland Soils 

26 I I 2 0 I I 7 1 

Wabash Meadow Genesee 
silt loam silt loam 

18 I I 7 0 I I 4 8 

Cass loam Genesee W abash 
very fine sandy silty clay loam 

loam 
S CALE: 1 I NCH TO 2 ½ M I LES 
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Fig. 2. Map of Jon es County showing the natural drainage system. 

Cass series. As has been noted, the terrace and bottomland types are made up 
partly of loessial and partly of glacial material. In come cases the loessial 
mat erial predominates, while in other instances, the glacial material is most 
abundant. In many cases there is a mixture of both materials. 

PHYSIOGRAPHY AND DRAINAIGE 

'fhe topographical conditions are rather variable in various parts of the 
county, the most striking features occurring adjacent to the rivers and larger 
streams. The original broad plain has been cut by the streams which flow 
across the county in a general northwest-southeast direction, and valleys from 
100 to 200 feet below the tops of the high ridges have been formed. W est of 
Anamosa, on the south side of the Maquoketa River, northwest of Monticello, 
and in the extreme northeast corner of Scotch Grove Township, the roughest 
areas occur. Thruout the western part of the county, in general, these areas are 
narrow and extend back only one and one-half to two miles, where they merge 
abruptly into the more undulating or gently rolling upland . In the eastern 
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part of the county the 11plands are mor e rolling to str ongly rolling, and man ~,
hilly areas occur. 

The Clinton soils in the Joessial sedion occur on th e more rolling to hill/ 
sections and in some areas the Clinton topog raphy is clistinctly rough. The 
Tama soils are found on the gently undulat ing to sli ghtl y rolling upland s, and 
the Muscatine and Dodgevi lle soil s occur on the fl at to gently slop ing areas. 
'l'h e Lindley and Shelby soils occur on the rou gher al'eas along th e streams, arn1 
the Carrington types are found on the gently undnlat ing clrift uplands. 'l'hc 
Clyde soils occur in the flat to depressed areas in t he drift uplands. 

Various str eams ancl intermi ttent dra inage,rnys ha Ye penetrated into prac
tically all parts of the county, and the natural drainage system is well developed. 
Narrow strips of first or second bottomlands a rc fo uncl along the var iou s 
str eams, in some placrs r eaching a width of one or t \\·o mil es. 'l'h ese broader 
areas are found nea r Monti cello, Olin , Oxford Junction and Cascade. In the 
rougher sections the bottomlancls are quite narro,Y. 

The greater part of the dra inage of the coun ty is ca rl'icd by the '\Vapsipinicon 
and Maquoketa rivers and their tributaries. 'l'he chief tributaries of the Maquo
keta River are Farm C' l'erk, Siher Creek, '\Vet Creek, Kitty Cr eek, Bear Creek, 
Little Bear Creek ancl l\finera l Cr eek. 'l'he chief tributaries of the Wapsipin icor, 
River are :Mill Creek, '\Valnnt Cr eek, Pioneer Crrek , White Oak Creek, So uth 
Fork ·walnut Cr eek, North l<'ork \Valnut Creek, Buffalo Cr eek and H elmer 
Cr eek. A small area in the northeast corn er is cl l'aincd by the North F ol'k 
Maquoketa R iver. 

The drainage com1iLi orn; in the co unt.r are generally satisfa ctory, with th e 
exception of the areas of Clyde silt loam mid Clyde silty clay loam on the drift 
uplands, the l\foscat in e silt loam on the locss nplamls, t he Bremer types on the 
terraces and the \Vaba sh soi ls on the bottoms. 'l'hrnout the more extensively 
developed areas of npland and OYcr much of the bottomland the 11atural streams 
and intermi ttent clr ai1rnge,rnys afford adequate drainage. The extent to which 
th e natural dra inage system of the county is developed is indicated in the accom
panying drainage map. 

The in stalla tion of 1 i I c ,mu lcl be of considerable va I uc in many cases on the 
Clyde silt loam al1(1 t he Clyc1c silty clay loam on th e dr ift uplands. It wou ld 
also be of va lu e f requ ently on the 11uscat in e s ilt loam on the loessial nplancl:s . 
Occasionally ther e a l'c areas in 1hc o1her so il types wh ere drainage is not entirely 
satisfactory, and in such cases t ilin g shoulc1 be practiced if satisfactory cr op 
yields are to he secnl'ccl. Some of the ter race types, particularly t he Bremer 
soils, need drainage; ancl on th e ·w abash soils on the bottoms, t iling would be 
of value and protection from overflow is particu larly necessary. 

THE SOILS OF JONES COUNTY 
The soils of J ones Co un t-y arc grouped into four classes, on the basis of their 

origin and location: dri ft, loess, terrace and swamp and bottomland soils. Drift 
soils a rc form ed from glacial material left behind on the surface of the land 
when the glac iers retrcatccl Th ey are variable in composition and contain 
boulder s, pebbles ancl considerable coarse sand. Loess soils ar e fine, dust-like 
deposits mac1e by the wind at some time when climatic conditions were very 
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'J'ABLE IL AREAS OF DI:E'FEREN'.r GROUPS O] S OILS IN JONES COUN'I'Y 

________ _ _ s_o_i_l_G_ro_r_1p___ _ ____ I __ A_c_rc_s_~, 

Drift soils ____ __ ______ ____ ____ __ ____ _____ __ ___ ---- --______ _! 
Locss soils-------- ---- ------ ------ ------ -------------- -----
1~rracc soi ls---------- ---- ·-- ------- --------- --------------Swamp and bottomland ti Oi [,; _ _ __ __ ______ _ _ _ _ __ ____ ____ __ _ _ 

Tota l ------------ ---------- -------------------------

139,392 
178,560 

25,984 
20,224. 

364,160 

Percent of 
total area 
of county 

38.1 
49.1 

7.2 
5.6 

different than at present. Terrace soils arc old bottomlands \Yhich have been 
raised above overfl ow by a deepen in g of the river r;hannel or by a decrease in t he 
volume of the streams whi ch deposited them. Swamp and bottomland soils occur 
in low poorly drained areas or along streams where they are subj ect to more or 
less fr equent overfl ow. The ex ten t and occurrence of these gr oups of soils arc! 
1:;hown in table II. 

'l'he drift soil;, cover more than one-third of the area of the county, 38.1 
percent. The loess soils arc the most extensively developed, covering almost 
one-half of the total area, 49 .1 percen t. Terrace soils are limited in occurrence. 
covering 7.2 percent of the area. The bottomland soils are less extensively de
veloped, covering 5.6 percent of the county. 

'!'here are 28 soil types and these, with the areas of the li ght color ed phase uf 
the 'l'ama silt loam and Meadow, make a total of 30 separate- soil areas. There 
a re 9 drift soils, 6 loess types, includin g the light colored phase of the 'l'ama, 9 
terrace soils, and 6 bottomland types inclu ding Meadow. 'l'bc areas Jf the dif
ferent soil types are shown in table III. 

'l'he Carrington silt loam is the lar gest drift soil and the second largest in
dividual type. It covers 15.7 percent of the total area. 'l'he Carrington loam 
is the second largest drift soil and the fou rth largest type. It cover s 9.8 percei1t 
of the county. The Clyde silt loam, the third drift type, covers 5.2 per cent, 
and the Carrington fin e sanely loam, the fourth drift type, 3.8 p ercent of the 
county. 'l'he Lindley fine sand covers 2.2 percent and the r emaining drift 
types each less than 1 percent of the total area. 

The Clinton silt loam, the largest loess type, is the most extensively developed 
individual soil. It cover s 34.5 percent of the total ar ea. The 'l'ama silt loam 
with the li ght colored phase which is limited in area, cover s 12.5 per cent of thti 
area and is th e third lar gest type. 'l'he other loess types are developed only to 
a limited extent and each covers less than 1 per cent of the county. 

'l'he Bremer silt loam is the largest terrace type, covering 4.6 per cent of 
the county. The r emain ing terrace soils are small in ar ea, each covering less 
than 1 p ercent of the area. 'l'h e '\Vabash silt loam, the largest bottomland soil, 
covers 3.1 percent of th e county. Meadow is mapped on 1 per cent of the area. 
'l'he r emaining bottomland soils each cover less than 1 percent of the area. 

Ther e is some r elationship between the topographic f eatures of the uplands 
and the various soil types whi ch are mapped. On the drif t uplands the Clyde 
soils are found in the fiat to depressed areas, the Carrington soils occur in the 
gently undulating to rolling areas, and the Shelby and Lindley soils are found 
upon the strongly rollin g to rough and broken areas. In t he loess section the 
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'l'ABI.1,: JII. AREAS OF DIF}'EREN'l' SOIL TYPES IN JO:NES COUN'I'Y 

Soil 
No. 

83 
1 

84 
4 

135 
136 
32 
92 
85 

80 
120 
177 
178 
30 

223 

88 
75 
45 
46 
81 
43 
36 
38 

108 

26 
20 
71 
18 
70 
48 

Soil 'l'ype 

DRIFT SOILS 
Carrington silt loam ______ ________________ __ ___ __ _ 
Carrington loam -------- --- -- ---------------------Clyde silt loam ___________ _________ ___ ______ _____ _ _ 
Carrington fine sandy loam __ ___ ___ _______ _______ _ 
Lindley fine sand __________________ __ _______ ______ _ 
Lindley fine sandy loam ____ __ ____ _____ ___ ___ ___ _ _ 
Lindley silt loam ________ ___ ___ ________ ____ ____ __ _ _ 
Shelby fiine sandy loam ___ __ ______ _____ _________ _ _ 
Clyde silty elay loam__ ________ __ _ ______ _ 

LOESS SOILS 
Clinton silt loam ___ _________________ ____ __ _______ _ 
'l'ama _silt loam ----------------------- -- ---------
'l'ama silt loam (light-colored phase) __ ______ ____ _ 
Clinton very fine sandy loam ___ ___ __ __ ____ ______ _ 
Muscatine silt loam ____________ ___ __ ______ ______ _ _ 
Dodgeville loam ------------------------------- ---

TERRACE SOILS 

Acres 

57,408 
35,776 
rn.008 
13,760 
8,256 
2,368 
1,472 
1,024 

320 

12,5,760 
41,0881 
4,288} 
3,200 
2,048 
2,176, 

P ercent of 
total area 
of county 

15.7 
9.8 
5.2 
3.8 
2.2 
0.6 
0.4 
0.3 
0.1 

3~.5 

12.5 
0.9 
0.6 
0.6 

Breme1' sdlt loam_ __ __ ___ ______ ___________________ _ 16,768 4.6 
Waukesha silt loam_____________________ __________ 3,200 0.9 
Buckner fine sandy loam ______ ___ __ _____ __ ___ ____ _ 1,472 0.4 
Buckner fine sand____ ____ __________ ________ __ ____ _ 1,53'6 0.4 
Jackson silt loam________ ______ ___ ________________ 1,024 0.3 
Brem1ir silty clay loam ____ ____ __________________ _ 640 0.2 
Buckner silt loam_ _______ ___ ______ ______________ __ 640 0.2 
Buckner loam -- -- ----- ----- -------- -------------- 320 0.1 
O'Neill loam ----------------------------------_-_-_-_-___ 3 __ 84_·_-' ___ 0_._l __ 

SW AMP AND BO'ITI'OMLAND SOILS 
Wabash 13ilt loam __________ __ ______ ____ ___ ___ __ __ _ 
Meadow ------------------------ ------------------
Genesee silt loam ---------------------------------
Cass loam---------------- ---- --- -----------------Genesee ve,i·y fine sandy loam _______ ______ _______ _ 
Wabash silty elay loam __ _____________________ ___ _ 

'l'otal ___ ___ __ __ ___ _____ __ __ ___ _ _ -- -

11,456 
3,520 
3,392 

960 
832 

64 

364,160 

3.1 
1.0 
0.9 
0.3 
0.2 
0.1 

Muscatine silt loam is found on the level to depressed uplands. 'l'he Tama 
soils occur on the undulating to gently rolling areas, and the Dodgeville types 
have a similar topography. The Clinton soils are found on the more strongly 
rolling to broken areas of upland. There is very little development of topographic 
features on the terraces, altho in a few cases erosion has occurred to some extent 
on the older and higher areas. This is particularly true of the Jackson soils. On 
the bottomlands there are no topographic features. 

The Fertility in Jones County Soils 
Samples were taken for analysis from each of the soil types in the county 

except the area of Meadow. This was not sampled because of its great variabil
ity and minor importance agriculturally. The more extensively developed typ es 
were sampled in triplicate, but only one sample was taken in the case of the 
minor types. All samplings were made with the greatest care to insure results 
which are truly representative of the various soil types, and which would not be 
affected by the previous treatments of the soil or by any abnormal soil conditions. 

JONES COUNTY SOILS 13 

Samples were secured at three depths, 0 to 6 2/ 3 inches, 6 2/ 3 to 20 inches and 
20 to 40 inches, r epresenting the surface soil, 'the subsurface soil and the sub
soil, respectively. 

Analyses were made for total phosphorus, total nitrogen, total organic carbon, 
total inorganic carbon and limestone r equirement. The official methods were 
employed for the phosphorus, nitrogen and carbon determinations, and the 
Truog qualitative test was used for the limestone r equirement determinations. 
The £gures given in the tables are the averages of the results of duplicate deter
min ations on all samples of each type and they represent, therefore, the average 
of 2 or 6 determinations. 

THE SUR1FACE SOILS 

Th e results of the analyses of the surface soils are given in table IV. They 
are calculated on the basis of 2 million pounds of surface soil per acre. 

There is considerable variation in the phosphorus content of the soils of the 
county, the amount present varying from 377 pounds per acre in the Lindley 
fine sand, up to 2,208 pounds in the Clyde silt loam. No r elationship is apparent 
between the phosphorus content of the soils and the various soil groups, altho 
the bottomland soils are a little better supplied than the upland types which 
might be expected from th e fact that there has been less plant growth and 
hence a smaller removal of plant food constituents. In general there is a much 
wider variation in the phosphorus content among the soils of the various groups 
than between groups. 

Some r elationship is evidenced between the various soil series and the phos
phorus supply. Thus on the drift uplands the Clyde soils are the richest in this 
element. The Carrington types are much lower in phosphorus and the Lindley 
and Shelby soils are very poorly supplied. On the loessial uplands the Muscatine 
si lt loam is the richest in phosphorus. This is followed by the Tama and the 
Clinton and Dodgeville soils are the lowest. On the terraces the Bremer soils 
and some of the heavier Buckner types are the richest in phosphorus, while the 
0 'Neill soils, the J ackson silt loam, and the coarse-textured Buckner soils are 
the lowest in phosphorus. On the bottomlands the Wabash types are the higlrnst 
in the element, followed by the Cass and Genesee soils. Apparently the fac
tors which serve to differentiate soil series, have an influence on the phosphoruic: 
content of the soils. Thus the color of the soil, the topography, the character of 
the subsoil, the origin and the previous history of the soil all influence the supply 
of phosphorus. Soils which are dark in color, level to flat in topography and 
with heavy subsoils, like the Clyde, Musc_atine, Bremer and Wabash types, are 
richer in phosphorus than .the lighter-colored soils, more rolling in topography, 
and with coarser-textured subsoils, such as the Lindley and Shelby types on the 
drift uplands, the Clinton soils on the loessial uplands, the Jackson and O'Neill 
soils on the terraces, and the Genesee and Cass types on the bottoms. 

There is some evidence of the effect of the texture of the various soils on the 
phosphorus content. Thus on the drift uplands the Carrington fine sandy loam 
is much lower in phosphorus than the finer-textured Carrington types. The 
'Carrington silt loam is a little lower than the Carrington loam which is contrary 
;to the usual r esults, probably due to some abnormal condition in these samples, 
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Soil I 
No. 

83 
1 

84 
4. 

135 
136 
32 
92 
85 

80 
120 
177 

178 

. 30 
223 

88 
75 
45 
4.6 
81 
4.3 
36 
38 

108 

26 
71 
18 
70 

4.8 

SOIL SURVEY OF row A 

'rABLE IY. PLAl'\TT FOOD IN JONES COUN'rY, IOWA, SOILS 

Pounds per ncrc of 2 rn'iJJ ion pounds of surface soil (0- 6%") 

Total 

I 
'l'otal I 'rota! )Lime~tone 

Soil •rype phos- 'rota I organ ic inorganic require-
phorus nitrogen carbon carbon ment 

DRIF'J' SOILS 

Can·ington silt loam ____ 808 3,960 36,564 6,000 
Carrington loam ______ __ 1,091 5,560 51,894 8,000 
Clyde silt loam _____ _____ 2,208 12,360 91,297 2,000 
Carrington fine sandy 

loam ------------ ------ 579, 1,720 21,597 3,000 
Lindley fine sand __ ____ __ 377 1,240 12,831 None 
Lindley fine sandy loam _ 619 2,080 21,706 3,000 
Lindley s:ilt loam ______ __ 6416 2,600 22,634 8,000 
Shelby fine sandy loam __ 727 2,880 27,488 7,000 
Clyde silty clay loam ____ 2,100 8,080 69.211 3,000 

LOESS SOIJ,S 

Clinton silt loam ___ ___ __ 686 2,280 22,252 3,000-
'.rama silt loam ___ __ ____ _ 994 4,400 51,671 5,000 
Tamai silt loam (Jight-

colored pha se) - -- - --- - 848 :u so 30,978 fi,000 
Clinton very fine sandy 

loam ------------- ----- fiOS 2.440 23,097 2,000 
Muscatine silt loam ____ _ 1,414 4.560 47,640 7,000 
Dodgeville loam ________ 633 3,520 37,57& 5,000 

'J'ERRACE SOTLS 

Bremer sil t loam ______ __ j l ,360 4,000 39,050 2,000 
Waukesl1a siilt loam _____ 889 3,960 39,'977 7,000 
Buckner fine sandy loarn l 929 1,800 22.034 8,000 
Buckner fine sand ____ __ _ 727 l.880 20:234. 8.000 
Jackson sil t loam ___ ____ 902 2,760 28.497 5,000 
Bremer sil ty clay loam __ 1.84.5 5,960 56:857 3,000 
Buckner silt loam __ __ ___ 

1 

1,751 4,840 50,313 7,000 
Buckner loam _____ __ ____ l ,952> 3,880 39,377 8,000 
O'Neill loam ___ _________ 1,158 4.,120 47,340 8,000 

SW AJ\IP A~D BO'I."l.'O1\ILAND SOILS 

Wabash silt loam ________ 1,481 5,000 45,622 1,000 
Genesee sil t loam __ _____ 835 1,960 19,307 2,000 
Cass loam -------- ------ 1,091 3,560 W,538 l ,000 
Genesee very fine sandy 

loam ------------------ 727 2.200 18,737 None 
Wabash silty clay loam _ 1,427 5,3,20 59,421 3,000 

Thre is little clifl'crencc between the Clyde silt loam and the Clyde silty clay 
loam but both are very high in phosphorus. Ordinarily the silty clay loam 
" ·ould be a little richer than the sil t loam. 'l'he Lindley sil t loam is th e richest 
of the Lindley types and the fi ne sand is much lower in phosphorus than t he fine 
sandy loam. On the loessial uplands the Clinton very fine sandy loam is lower 
than the silt loam and the l igh t-colored phase of the Tama silt loam is lower 
than the typical Tama. The Bremer silty clay loam is higher than the Bremer 
silt loam on the terraces. 'l'he Buckner loam and silt loam are the highest of 
the Buckner types, being much better supplied than the fine sandy loam or 
the fine sand. The Buclmer loam is richer than the Buckner silt loam, p r obably 
due to some variation in the samples. The fine sand is much lower than th:'. 

JON ES COUNTY SOILS 15 

fine sandy loam. On the bottoms the ·wabash silt loam and silty clay loam arc 
very similar in phosphorus conten t. Orcl inadly the silty clay loam would b,) 
somewhat higher. The Genesee silt loam is better suppli ed than the Genesee 
very fine sandy loam. 'l'hc con clu sions ,rhich have been r eached along this 
line from tests on many soi l types in other counties are largely confirmed. lt 
seems evident that heavy-textured soils may in genera l be expected to contain 
more plant food than t he sandy types. 'l' hn s silty clay loams are ordinarily 
bette r snpplied than sil t loams, silt loams a re better suppli ed than loams and 
loams are better supp li ed than sandy loams or sands. 

From the analyses of the soils as a ,d1ole, it appea rs evid ent that phosphorn s 
may be a limiting factor in crop growth in the very near f uture. 'l'he total con
tent of the element is generally low anc1 there is probably a need fo r availabl e 
phosphorus on many of t he soi l types at the present time. Certainly some p hos
phorus fe rtilizer will be needed very soon to ma in tain th e snpply of thi s con 
stituent. 

'l' he nitrogen content of the soil varies from 1,240 pounds in t he Lindley 
fine sand up to 12,360 pounds in the Clyde silt loam. 'l'h er c is no evidence of 
any r elationship between the nitrogen content and the various soil groups, altho 
the bottomland soils ar e a little better supplied, on the average, than the upland 
soils, due undoubtedly to the smallel' crop growth of these soils and hence t he 
smaller r emoval of plant food. 

'l'he differences in nitrogen content seem to reflect differ ences in characteristics 
which serve to distinguish the various soil serie . Variations in color, topog
raphy and subsoil char acteri stics indicate differ ences in nitrogen. Thus, on 
the drift uplands the Clyde soils which are dark in color, level to depressed in 
topography and have heavier-textured subsoi ls are the highest in nitrogen. The 
Carr ington soils ar e more poorly supplied with this constituent but are much 
r icher in nitrogen than the Lindley and Shelby types. On the loessial uplands, 
the Muscatine and 'l'ama soi ls are much better supplied than the Clinton and 
Dodgeville types. On the terraces the Bremer soils are the richest in nitrogen 
and the heavier-textured Buckner types are better supplied than the coarse
textured types. On the bottomlands the Wabash soils are the richest in nitrogen, 
and the Cass soils are better supplied than the Genesee. 

'l'he effects of textural cli.fferences ar e indicated also on the nitrogen content. 
'l'he Carrington silt loam and loam are richer in nitrogen than the fine sandy 
loam. 'l'he silt loam is lmrer than the loam, which is contrary to the usual r e
sults. 'l'he Clyde silt loa m is somewhat higher than the silty clay loam, which 
is also contr ary to th e usua] results. The Lindley silt loam is mu ch better sup
plied than the fine sandy loam or fine sand. 'l'her e is Ycry li t tle difference be
tween the Clin ton silt loam and t he , ·ery fin e sandy loam. Ordinarily t he silt 
loam is ri cher i11 nitrogen than the Yery fin e sandy loam. On the terraces the 
Bremer silty clay loam is higher than the silt loam. 'l'he Buckn er silt loam is 
the highest of the Buckner types, while the Buckner loam is better suppli ed 
than the fine sandy loam or fin e sand. On the bottoms the W abash silty clay 
loam is richer than the silt loam. There is very littl e difference between t he 
Genesee s ilt loam and the ver y fin e sandy loam of the same ser ies. In general 
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these r esults bear out previous conclusions, indica ting that fin e-textured soils arc 
richer in nitrogen than coarse-textured types. Silty clay loams are ordinarily 
richer in nitrogen than silt loams; silt loams are better supplied than loams; 
and loams are richer than sandy loams or sands. 

Most of the soils are apparently fairly well supplied with nit r ogen, but in 
some instances the amount present is too small for the best crop growth, and 
nitrogen will soon be needed. In planning systems of permanent fe rtili ty for 
the county, nitrogen should cer tainly not be disregarded. Not only is t her e a 
need for nitrogen fertilization in some cases now, but on all the soils the use of 
some fertilizing material supply ing nitrogen will be ve ry necessary in the near 
future. 

The proper preservation and application of .farm manure will aid materially 
in keeping up the nitrogen content of the land. It is a valuable .fertili ze r and 
brings about large incr eases in crop yields. rl'h e p roper use of cr op r esidues 
will also be of value in keeping up the supply of nitrogen. rl'h e turning unde1· 
of leguminous crops as green manures is the best and cheapest method of sup
plying nitrogen to the soil. 

'l'he organic carbon content in the soils va ries in much the same way as 
does the nitrogen. The Clyde silt loam is the ri chest in this constituent and 
the Lindley fine sand is the poorest. These are the same types which wer e the 
highest and lowest r espectively, in nitrogen. Again , t here is little evidence of 
any relationship between the content of organic carbon and the soil groups, but 
the effects of the characteristics which serve as a basis for the determination 0£ 
soil series and soil types are definitely shown. 'l'he color , the topography and 
the subsoil characters all play a part in determining the content of organic 
carbon. rl'he texture is also of importance. Dark-colored types like t he Clyde 
and Muscatine are higher in organic matter than lighter -colored soils like the 
Lindley and Clinton. rl'he types occurring on level to depressed areas like the 
Clyde and Muscatine are generally higher in organic matter than types like t he 
Carrington and Tama which are more undulating to rolling in topography. Soils 
with heavy-textured subsoils are higher in organic matter than those having 
coarse-textured subsoils. Thus the Carrington soils a re ri cher than the Lindley 
and Shelby types, the Bremer so ils on the terraces are better suppli ed than the 
0 'Neill and Buckner types and the Wabash soils are richer than the Cass soi ls 
on the bottoms. 

'l'he textural differen ces are also of importance. The Carrington fine sandy 
loam is poor er than th e sil t loam and loam. 'l' he loam is ri cher th an the silt 
loam which is contrary to th e usual results, and the Clyde silty clay loam is 
low er than the Clyde silt loam. 'l' he Lindley sil t loa m is bettel" suppli ed than 
the fine sandy loam whi ch is richer than the fin e sand. 'l'her e is littl e difference 
between the Clinton silt loam and the yery fine sanely loam. 'l'he Bremer silty 
clay loam is ri cher than the Bremer silt ·1oam and the Buckner silt loam is rich
er than the Buckn er loam which is better suppli ed than the fin e sandy 
loam or fine sand. The ·wabash silty clay loam is richer than the silt loam. 'l'he 
Genesee silt loam is better supplied than the fine sanel y loam. Previous obser-
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vations along this line ar e thus confirmed. F'ine-textured soils are ri cher in 
organic matter than those which ar e coarse in texture. 

Many of the soil types are well supplied with organic matter, altho some are 
lacking. On the light-colored san dy soils the use of some fertilizing material 
supplying organic matter is necessary, and on all the soils in the county the 
r egular addition of some materials supplying organic matter is desirable if th ·:' 
f ertility of the lan d is to be kept up. 'l'he use of farm manure is profitable on 
i he light-color ed, sandy soils, but it will also bring about lar ge crop increases 
on the darker-colored, better-supplied types. rl'he turning· under of leguminou;; 
cr ops as gr een manures will be of value on many of the soils to supplement farm 
manure, or as a substitute for it. The proper u t ilization of all cr op r esidues 
is also very desirable and will further aid in maintaining the supply of organic 
matter in the soils. 

None of the soil types show any content of inorganic carbon, and all ar e acid 
in r eaction and in need of lime. l<'or the best growth of a ll farm crops, espe
cially legumes, lime should be applied. 'l'he lime r equirements of the various 
soil types, as given in table 1 V are indicative only of the lime needs of these 
soils. Soils vary widely in acidity and even soils of the same type from differ ent 
areas will show differing lim e needs. 'l'he only way to dete rmine the proper 
amount of lime to apply is to have the par ticular soil tested. Farmers may 
test their own soils or they may send a small sample to the So ils Section of the 
lowa Agricultural Experiment Station where it will be tested free of charge. 
It is very importm1t that all the soils of this county be tested and that lime be 
applied as necessary, if the best crop yields, and especially of legumes, are to 

be secured. 

THE SUBSURFACE SOILS AND SUBSOILS 

The r esults of the analyses of the subsurface soils and subsoils are given rn 
tables V and VI. 'l' hey are calculated on the basis of 4 million pounds of sub
smface soil and 6 million pounds of subsoil per acre. 

The analyses of the surface soils seem to indicate fairly definitely the needs 
of the soils of the county, and it is unnecessary to consider the analyses of the 
lower soil layer s in detail. 'l'her e is no large content of any of the essential 
p lant food constituents in the subsurface or subsoil layers of any of the types 
and hence deficiencies in the surface soils will not be supplied from below. In 
most instances there is actually a lower content of plant food in the subsurface 
soil and subsoil, and the need 0£ the various elements is even grea ter t han was 
indicated by the analyse· 0£ the surface soil. 

'l'he fig'ures given in tables V and VI ser ve largely to emphasize the needs of 
the soils. 'l'he supply of phosphorus is low and the need of phosphorus fe rtilizer;; 
in t he near future is evident. There seems a good possibili ty t hat such fer
t ilizers may frequ ently be employed profitably at the presen t time. 'l'he supply 
of organic matter and nitrogen is rather low in some of th e types, and in general 
there is no excessively large amount of these constituents. 'l'he use of some 
fer tilizing material supplyin g organic matter and nitrogen is therefore n ece:-;
sary in all systems of p ermanen t fertility. Regular applications of such fer tili z
ing materials must be made if the supply of these constituents is to be kept up. 
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'l'ABLE V. PLAN'!' FOOD IN JOKES COUN'l'Y, IOWA, SOILS 

Pounds per acre of -1 million pou nd~ of subsurfa ce soi l (6¾" to 20") 

So il 'l'ypc Total I I 'l'otal I 'l'otal ILimc~ ton c 
phos- 'l'otal organic inorganic rcq uirc-

phorus nitrogen carbon carbon mcnt 

DRIYl' SOILS 
Carrington silt loam ____ 1,534 5,840 56,885 I 4,00U Carrington loam ------
Clyde .silt lomn __ ======== 

1,830 6,96{) 75,2G5 ------ 7,000 
2,612 10,560 122,405 2,000 Carrington fine sandy -- -- --

loam 
f.inc ,:a nd ________ 7EO 3,36{} 22,197 3.000 Lindley ---- - -

Lindley f ine saudy loam _ 
404 2.320 23.G20 ------ Non<> 

Lindley silt loam ________ 996 2,240 17,343 ------ 3,000 
754 2,320 16,634 8,000 Shelby fine sandy loa m_ ------

Clyde silty clay loam __ __ 
1,372 3,2SO 36,214 - ----- 6,000 2,288 8,720 100,0801 - - - - 2.000 

LOESS SOILS 
Clinton silt loam ________ 1,670 2,720 23,779 3.000 'I'ama silt loam ___ ___ ____ 1,804 5,600 49,413 6,000 'I'arna silt loam (light-

colored pha ;-:c) ____ __ ___ 1,562 5,200 55,958 6,000 Cli nton very fi ne sa udy 
1,454 2.400 22,525 2.000 M:~~~~inc-s1ff _1_oi~11=====I 2,074 5,840 68,012 ,000 223 Dodgevill e loam ________ 1,212 4,720 68,011 6.000 

'J'ERRACE SOILS 

88 Bremer silt loam ________ 2-,640 9,7160 47,804 2,000 75 Waukesha silt loam _____ ------
45 Buckner f ine sandy loam 

1,239 5,200 52,230, ---- -- 7,000 
46 Buckner f ine sa nd _______ 

1,696 3,840 42,75f) ------ 7,000 1,724 2,960 22,579• 8.000 81 J ackson silt loam ___ ____ 1,320 3,520 27,706 
------

43 Bremer silty clay loam __ -- - --- 3,000 2.694 4,320 59,230 2,000 36 Buckner silt loam ___ ____ 3,044 7,280 85,627 
------

38 Buckner loam 2,800 5,680 67,~29 
------ 7,000 

l ':r . ---------- ------ 7,000 08 0 Ne ill loam 1,858 6,160 29,a33 8.000 

s ,,Ai\IP AND BO'JVl'OMLAND SOILS 

26 Wabash silt loam ___ _____ 3,178 12,400 133.895 2,000 71 Genesee s•ilt loam ________ --- ---
18 Cass loam 

1,508 3,840 29,506 ----- - 2,000 
--------- ----- 1,724 2,880 34,099 ] ,000 70 Genesee very f ine sa ndy ------

loam ----------------- - 1.454 3,840 40.589 None 48 Waba sh s il ty clay loam_ 4:766 3,680 
------

55,576 -- - - 2,000 

The soils are all acid in r eaction in the lower soil layers, and henc:c there~ 
need for lime on all the soi l types and they should be tested for their lime re
quirements and the proper amoun t of lime appli ed fo r the best growth of gener al 
farm crops, ra rticularly legumes. 

Greenhouse Experiments 

'l'wo _greenho~se experiments were carried out on soils from Jon es County to 
secure mformat10n regarding the fert ili zer needs of the soils and the valu e of 
cer tain fert ilizing materials. 'l'hese tests were mad e on the Carrington silt loam 
and the Clinton sil t loam, two of the most important types in the county. Jn 
addition, g reenhouse experiments on the Carrington si lt loam and Carrington 
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No. I 
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TABLE VI. PLANT F'OOD IN JO NES COUNTY, IOWA. SO ILS 

Pounds per acre of 6 mi ll ion pou nd ~ of ,; ub,:oil (201' to 40") 

19 

Soil Type 
'fatal I I 'l'otal I Total !Limestone 
phos- I 'I'otal organic inorganic rcquire-

pb01us nitrogen carbon carbon rnent 

DRIP-!' SOILS 

Carrington silt loam ____ 1,575 4,600 31,169 3,000 
Carrington loam __ __ ____ 1,980 6,540 50,640 6,000 
Cl~·clc silt loam __________ 2,787 4,120 44,622 None 
Carrington fine sa ndy 

loam ------------------ 1,373 4,120 70,192 4,000 
Lindley fine sand ________ 525 3,260 29,850, 1,000 
Lindley fine sandy loam 1,616 4,780 14,316 3,000 
Lindley silt loam _____ ___ 1,171 2,780 21,843 8.000 
Shelby f ine ,;andy loam __ 1,980 4,440 21,434 5,000 
Clyde silty clay loam __ __ 2,625 7,500 69,49•1 1,000 

LOESS SOILS 

Clinton silt loam __ __ ____ 2,181 3,640 20,370 4,000 
Tama _silt loam __________ 2,4,63 13,100 103,162 6,000 
Tama s-Ut loam (I ight-

colored ph_ase) 1,818 6,380 3-1,6 7 5,000 
Clinton very fine sandy 

loam --------------- --- 2,262 4,120 21,025 2,000 
l\fuscatinc silt loam __ ____ 1,575 7,340 50,231 5,000 
DodgcYillc loam ____ _____ ~To ,;ample 

'.l'ERRACE SOILS 

Bremer silt loam ________ 3,59~ 5,900 60,560 1,000 
Waukesha silt loam _____ 1,899 4,940, 33,1331 7,000 
Buckner f ine sa ndy loam 2,424 5,580 54,403, 7,000 
Bnrkncr f ine sand ____ __ _ l ,9EO 4,780 42,704 8,000 
Jn ck,:on _,; ii t loam ____ ___ _ 2,019 4,600 24.214' 6,000 
Bremer ,:"ilty rlay loam __ 4.443 4.7~0 M39 J 1,000 
Buckner silt loam ____ ___ 3,393 10,860 91,790 7,000 
Buckner loam _______ ____ 3,555 9,260 76,165 7,000 
O'Nei ll loam --------- --- 1,818 4,600 30,433 8,000 

F;WAl\IP AND BO'l'TOl\'I.LAND SOILS 

Waba sh silt loam _______ 3,231 11,500 111,670 2,000 
Genesee ,:ilt loam ______ __ 1.980 8,6W 40.250 2,000' 
Cass loam -------------- 1,535 1,820 18,,107 None 

Gcnc,:cc YCl'Y fine ~andy 
None loam ------------------ 2.362 fi ,860 79.178 

Waba,:h silty rla r loam _ 7.395 5.740 63.23!} 2,000 

loam from Delawar e County , the Tama silt loam from Ben ton County, t he light
colored phase of the 'l'ama silt loam from Dubuque County and the Clyde silt 
loam from Linn Coun ty are included; t hese types all occur in Jon es County, 
and the results secured may be considered as definitely applicable to the soils 
of this county. 

'l'he treatments employed in all the experiments in clnded t he application of 
manure, lime, rock phosphate, superphosphate, a complete commercial fe rtilizer 
and muriate of potash. Th ese materials ,ver e used :in amounts which ar e ordi
narily employed in the fi eld , hence the r esults in dicate quite definitely t he fer
tilizer effects which may be secured in the field. Manure was applied at t he r ate 
of 10 tons per acre. Lime was added in sufficient amounts to neu tr alize t he 
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acidity of t he sojl. Rock phosphate was added at the rate of 2,000 pounds per 
acre, superphosphate at t he rate of 250 pounds per acre, a standard 2-J 2-2 
complete commer cial f ertiljzer at the rate of 300 pounds per acre, and muriate 
of potash at the rate of 50 pounds per acre. \Vheat and clover were grown in 
the experiments, the clover being seeded about one month after the wheat was 
up. In t he experim ent on the Carrington sil t loam from Jones County and on 
the light-colored phase of the Tama silt loam from Dubuque County, only the 
yield of wheat was secured. 

THE RESULTS ON THE CARRINGTON SILT LOAM 

The results of the experiment on the Carrington silt loam from Jones Coun ty 
are given in table VII, the :figures being the averages of the yields on duplicak 
pots. 

The superphosphate increased t he yield of wheat consider ably . The lime with 
the superphosphate showed a small effect. The manure alone increased the 
yield to a much greater extent . When the superphosphate was <1pplied with 
the manure, a fu r ther increase was obtained. The limestone with manure ancl 
phosphate showed a sti ll further increase. When the muriate of potash wa;; 
added with the manu re, limestone and superphospha te, there was no gain. 

These r esults indicate t hat this soil will r espond to the application of manure 
in a very large way, and t he liberal addit ion of this material is very desirable. 
The application of lime is necessary as the soil is acid in reaction , and lime 
will bring about large increases in the yields of general farm crops and par
ticularly of legumes. The addition of superphosphate will undoubtedly prove 
worth while, and tests of this material on individual farms are recommenderl. 
The use of muriate of potash cannot be recommended on t his soil, at least not 
unt il tests have shown it to be profitable. 

THE RESULTS ON THE CLINTON SILT LOAM 

The r esults of the experiment on the Clinton silt loam from J ones Coun ty 
are given in table VIII. 

The superphosphate increased the yields of both the wheat and clover , showing 
large effects in both cases. The limestone applied with t he superphosphate had 
no effect on the wheat but brought about a large increase in the clover. Th e 
manure alone increased the yield of wheat about the same as the superphosphat e 
but it brought about a greater effect on the clover. The superphosphate with the 
m<1nurc incr eased both crops, showing a large effect in both cases. The limestone 
applied with the manure and superphosphate had no effect on t he wheat but 

TABLE VII. GREENHOUSE EXPERIMENT, CARRING'rON SIL'.I' LOAM, 
JONES COU:N'l'Y 

Weight of 
Pot Treatment wheat gra in 
No. in grams 

1 Check ------ --- ---- ------- --------- ---- ------------------------------ 29.0 
2 Superphosphate _ _____ ___ _ __ _ _ _ __ ___ __ ___ _ ___ __ ___ __ _______ ___ _ __ ___ 33.2 
3 Limestone+ superphospha t e ___ ______ ___________ --------------- _ ___ _ 34. 7 
4 Manure ____ _ __ _____ ___ ___ _ __ _______ __ ___ __ __ __ ___ ____ ___ __ ____ __ __ __ 41.0 
5 Manure+ supcrphosph ate ______ __ ____ __ ___ ___ ______ ---- ------ ------- 42.0 
6 Manure+ limestone+superphosphatc ---- ----- ---------------------- 43.2 
7 Manure+ limcstone+ superphosphate+ potassi um ____ ______________ 41.2 
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F ig. 3. Clover on Carrin gton s il t loam t'rom J ones County, gr eenhou se experim ent. 

brought about a large increase in the yi eld of clover. 'fhe muriate of potash 
appli ed with the manure, lime and superp hosphate increased the yield of wheat 
but had no effect on the clover. 

Apparently this soil would r espond very profitably to applications of farm 
manure and liberal additions of this material are recommended. 'fhe type is 
acid and the application of lime is very necessary, especially for the best growth 
of legumes. Lim e often shows beneficial effects on general farm crops also. The 
addition of super phosphate would undoubtedly prove profitable, and tests under 
ind ividual farm conditions are r ecommended. 

l 

Pot 
No. 

l 
~ 
8 
4 
5 
6 
7 

l 

'l'ABLE VIII. GREENHOUSE EXPERIMEN'l', CLIN'l'ON SILT LOAM, 
JONES COUN'l'Y 

Weight of 
'l'reat rnent wheat gra in 

in grams 

Check ______ _______ _________ __ --------- ---- --- ------- - 20.8 
Supcrphosphate _____ ___ ___ ---------- ----- --- ---- --- 29.0 
Limestone+ superphosphate -- --------------- -- ------ 28.0 
:Manure ----------------- ---- ------------------------ _ 29.2 
Manurc+ superphosphatc ___ ___ _______ --------- ------ 32.2 
Manure+ limestone+!;!upcrphoEphatc --------.-------- 31.0 
Manure+ limestone+superphosphatc+pota ss1urn ___ 36.7 

Weight of 
clover in 
grams 

31.7 
35.9 
39.9 
40 .2 
42.1 
51.9 
51.2 

Fig. 4. Clover on Clinton silt loam from Jones County, greenhouse experiment. 
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TABLE IX. GREENHOUSE EXPERI.MEN'l', CARRTNG'l'ON Silfl' LOAl\l, 
DELA WARE COUN'l'Y 

Pot 
No. 

'l'reatment 

1 Cheek -- ---------------- -------- ----------------------
2 Mann re ------------------ --------------------- -------
3 Manure+ I irnestone ------ ---- -------------- ----------
4 Manme+limestone+ rock phosphate __ ________ __ __ _ _ 
5 .Manure+limes tone+superphosphate ____ ____ ____ ___ _ 
6 Manure+limestone+complcte cornrnereial fertilizer_ 

Weight of Weight of 
wheat grain clover in 

in grams grams 

8.0, 
8.9 
8.9 

11.5 
12.2 
12.3 

15.8 
18.6 
21.4 
21.6 
24.4 
22.0 

THE RESULT,S ON THE CARRINGTON SILT LOAM FIROM DELkWARE' COUNTY 

The r esults of the experiment on th e Carrington silt loam from Delaware 
County are given in table IX. 

The benefi cial effects of manure are evidenced in the increased y ields of wheat 
and clover which were secured. 'l'he limestone with the manure showed no effect 
on the wheat but brought about a pronoun ced in cr ease in t he y ield of clover. 
The rock phosphate appli ed with the manure and lime increased the yield oJ' 
wheat to a large extent but showed little effect on the clover. 'l'he snperphos
phate with the manure and lime had a larger effect on both crops than did the 
rock phosphate. 'l'he complete commerci al fertilizer with the manure and lime 
had a similar effect on th e wheat to that brnught about by the superphosphate 
but showed a slightly small er influence on the clover. 

These r esults indicate that the Caning-ton silt loam would be benefited mate
rially by appli cations of manure, lime and a phosphate fertili zer . 

THE RESULTS ON THE CARRINGTON LOAM FROM DELAWARE COUNTY 

The results of the experiment on the Carrington loam from Delaware County 
are given in table X. The application of manure increased the yield of wheat 
but had little effect on the clover . rrhe limestone with the manure showed no 
effect on the wheat but gave a large increase in the clover . 'l'he rock phosphate 
with the manme and lime brought about a large in cr ease in th e y ield of wheat 
and showed a beneficial effect also on the clover . 'l'hc snperphosphatc with the 
manure and lime gave a slightly smaller influence thm1 the rock phosphate on 
the wheat but had a larger effect on the clover. The complete commer cial f er
tilizer with the man nre and lime brought about effects on both crops very simi 
lar to those exerted by th e phosphates. 

It is appar ent from these r esults that this soil will r espond profitably to ap
plications of farm manure. The use of Lime is necessary as the soil is acid, and 
the best crop yields will not be secured until proper applications of lime are 
made. Th e addition of a phosphate f ertilizer will prove distinctly profitable 
on this type. Tests of rock phosphate and superphosphate arc recommended 
There is no evidence that the complete commercial fertilizer used in this test 
would be of any more value than a phosphorus carrier. 

THE RESULTS ON THE TAMA SILT LOAM FROM BENTON COUNTY 

The results secured on the Tama silt loam from Benton County are given in 
table XI. 'l'he beneficial effects of the application of manure to this soil arc 
indicated by increases in the yields of both the wheat and clover crops. The 
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'l'ABLE X. GREENHOUSE EXPERIMENT, CARRING'l'ON LOAM, 
DELAWARE COU~'rY . 

Pot 
No. 

'l'reatment 

1 Chee k __ ___ ------______ _____ ------ ____ __ _ -------------
2 l\1 anure ___ __ ___ ___ __ ___ __ __ __ ___ _____ __ ------------- -
3 Ma nu re+ limestone ------------------------ ----- -----
4 M:1nurc+ limes tonc+ rock phosphate --------------- -
5 Mmrnrc+ limestone+superpho1-phatc ----------------
6 Manurc+ limes tone+ complete commerci:11 fertilizer 

Weight of I Weight of 
w)1 eat grain clover in 

111 grams grams 

5.5 
6.9 
5.8 
9.4 
8.8 
9.1 

21.2 
20 .6 
29.8 
30.4 
31.0 
29.2 

addition of lime with the manure incr eased the wheat yield slightly and brnught 
about a very large increase in the clover. rrhe rock phosphate with the manure 
and lime definitely increased the yields of both crops. 'l'he superphosphate 
with the manure and lime had a similar effect to the rock phosphate on both 
th e wheat and the clover . 'l'he complete commercial fertilizer had a similar 
effect on th e wheat to that brought about by the phosphates. The yield in the 
case of the clover was not secured. 

Tbese data indicate t·he value of applications of manure. lim e and a phosphate 
fertilizer to the Tama silt loam. The addition of manure to this soil will bring 
about large benefi cial effects on general farm crops. Lime is particularly valu
able on legumes, as is indicated by the beneficial effects on the clover in this 
exp eriment. 'l'he application of a phosphate fertilizer is highly desirable, in
cr eases being; seem ed on both crops grown in this test. Both rock phosphate 
and superphosphate should be t ested on this soil under farm conditions. The 
complete commercial fertilizer used here is no more desirable for application 
than one of the phosphates. 

THE RESULTS ON THE LIGHT-COLORE'D PHASE OF THE TAMA SILT LOAM 
FR!OM DUBUQUE' COUNTY 

The r esults secured on the light colored phase of the Tama silt loam from 
Dubuque County are given in table XU. The addition of manure brought about 
a large effect on the wh eat grown on this soil. Lime with the manure gave a 
fnrth er in cr ease, which is particularly interesting as wheat does not usually 
r espond to lime. 'l'he two phosphates both increased the yield of wheat, the 
superphosphate showing up much better than the rock phosphate. The com
plete commer cial fe rtilizer gave a larger effect than either of the phosphates. 
The gain over the superphosphatc was hardly sufficient, howeyer, to make the 
u se of the complete f ertilizer more profitable. 

'l'ABJ.E XI. GREENHOURF, :EXPERJMENrr. 'L'AMA Sil!r LOAM, 
B EN'rON COUN'l'Y 

Pot 
No. 

'l'rca trncnt 

1 CJ1ec k __ ________ __ ____ ___ ___ __ ------ ------------------
2 Manure __ ______ ___ ___ ____ ____ ___ _____ __ --------------
3 Manure+! ime ---- ------------------ ------------------
,1 Manure+ lime+ rock phosphate ___________ ____ ___ ___ _ 
5 Manure+ l'irne+supcrphosphate ----- -----------------
6 Manure+ lime+ complcte commercial fertilizer __ ___ _ 

Weight of Weight of 
wheat grain clover in 

in grams grams 

14.8 
15.0 
15.3 
16.0 
16.3 
16.1 

12.1 
15.5 
24.6 
26.9 
25.8 
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'l'ABLE XII. GREENHOUSE EXPERIMENT, 'rAMA SIL'l' LOAM, (LIGHT
COLORED PHASE), DUBUQUE COUN'l'Y 

Pot 
No. 

'l'rcatm c□ t 
Weight of 

wheat grain 
in grams 

1 Check _____ ____ ________ ___ _________ _____ ____ __ ____ ____ ___ __ __ _ -·· __ __ _ 3.073 
5.296 
7.651 
7.997 
8.655 
9.397 

2 :Manure _______ _____________________ _____ ___ __ ________ __ ___________ _ _ 
3 Manure+ lim c ____ __ __ _______ _____ __ ____ ____ __ __ __ · __ ____ ______ _____ _ 
4 Manurc+ lime+ rock phosphate ---------- --- ----------- ------- ------
5 Manure+ lime+supcrpbo;;;phatc -------------- ----- ---------- __ ___ _ _ 
6 Manure+ limc+compl ete commercial fertilizer_ _______ ___ ________ _ _ 

The r esults of this experiment indicate definite beneficial effects from the 
application of manure to this soil, and undoubtedly this material should be ap
plied liberally. The addition of lime along with manure gave a distinct in
crease in the y ield of wheat and would certainly have large effects on other 
crops. 'l'he application of a phosphate fertilizer seems to be of distinct value, 
the superphosphate having a much greater effect than the rock phosphate. Def
inite conclusions r egarding the r elative value of these two phosphates should 
not be drawn, however, until tests ar e carried out under fi eld conditions. Whil e 
the complete commercial fertilizer used in this test gave somewhat better re
sults than the phosphates, the differ ences secured could hardly be considered 
suffici ent to warrant the u se of the more expensive material, and for gener al 
farm condit ions, the use of one of the phosphorus carriers would undoubtedly 
be preferable. 

T HE RE,SULTS ON THE CLYDE SILT LOAM FROM LINN COUNTY 

'l' he r esults secured on the Clyde silt loam from Linn County are given in 
table XIII. The beneficial effects of manure on both the wheat and clover crops 
grown on this soil are evidenced, the influence being particularly noticeable in 
the case of the clover. 'l'he r esults on the pots wh ere the manure and lime were 
employed were abnormal and are not includ ed here. The influence of the phos
phates and of the complet e commer cial ferhlizer is shown in the case of both 
crops, the superphosplrnte proving somewhat superior on the clover, while the 
complete commercial ferti li zer gave somewhat larger effects on the wheat. 

This soil typ e is gr eatly benefited by the applicat ion of manure, and large in
creases in the yields of general farm crops will follow the use of this material. 
The type is acid in reaction and will respond to applications of lim e. The 
addition of a phosphate ferti lizer will undoubtedly prove of value, and t ests 
of superphosphate and rock phosphate are r ecommended. It does not seem 

TABLE XIIJ. GREENHOUSE EXPERIMEN'l', CLYDE SIL'l' LOAM, J,INN COUN'l'Y 

Pot 
No. 

1 
2 
il 
4 
5 
6 

'l'rca trn en t 
Weight of ·weight of 

wheat gra in clover in 
in grams grams 

~ - -----1- - ---- ---- -
Check ________ ____ ____ ___ ______ ____ __ ___ __ ______ __ ___ _ 13.94 39.0 Manure _____ ___ _____ ____ ___ __ ___ _____ ___ _____ ______ __ _ 15.73 62.0 
Manure+ 1 imc __ __ __ ___ ______ ____ __ ____ ___ __ ··--- ___ __ _ 
Manure+ l'imc+ rock phosphate ___ ____ ___ __ ________ _ _ 15.82 68.0 
Manurc+ lime+ superphosphate __________ ______ __ __ _ 16.00 71.0 
Manure+ lime+ complete commercial fertilizer __ ___ _ 16.49 69.0 - - - -
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likely that a complete commercial fertilizer will be as desirable for use as one 
of the phosphates. 

Field Experiments 

No field experiments have been caried out in this county, but experiments are 
under way in adjacent counties on the same soil types which occur extensively 
in J ones County. 'l'he results secured on some of these fields will be given here 
to indicate the effects of certain fert ilizer treatments on some of the important 
soil types in this county. The data obtained on the Carrington silt loam on 
the Springville Field, Series I , in Linn County ; on the Carrington silt loam 
on the Low Moor Field in Clinton County ; on the CaITington loam on the 
W averly Field No. II, Series I and II, in Bremer County; on the Carrington 
loam on the J esup Field in Black H awk County; on the Carrington loam on 
the Eldora Field, Series 200, in Hardin County; and on the Clinton silt loam 
on the Princeton Field in Scott County, are included. The r esults obtained on 
these fields may be considered definitely applicable to conditions in this county. 

These field experiments are all planned with the idea of determining the r ela
tive value of various soil treatments and they are laid out on land which is 
r epresentative of the individual soil type. They are permanently located by 
the installation of corner stakes, and all precautions are taken in the application 
of fertilizers and in the harvesting of the crops to be sure that the r esults se
cured are accurate. In all these fi elds, tests are included under both the live
stock and grain systems of farming, manure being applied in the former and 
cr op residues being utilized in the latter. Other fertilizing materials tested 
include limestone, rock phosphate, superphosphate, a complete commercial fer 
tilizer and muriate of potash. Manure is applied at the rate of 8 tons per acre 
once in the rotation. Limestone is u sed in sufficient amounts to neutralize the 
acidity of the soil. Rock phosphate is added at the rate of 1,000 pounds per 
acr e once in the rotation. Until 1925, rock phosphate was applied at the rate 
of 2,000 pounds per acre once in a four-year rotation. Superphosphate is ap
plied at the rate of 150 pounds per acre three times in the four-year rotation. 
Until 1923, this material was applied at the rate of 200 pounds per acre an
nually. Until 1923 , the old standard 2-8-2 complete commercial fertilizer was 
used, being applied at the r ate of 300 pounds per acre annually. The new 
standard 2-12-2 brand is now being employed, the applications being made at 
the rate of 202 pounds per acre, annually, thus supplying the same amount of 
phosphorus as that contained in the superphosphate. The muriate of potash 
is applied at the r ate of 50 pounds per acre. 

THE SPRINGVILLE FIELD 

The r esults secured on the Carr ington silt loam on the Springville Field, 
Series I , in Linn County, are given in table XIV. 

Beneficial effects of manure on this soil are definitely shown by these results. 
Considerable incr e_ases in crop yields were secured from the use of this material 
in practically all cases. In some seasons the crops were increased to a very 
large extent as was the case with the corn in 1922, the oats in 1927, and the 
clover in 1918 and 1928. The application of lime with the manure increased 
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crop y ields in most seasons. Tn several seasons large beneficial effects were se
cured from the use of t his material, as on the corn in 1920, on the oats in 1925, 
and on the clover in 1922 and 1928. 

'l'he rock phosphate with t he manure and lime definitely increased crop yields 
in practica ll y all se;iso 11 s. In so me cases thr ga in s were st rikin g, as for exampl e 
on the clover in 1922, on the corn in 1923, on the oats in 1927, and on t he clover 
and timothy in 1928. 'l'hc suricrphosphate with t he manure and lime gave 
larger increases than the rock phosphate in some cases, bu t in others t he r ock 
phosphate p roved somewhat s11p cri or . The differences were not gr eat, however, 
in any instance. The complete commercial ferti lize r showed sli ghtly smaller 
effects than superphosphate in some seasons but in other seasons had a some
what larger effect. 

The cr op residues brou ght about sligh t increases in the yields in mr>st cases. 
Lime with t he residu es had a beneficial effect in several cases, th e largest in
flu en ce bein g secured on t he oats in 1925, and on the clover in 1922 and 1928. 
Rock phosphate with the crop resid ues and lime had a beneficial effect on the 
cr op y ield s in all but two cases. J n some seasons the influence was ve ry large, 
as on the clover in 1922, on the corn in 1923, on the oats in 1927, ancl on the 
clover and timothy in 1928. Superphosphate with the crop r esidues and lime 
showed large r effects than roc:k phosphate in several seasons, bu t in other cases 

'.PABLE XI V. l◄'IELD EXPEH,Jl\ lEN'J', CAR.RTNG'l'ON sn:r LOAM. LINN COUNT Y 
HPllINCTYTLLE FTELD, SERIES J . ' 
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the influence was very similar to t hat secured with the r ock phosphate. In one 
case there was a very pronounced difference • in favor of t he rock phosphate . 
'l'he complete commer cial fertilizer showed a smaller effect than the snperphos
phate in most seasons and in three cases where a lar ger inf:luence was exerted 
the differe nces wer e not large enough to be of significan ce. 

It is apparen t from these results that this soil typ e ·will respond in a very 
large way to applications of manure, lime and a phosphate fertilizer. 

THE LOW MOOR FIELD 

'l'h e r es ults secured in the fi eld experimen t on t l1 e Carrington silt loam on 
t he Low Moor Field in Clinton County are given in t able XV. 

The beneficial effect of manure when a pp lied to this soil is evidenced by the 
increased crop yields secured in every season. In some cases very large in
creases were noted, as on the clover and timo thy in 1919 and on the corn in 
1922, 1923, 1927 and 1928. L ime appli ed wi th manu re brnught about fur ther 
increases in crop yields in every case. 'l'he clover and timothy cr op showed 
the largest beneficial effect , but definite incr eases were also secured on the other 
crops grown on the field. 

The use of r ock phosphate with the manure and lime brough t about very con
siderable incr eases in the yields of crops in most seasons. In one or two cases 

'J'ABLE XV. FIELD EXPERIMEN'J', CARRJNGTON SIL'l' LOAJ\I, CLINTON 
COUN'l'Y, LOW l\JOOR .!◄'I .ELD 
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no increases were noted. Superphosphate with the manure and lime had larger 
effects than the rock phosphate in practically all cases. 'rhe differences, how
ever, wer e not very large. 'l'he complete commercial fertilizer had very much 
the same effect as the superphosphate, proving slightly preferable in some sea
sons but having smaller effects in other cases. 

The crop residues showed little effect on the yields of the various crops grown, 
bringing about slight increases in certajn cases. Lime with t he cr op r esidues 
increased the yields noticeably in some seasons, as on the clover and t imothy 
in 1919, on the timothy in 1920 and in 1921, and on the corn in 1923, 1924 and 
1928. The rock phosphate applied with the lime and crop r esidues brought 
about increased crop yields in practically all cases. In some instances very con
siderable increases were noted, as on the t imothy in 1920 and 1921, and on the 
corn in 1924 and 1927. The superphosphate with the crop r esidues and lime 
showed larger effects than the rock phosphate in several cases, but in one 
or two instances it had a smaller beneficial effect than the rock phosphate. The 
complete commercial fertilizer had much the same influence as the superphos
phate except in 1919 when it brought about a much larger effect on the clover 
and timothy. 

These data indicate quite definit ely the value of applications of manure, lime 
and a phosphorus fertilizer to this soil type. Large increases in crop yields 
follow the use of manure. The type is acid and in need of lime, and the addi
tion of a phosphate fertilizer is very desirable for the best cr op yields. 

THE WAVERLY FIELD 

The results secured from the field experiment on the Carrington loan1 on the 
Waverly Field No. II, Series I, in Bremer County, are given in table XVI. 
The beneficial influence of manure on this soil is shown by the increased crop 
yields secured in practically every season. In some cases very large gains were 
noted, as on the clover in 1919, on the corn in 1924 and 1927, and on the oats 
in 1928. Lime with manure increased crop yields in practically all seasons, the 
effect being particularly evident on the oats in 1921 and 1925 and on the corn 
in 1927. The yield on plot 3 in 1919 was evidently abnormal. 

The rock phosphate with the manure and lime increased the crop yields to 
a very pronounced extent in some seasons but in one or two cases showed no 
beneficial effects. The clover in 1919 was increased to a large extent, as was 
also true of the oats in 1925 and 1928, and of the corn in 1927. The super
phosphate showed a greater effect than the rock phosphate in most seasons. The 
differences, however, were small; in one case the superphosphate showed less 
effect than the rock phosphate and in one instance the r esults were almost ex
actly alike. The complete commercial fertilizer had a greater influence than 
the superphosphate in one or-two cases, but in general it showed a similar ef
fect to that brought about by the superphosphate. Large increases were noted, 
however, in 1925 from the complete commercial fertilizer. 

The crop residues had little effect on the various crops grown. Lime with 
the r esidues increased crop yields in all cases, and in some instances very large 
gains were noted, particularly on the clover in 1919 and 1922, and on the corn 
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in 1927. Large effects wer e also shown on the -0ats in 1921, 1925 and 1928. The 
rock phosphate with the crop r esidues and lime increased the crop yields con
siderably in practically every case, the largest influence being noted on the 
clover crop, on the oats in 1925 and on the oats in 1928. The superphosphate 
with the crop r esidues and lime had a larger effect than the rock phosphate in 
practically ever y season. In some seasons the gains were pronounced, as on 
the clover in 1919 and in 1922. In other cases the differences were not large. 
The complete commercial fertilizer with the crop r esidues and lime had about 
the same effect as did the superphosphate, showing a slightly greater influence 
in ~ome cases and a smaller effect in others. 

The r esults secured on the Carrington loam on the Waverly Field, Series II, 
in Bremer Coun ty, are given in table XVII. H ere again the manure brought 
about large incr eases in crop yields on thi s soil in practically every season. The 
clover in 1920 and 1921, the corn in 1922 and 1923, and the alfalfa in 1927 and 
1928 showed the largest influence from the manure. The application of lime 
with the manure brought about distinct gains in the crop yields in every season. 
In some cases the gains were very lar ge, as on the clover in 1920 and 1921, the 
sweet clover in 1925, the corn in 1923, the oats in 1924, and the alfalfa in 1926, 
1927 an d 1928. 

'fABT,E XVI. FIELD EXPERIMENT, CARRINGTON LOAM, BREMER COUNTY, 
WAVERLY FIELD, NO. 2, SERIES I 
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5 and 6 an d crop r esidue plots weedy. 
Plot 3 too high , many morning glory vines on plot. 
S tand uneven on 2 and 4. 
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30 SOIL SURVEY OF IOWA 

The rock phosphate with the manure and lime had a beneficial effect on the 
crop yields in most season s. The differences, however, were small and in some 
cases no gains were noted. 'l'h e superphosphate with the manure and lime in
cr eased the yields considerably in most seasons, the largest effect being noted 
on the clover and alfalfa , altho there was also a large effect on the oats in 1924. 
The complete commercial f ertilizer showed a somewhat gr eater effect than the 
superphosphate in some cases but in several instances did not bring about as 
large increases. 

Th e crop r esidues had littl e effect on the cr op yields, small incr eases being 
noted only in one or two cases. Lime with the r esidues increased the crop yields 
in a very pronounced way, as for example, the large increases on the sweet 
clover in 1925 and on the alfalfa in 1926, 1927 and 1928. The rock phosphate 
with the crop r esidues and lime increased the yields in most cases, the influence 
being consider able on the clover crop an d on the oats in 1924. The superphos
phate with the crop r esidu es and lime showed a larger effect than the rock 
phosphate in one or two cases, but the differences were not lar ge and in general 
the two phosphates seemed to give abou t the same returns. The complete com
mercial fertilizer 1,howed a larger effect than the supeq)hosph a te in some cases, 
part icularly on the clover and timothy in 1921 and on the alfalfa in 1927 and 
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1928, but in other instances there wer e smaller effects from the complete fer-
• til izer. 

l~rom these results it is apparent that the liberal addition of manure to this 
type is very desirable for the best growth of general farm crops. 'l'he type is 
acid in r eaction, and the application of lime is essential for the l>est growth of 
legumes. The addition of a phosphate f ertilizer will prove of value on this 
soil and in many cases large increases in crop yields ar e secured _from the ap
plication of rock phosphate or sup erphosphate. The use of a complete com
mercial fe r ti li zer does not seem to be as profitable as the use of a phosp hate. 

THE J ESUP FIELD 

'l'he results secured in the field experiment, on the Carrington loam on the 
J esup Field in Black H awk Co un ty ar e given in tab le XVIII. 

'l'he beneficial effect of manure on this soil type is evic1en ced by the incr easeu 
crop yields secured in practically all seasons. Large gains resulted from the 
applications of manure on th e clover iu 1919, on the clover and timothy in 
1920, and on the corn in 1921, 1922, 1926 and 1927. Lime with the manure 
proved of value in practically all seasons, in many cases consider able increases 
in the yi elds of crops being secured. 'l'he oats in 1018, the clover and timothy 
in 1920, the oats in 1923, the clover in 1924, the corn in 1927 and the oats in 
1928 showed pronounced effects from the addition of the lime. 

'l'he application of rock phosphate with the manure and lime incr eased the 
crop yields in several seaso11s, altho in general no large effects were secured . 
Only with the corn in 1926 an d the oats in 1928 were there any large incr eases 
from the rock phosphate. In most cases the gains were small, and in one or 
two seasons no increases at all were secured. 'l'he superphosphate with the 
manure and lime had a larger effect than the r od~ phosphate in one or two in
stances, as on the clover in 1919 and 1924, and on the oats in 1928. In most sea
sons, small differences between the effeets of the two phm,phates were noted. 
The complete commercial ferti lizer increased t he cr op yields slightly more than 
did the superphosphate in most seasons. In general, however , the differences 
were not very great, and in one or two cases the complete commercial ferti lizer 
showed less effect than the superph osphate. 

The crop residues had little effect on the crops grown in most seasons. In 
one or two cases, incr eases ,vere secured as on the clover in 1924. Lime with 
the crop r esidues increased the crop yields only in one or two seasons. The 
rock phosphate with the crop residues and lime brought abont pronounced in
cr eases in the yields of crops in several ~ases, but in two instances no effects 
were noted. The superphosphate with the crop r es idues and lime had a greater 
effect than the rock phosphate in most seasons. The differences in favor of the 
superphosphate in some cases wer e quite pronounced, as on the clover and 
timothy in 1920, and on the clover in 1924. 'l'he complete commer cial ferti lizer 
with the crop residues and lime had a la l'ger effect on the crops gr own in prac
tically every season. In some cases considerable in creases were secured. 

'l'hese r esults as a whole confirm the conclusions drawn from the experiments 
on the same soil type on the \Vaverly Field and indicate the value of applica
tions of manure, lime and a phosphate fertili zer to this soi l. 



32 

0 z 
~ 

0 
p:; 

1 
2 
3 
4 

5 

6 

7 
8 
9 

10 

11 

12 

13 

SOIL SURVEY OF IOWA 

TABLE XVIII. FIELD EXPERIMENT, CARRING'l'ON LOAM, BLACK HA WK 
COUNTY, JESUP FIELD, SERIES II 
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Check ______ __ ______ __ ___ 71.9 1.17 0.50 58.7 51.4 31.7 / 0.92 --- 47.2 28.2 45.4 
Manure ----------------- 71.6 2.08 0.85 72.8 65.6 29.4 , 1.06 --- 60.5 34.2 45.4 
Manure+ lime _________ __ 83,.1 1.92 1.20 77.6 71.1 37.3 i 1.26 --- 60 .0 45.9 53.3 
Manure+ lime+ rock 

phosphate ------------ 81.8 1.86 1.15 78.1 73.4 41.8 1.29 --- 72.5 44.9 63.5 
Manure+lime+super- I 

phosphate ----------- - 76.1 2.22 1.12 75.5 73.4 45.3 1.65 --- 73.3 42.9 66.9 
Manure+ lime+complete I 

commercial fertilizer __ 77.2 2.80 1.25 78.7 77.6 44.2 1.60 --- 65.3 40.3 62.4 Cheek _________ __ ________ 60.8 1.38 0.47 54.0 53.7 34.0 0.58 --- 34.1 17.2 49.9 
Crop residues ______ ___ __ 64.0 1.36 0.52 56.5 56.0 38.3, 0.88 --- - - - -- - ---
Crop residues+lime ____ _ 64.9 1.15 OA2 46.4 52.0 36.3 1.15 - -- --- --- -- -
Crop residues-I-lime+ 

rock phosphate __ ____ __ 63.6 1.53 0.42 60.8 60.8 38.7 1.23 - -- --- --- - - -
Crop residues+ lime+ 

superphosphate _______ 62.5 1.53 0.60 67.6 62.6 38.3 1 1.62 --- - -- --- ---
Crop residues+ lime+ 

complete commercial 
fertilizer ------------- 75.7 1.77 0.70 72.8 70.2 38.3 1.67 --- --- - - - ---

Check --------- 67.8 1.20 0.65 60.2 55.4 34.0 1.18 --- - ·-- --- ---

1. Three and one-half tons lime applied. 
2 . Plots 9 and 10 in swale a nd poorly drain ed. 
3. Oats thin, dry season . 
4. Plot 7 poor, due to poor dr a inage ; plot 13 h igh , d u e to old yar d locatio n. 
5. Plot• w er e pastured. 
6. Crop r esidue plots were left in pasture and not plowed. 
7. Plots 8 , 9, 10, 11 , 12 and 13 in pasture. 
8 . Plots S, 9 , 10, 11, 1 2 and 1 3 in pasture. 

THE ELDORA FIELD 

The results secured in the field experiment on the Carrington loam on the 
E ldora Field Series 200, in Hardin County, are given in table XIX. 

The application of manure brought about pronounced increases in the yields 
of crops on this field in practically all seasons. In some cases very large gains 
were noted, as on the clover in 1918, the oats in 1921, the clover in 1922 and the 
oats in 1925. The yields of corn were increased to an appreciable extent in 
practically all seasons. Only in one or two cases were no increases secured . 
The application of lime with the manure increased the crop yields in most sea
sons, showing the largest beneficial effect on the clover in 1918, on the oats in 
1926 and on the corn in 1928. In several seasons no gains from the use of lime 
were noted. 

The application of rock phosphate with the manure and lime brought about 
pronounced increases in the yields of crops in all seasons. Large effects were 
evidenced on the clover in 1918 and in 1922. 'fhe oats in 1917, 1921 and 1926 
were increased, but the largest effect was evidenced on this crop in 1925. Corn 
was benefited to a considerable ext ent in all seasons, the ·largest effects appear 
ing on the crop in 1927. The superphosphate applied with the manure and 
lime brought about a larger beneficial effect on the crop yields in some seasons 
than did the rock phosphate. In other cases, however, the effects were less pro-
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nounced. There was a much greater effect from t he superphosphate on the oats 
in 1917 and 1926, and on the clover in 1922. •Greater effects were also shown 
on the corn in 1919, 1923 and 1927, but the differ ences in the case of this crop 
were n ot large. 'fhe complete commercial fertilizer with the manure and lime 
had about the same effect as the superphosphate in most cases, showing up to 
some·what greater advantage in some seasons and having a smaller effect in 
others. 'fhe differences, however, were not great. 

The crop residues had little effect on the crops grown in most seasons. Lime 
with the cr op residues brought about in creases in some cases but the effects 
wer e not pronounced. Rock phosphate with the crop r esidues and lime in
cr eased the yields in practically all cases, showing the most pronounced effect 
on the corn in 1919, on the clover in 1922 and on the corn in 1927. In a few 
cases no gains wer e secured. The superphosphate with the crop residues and 
lime showed larger effects than the rock phosphate in most seasons. 'fhe greater 
benefits were evidenced on the clover in 1918 and 1922, on the oats in 1921, and 
on the corn in 1919, 1920, 1924 and 1927. The differ en ces in the case of the 
corn yields were not pronounced, however, and in one or two cases the rock phos
phate showed up to better advantage. 'fhe complete commercial fertilizer with 
the crop r esidues and lime had a greater effect than the superphosphate in a 
number of cases, showing up particularly well on the corn in 1920 and in 1923, 
on the clover in 1922 and on the oats in 1925 and 1926. The differences in the 

'l'ABLE XI X. FIELD EXPERIMEN'.I', CARRINGTON LOAM, HARDIN COUNTY, 
ELDORA FIELD, SERIES 2()0 
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1 ' Check ------------------------- 60.1 0.54 4'6.4 60.9, 26.6 1.17 41.5 31.6 3S.l 20.6 39.5 53.7 
2 Manure ----------------------- 66.4 0.90 50.0 62.5, 38.0J 1.38 37.6 30.3 48.6 20.5 45.0 56.3 
3 Manure+ lirnc -- ----------- --- 65.7 1.00 51.8 65.6 41.8 1.31 40.0 23.3 48.3 27.7 38.0 62.6 
4 Manure+ lime+rock phosphate 72.6 1.85 53.6 71.8 50.3 2.06 42.1 30.0 69.0 30.3 49.8 65.7 
5 Manure+ lime+superphos-

phate -------------------- --- 85.5 1.51 57.2 68.7 48.7 2.57 46.6 30.0 72.6 37.3 51.2 60.9 
6 Manure+lirne+cornplcte corn-

mercial fertilizer -- -- - ----- 80.0 1.48 51.7 59.3 54.6 2.61 53.2 2'8.1 79.9 41.9 48.6 58.8 
7 
8 
9 

10 

11 

12 

13 

Check ---------------- --------- 62.0 0.45 48.8 42.1 36.9 1.88 38.2 18.3 49.7 28.4 26.6 36.4 Crop residues ____ __ __ ____ __ ___ 61.8 0.41 50.7 35.9 32.3 1.80 36.9 18.3 49.0 27.5 26.6 31.9 
Oro]) residues+lirne -- -- ------ 63.0 0.47 50.8 35.9 29.2 1.41 43.2 19.0 51.5 26.4 23.0 38.8 
Crop residues+lime+ rock 

phosphat e ------------------ 69.2 0.49 60.0 45.3 22.0 2.13 40.5 19.7 59.4 27.2 33.9 40.5 
Oro]) residues+ ] irne+ super-

phosphate ------------------ 67.6 0.74 62.5 48.4 32.2 2.32 40.0 21.7 56.6 27.7 36.4 35.9 
Crop residues+ limc+ com-

plete commercial fertilizer__ 66.4 0.51 55.3 59.31 37.2 2.60 46.6 21.7 62.4 35.01 39.9 39.5 
Check ------------------- ------ 60.0 0.38 52.1 48.4 28.6 1.68 31.5 10.0 45.0 28.4 31.4 35.4 

(1) Three tons o[ l ime in 1916 . 
(2) Crop poor, dry season. 
(3) P lots 5, 6, 7 , 8 and 9 poor, due to wet spring. Lim ed 3 tons per acre. 
(4) Poor stand on plots 1 , 2 , 3 . 
( 5) Dry season, poor stand. 
(6) Poor dra in age on p lot 13 . 
( 7) Plots 7, 8 an d 13 are poorly drained . 



34 SOIL SURVEY OF IOWA 

other seasons were not very pronounced ·but were mostly slightly in favor of the 
complete fe rtili zer. 'l'he gains, however, were hardly sufficiently gr eater than 
those brought about by the superpbosphate to warrant the application of the 
more expensive material. 

'l'he r esults secured in this experiment confirm those previously obtained on 
the Carrington loam ancl indicate definit ely the beneficial effects of man u l'e, 
lim e and a phosphate fe r tili zer when appli ed to this type. 

THE HUDSON FIELD 

'l'he results secured on t he Tama silt loam on the Hudson Field in Black 
Hawk County are g iven in table XX. 

'l'he value of manure on this soi l is evidenced by the results secured on t he 
various crops grown . Increased yield s were secured in every season from the 
use of manure and in many cases the increases were very lar ge. 'l'he applica
tion of lime with the manure increased crop yields in every case, the legume 
crops showin g parti cularly large benefits from the lime. 

'l'h e rock phosphate wi1h manure and lim e i11 ci-eased the y ielcls of crops i11 
most seasons, particularly the oats in 1919, the corn in 1920 and th e oats in 
1924. 'l'he superphosphate with the manure and lime showed sli ghtly larger 
effects than d id t he rock phosphate on the clover and timothy in 192!3 and 1926 
and on the corn in 1927 and 1928, but in other seasons the increases brought 
about by the phosphates were very simil ar. 'l'he complete commercial ferti lizer 
had a larger effect than the super phosphate in one or two cases, notably on the 
oats in 1922 and 0 11. the corn in 1920 and 1928. In other seasons, however, t he 
beneficial effects were less pronounced than those brought about by the super
phosphate. 

'l'he crop residu es showed li ttle effect on the yields, in creases being noted 
only in one or two ca. es. Lime with the crop r esidues in creased the crop yields 
in every season, showing large effects on the clover and timothy in 1925 and 
1926, and on the corn in 1927 and 1928. Beneficial effects were al so evident in 
other seasons on the oats and corn. Rock p hosphate applied with the residues 
and lim e increased crop yields in several seasons. In a few cases no gains were 
noted. Superphosphate with the crop residnes and lime showed very similar 
effects to those brought about by the rock phosphate, the increases being some
what more pronounced in some seasons but not so definite in others. 'l'h e com
plete commercial f ertili ze r had a greater effect than the superphosphate in sev
er al cases, particularly on the clover and timothy in 1925 and 1926. In several 
other seasons there was less effect evid enced t han from the phosphate. 

'l'he 'l'ama silt loam apparently " ·ill r espond in a very large way to applica
t ions of farm 111anure, and li ben1 l applicat ions of 1-his materi al shoul d be suppli ed 
to bring about the best gr owth of general farm crops. 'l'he use of lime with 
manure is desirable as the type is acid in reaction , and the best growth of 
legumes will not be secu red unless lime is adcled. The best growth of the other 
farm crops also will not be secured without the app lication of lime. 'l'he add i
tion of a phosphate fertili zer is desirable on thi s so il, aJ1d tests of superphos
phate and rock phosphate are urged. 'l'he application of a complete commercial 
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'!'AHLE XX. Frnl .D EXP l~RirnJEN'f. 'l'A:~1A SILT LOAJU. BLACK HAWK COUN'L'Y, 
HUDSON YrELD, SIBIES lI 
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1 Check------ ------------- 45.8 47.6 53.2 --- 44,8 
2 Manure -------- --------- 49.3 54.7 62.8 --- 53.1 
3 Manure+Jime ----------- 54.4 59.2 67.4 --- 59.6 
4 Mnnure+lime+rock 

pho~phate ------------ 56.5 64.9 73.3 -- - 58.1 
5 l\lanure+ l ime+supcr-

pho~phate ------------ 57.4 62.2 7'3.3 --- 53.2 
G Ma nu re+ Iirne+complcte 

commerc.ial fertilize r __ 5S.5 57.5 72.4 --- 62.2 
7 Check-------------- ----- 56.9, 62.2 44.0 --- 41.4 
8 CroJJ residues ______ _____ 54.7 62.2 65.2 - -- 49.0 
9 Crop residues+! irne _____ 57.9 64.6 71.3 --- 62.4 

10 Crop residues+Iimc+ 
rock phosphate ____ __ __ 62.8 58.1 74.9 --- 59.6 

11 Crop residucs+lime+ 
,: uperpho,:phate _______ 55.6 '55.8 74.9 -- - 64.4 

12 Crop residues+ Iirne+ 
complete commercia l 
fcrtil'izer ------------- 52.5 57.5 74.1 --- 71.3 

13 Check _ 4. 5 5 57.0 71.3 --- 59.7 

( J) Fou1· ton s of lime. Hail rlf!nwgcd co ,·n. 
(2) Yiel d on plot 7 ev id entl y an e rror. 
(J) Co rn cut and put in s ilo . 
( --1 ) NoL Ye r.,· -ripe whf•n cut. 
(5) Dry sc:tso n. 
(6) Hii;h y ields on c r op r es idue series du e to lower ground 
(7) L:irge number of mi .c::.si ni; hill s on plot 4. 
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ferti lizer cannot be recommend ed for general use at th e present time a,; it does 
not seem to bring about any greater effects tha n those occasioned by the 
phosphates. 

THE P,R,INCETON FIELD 

'L'h e results secured on the Clin ton silt loam on the P rirn.:eton Field , Series I , 
in Scott Coun ty are g iven in table XXI. 

Mannre incr eased the crop yields on this so il in nearly every season. In 
sornr cases considerable increases were secured , as :fo r example, on the wheat 
in l92fi, on the corn in 192~, J 927 and 1928, and on the clover in 1922 and 1926. 
.Lime with the mannre increased still furth er the yield,; of crops on this soil, 
especially the clover in 1922 and 1926, and the co m in 1927. Increases in the 
y ields of wheat, corn and oats were also secured in practically every season . 

'l'he addition of rock phosphate with the manure and lim e increased the y ields 
of crops in most seasons; the ga ins, however , were not generally large. 'l'he 
s11per-phosphate with the manure and lime gave considerable increases in the 
yield s in several cases. In one or two seasons, however , the effects of the super
phosphate wer e no greater than those brought about by the rock phosphate. 
'l'he oats in 1924 and the clover in 1926 showed the largest effect from the u se 
of the superphosphate. 'l'he complete commercial ferti li zer with manure and 
lime gave somewhat greater effects than superphosphate in most seasons, but 
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TABJ,E XXI. FrnLD EXPERIMENT, CLIN'l'ON SIIJ.l' LOAM, SCO'r'l' COUN'L'Y. 
PRINCETON FIELD, SERIES I 
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1 Check ____ __ __ __ _________ 40.7 69.3 61.8 27.7 1.41 54.0 
2 Manure ------------- ---- 37.4 67.6 68.3 28.4 1.93 63.2 
3 Manure+ lirne ___ __ ______ ,13,0 68.2 70.6 32.1 2.13 70.2 
4' Manure+ limc+rock 

phosphate ------------ 47.4 67.8 73.5 31.9 2.25 72.5 
5 Manure+ l ime+ i-uper-

phosph_ate ---------- -- 45.2 64.0 70.8 35.1 2.29 73.2 
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commercial fcrt'ilizer__ 37.3 68.4 73.0 36.4 2.34 68.1 
7 Check _________ __________ 31.7 57.0 57.5 24.4 1.60 53.0 
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10 Crop residues+lime-1-
65.0 rock phosphate ________ 35.0 64.1 68.7 29.8 2.28 
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1. Three tons lime applied. August, l 917. Yield. on plot 8 an error. 
2 . Clover poor nnd plowed up. 
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4. Yield s on plots 13 an,l 14 lost du e lo error. 
5. Stand of whca.t ve ry thin du e to extremely dry spr in g. 
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in other seasons the beneficial influence was less, and in no case was the differ
ence greatly in favor of the complete commercial fertilizer. 

'l'he crop r esidues had little effect on the various crops grown, bringing about 
only slight increases in some seasons. Lime with the residues noticeably in
creased the crop yields in most seasons, the largest beneficial effects being shown 
on the clover in 1922 and in 1926, and on the corn in 1919, 1920, 1923 and 1928. 

The rock phosphate with the crop r esidues and lime increased the crop yields 
in all but one season. In the case of the clover crop the increases were very 
definite. On the other crops smaller increases were secured. The superphosphate 
with the crop r esidues and lime showed larger effects than the rock phosphate 
in some seasons. This was particularly true of the oats in 1921 and 1924, and 
of the corn in 1927 and 1928. In several seasons, however, there were smaller 
effects from the superphosphate than from the rock phosphate. 'rhe complete 
commercial fertilizer gave larger increases than did the rock phosphate and 
superphosphate in several cases. This was noted particularly on the clover 
in 1926. In most seasons, however , there was little difference between the effect 
of that material and that of the phosphates. 

'l'hese data indicate that manure is particularly valuable on this soil and that 
large increases in the yields of general farm crops may be secured from its use. 
The type is acid in reaction, and the application of lime is very desirable. 
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Legume crops especially will be benefited by. the use of lime, but considerable 
gains in the yields of other general farm crops will often follow its application. 
The addition of a phosphate fertilizer would undoubtedly be of value on this 
type. Vvhether the superphosphate or rock phosphate should be employed can
not be definitely concluded from the data given. Tests of the two phosphates 
under individual farm conditions are very desirable. The use of a complete 
commercial fertilizer on this soil would not seem to be as profitable as the ap
plication of the phosphate. 

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

The results secured in the laboratory, greenhou se and field experiments, which 
have been discussed earlier in this r eport, have given some indications of the 
fertilizing treatments which may prove most desirable for use on the soils of 
this county. Some general recommendation s may, therefore, be given for the 
management of the more important types. The suggestions offered are based 
not only upon the results of the experimental work which has been carried out 
on these types, but also upon the experiences of many farmers . No suggestions 
are made except for treatments which have been found to be of value in prac
tice and all the r ecommendations given may be put into effect on any farm. 

Liming 

The tests which have been r eported earlier have shown that all the soil types 
in the county are acid in reaction. The surface soils shows considerably acidity 
in practically all cases and the lower soil layers are also acid. Ther e is cer 
tainly a need for the rather extensive use of lime. 'l'he figures which have been 
given indicate roughly the lime requirements of the various soils. There is a 
wide variation, however; in the lime needs of soils, and even soils of the same 
type from different fields will fr equently show great differences in r equirements. 
If the proper amount of lime is to be applied to any soil, it is very necessary 
that a sample .from that area be tested. Farmers may test their own soils for 
acidity or lime requirement, but it will usually be more satisfactory to send a 
small sample to the Soils Section of the Iowa Agricultural Experiment Station 
for fr ee testing and recommendations regarding treatment. 

The most satisfactory yields of general farm crops are usually not obtained 
on acid soils. While corn and small grains are not so sensitive to acidity as 
legumes, even these crops are often greatly ben efited by applications of lime 
to the soil when it is acid. When such legumes as sweet clover or alfalfa are 
to be grown, the application of lime is of especially large value on acid soils. 
In many cases these crops may fail entirely if lime is not applied. It is most 
desirable, therefore, that lime be applied to acid soils in the amounts shown to be 
necessary by the tests, if the yields of general farm crops and particularly of 
legumes are to prove profitable. 

The experiments described earlier in this report have shown the large crop 
increases which may be secured from the application of lime to the more ex
tensively developed soil types in the county. Large effects were evidenced on 
the Carrington silt loam, the Carrington loam, the Tama silt loam, the light-
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color ed phase of this type, the Clinton ::;ilt loam and the Clyde silt loam. Other 
soil types in the county will ah;o undoubted ly be benefi ted by the use of lime. 
'rhese tests and many others, along with the p r actical experien ce of many farm
ers, indica te the benefits to be gained from the use of lime on the acid soils of 
this county. 

Lime should be supplied r eg ularly to keep the soil permanently productive. 
One addition will not suffice for an indefini te 11eriod. Tests for acidity and 
lime needs should be made on soils at least once in the r ota tion, preferably pre
ceding the gro,ving of the leg ume crop . In thi s way the lime will be appli ed 
wher e it is most needed and wher e it will bring about the greatest effect. The 
addition of the lime will also show a lar ge influence, however , on the succeedin g 
grain crops as well as on the legume crops of the r ota tion. Further informa
tion r egarding the use of lime, losses by leachin g and other points connected 
with liming will be found in E xtension Bulletin 105, of t he Iowa Agricultural 
E xtension Service. 

Manuring 

1\fany of the soils in Jones Connty are n ot r ich in organi c matter , and in a 

number of cases the: supply of thi s consti tuent is not adequate fo r the best cr op 
produ ction. 'rhis is espec ially t ru e of' the Jig-l1 t-colorer1, coa r ~e-1rx lured l)· pe:-; . 
On these soils the addition of materials supplyin g or gani c mat ter is necessary 
at t he present time, if the soil s are to be made properly productive. 'l'he Car
rington fin e sanely loam, the Lindley soils, the Shelby fin e sanely loam, the Clin
ton silt loam and very fine sanely loam, the li ght-color ed phase of the Tama 
silt loam, the Buckn er , Jackson and O'Ne ill soils on the terraces, and the Genes
see and Cass soils on the bottoml ands a rc all in 11 ecd of' organic matter to permi t 
of better cr op y ields. On the Carrington si Lt loam, the Car r ington loam and 
the 'fama silt loam, the three most extensively develop ed upland types, the need 
of organic matter is less evident, bu t even these types will r espond very profi t
ably to f er tilizin g materials supplyin g organic matter . In fact, all th e soils 
in the coun ty will need organi c matte.r now or in the nea r future, if t he supply 
is to be kept up. Even if the soil s ar c black an d apparently well supplied with 
organic matter , t here is need for the r eg ular addition of this constit uent to 
in sure against a futur e. deficiency. 

F arm manure is the cheapest and best source of organic matter. Its appli
cation will be of particularly lar ge value on the li ght-colored sanely soils, bu t 
large incr eases a.re also fr equently ob tained from its use on the da rk-colored, 
heavier-textured types. On the former soil s heavier applications may be made, 
while on the latter types small amounts of manure will prove mor e desirable. 

The field and greenhouse experimen ts described ea rlier in this r eport, have 
shown the large value of ap plicat ions of farm manure to some of the main types 
in this county. The Carrington silt loam, the Carrington loam, the Tama silt 
loam and its light-colored phase, the Clinton silt loam and the Clyde silt loam 
have all shown large effects from the application of manure. On the other soil 
types in the county the benefi cial influ ence of manure may be even mor e striking. 

On grain farms wher e li ttle or no manure is produced some other source of 
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organic matter must be employed. On many livestock far ms insufficient manure 
is produced to supply the needs of all the oils. In both cases, the turning 
under of leguminous crops as green manures is a very desirable practice. Green 
manuring, with legumes, supplies lar ge amounts of organic matter to t he soil 
and may also add lar ge quantit ies of nit rogen, as this element is taken from 
the air by well-inoculated legum es. Many of the soils in Jones County would 
respond ver y profitably to gr een manuring, and the practice is r ecommended 
especially on the light-colored, sandy soils and under any system of farming 
wher e there is not sufficien t manure to supply regularly to all the land on the 
farm. 'fhc pr aet icc of gr een manuring should be consider ed as a very desirable 
supplement to, or substit ute fo r, manuring. The practice should not be fol
lowed blindly or carelessly, however , as undesirable r esults may occur if the 
conditions in the soil ar e not ri ght for the decomposition of the material. 

'fhe thoro u tilization of all crop r esidues produced on the farm also aids 
materially in keeping up the supply of or ganic matter in the soil. These ma
terials shoul d n ot be burned ot· otherwi se destr oyed but should all be r eturned 
to fhe land. On the livestock fa rms they may be used for f eed or bedding and 
r eturned with the man ure. On the grain farm they may be allowed to decom
pose partially or they may be r eturned directly t o the soil. Thru the proper 
use of all crop residues an d farm manure, supplemented with green manures, 
th_e or ganic matter content of the soils of the county may be built up and kept 
up. 

The Use of Commercial Fertilizers 

The data given ear lier in this repor t have shown that t here is no large content 
of phosphorus in the soils of thi ::; county. In most cases the supply is so low 
that a probable defi ciency of phosphorus is indicated now. Cer tainly some 
phosphorus fertili zer will be needed on these soils in the immediate or very 
near fu ture. It is highly probable that a phosphorus fertilizer may be used 
with profit in many cases 01 1 the soils of this county at the present time. 

The r esults of the fi eld and greenhouse experiments have shown large crop 
in cr eases wh en r ock phosphate or super ph ospltate was applied. Ben efi cia l 
effects from these materi als have been noted on t he Carrington silt loam, the 
Carrington loam, the Tama silt loam, the Cl in ton silt loam, the Clyde silt loam 
and the light-co lored phase of the Tama silt loam. Similar beneficial effects 
would uncloubteclJ y be evidenced on other types in this county. In some of the 
tests the snper phosphate seemed more effective, but in other instances rock 
phosphate proved as satisfactory. 

'l'he superphosphate is mor e expensive than the r ock phosphate but it con
tains the elemen t phosphorus in an imm ediately available form, hence it is ap
plied in smaller amoun ts. 'J'he usu al appli cation is 150 pounds per acr e an
nually, or three years out of four in the four-year ro tation . Rock phosphate 
carries the element phosphorus in a form fro m whi ch it must be changed to be 
made available. 'l'his change may proceed slowly in the soil. Frequently rock 
phosphate does not show the lar gest effect until the second year after applica
ti on. The usual application of r ock phosphate is 1,000 to 2,000 pounds per acre 
once in a four-year rotation. 
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Defini te information is not yet available. r egarding the r elative value of the 
two phosphates on the soil types in this county. It is r ecommended and urged, 
therefore, that farmers t est both materials under their particular conditions to 
determine. which will be the more desirable. It is a simple matter to carry out 
tests on any farm. 

Some of the soils in J on es County are rather low in nitrogen and t he addition 
of some fertili zing material supplying this element is necessary. On the light
colorecl , sanely soils the n eed for n itrogen is particularly evident. On all the 
soils, however , it is necessary that some nitrogenous material be applied r egu
larly to keep up the supply of nit rogen. 'fhere is a constant r emoval of ni tr ogen 
from the land in the drainage water and in crop growth, ancl , unless a r eturn 
is made, the element will soon become defici ent. 

The best means of supplying nitrogen to the land is by the use of leguminous 
crops as green manures. "\Vhen well-in oculated, legumes t ake a large part of 
their nitrogen from the atmospher e, and , when the crop is turned under in the 
soil, the supply of nitr ogen may be in creased considerably. 'fhe practice of 
gr een manuring will be of large value on many of the soils in this county at the 
present time, espec ially on the types most deficient in nitrogen and organic 
matter. As has been noted, green manuring supplies both nitrogen and organic 
mat ter to the land. 

On the livestock farms manure serves as a very important aid in keeping 
up the supply of nitrogen in the soil. If all the manure produced is properly 
preserved and applied to the land, there will be less immediate n eed for addi
tions of other nitrogen-containing fertilizers . Crop residues also supply nitro
gen, and the thoro utilization of these materials will aid in keeping up the 
supply. 

It is probably unn ecessar y to use commer cial nitrogenous f ertilizer s on the 
soils of this county at the present time. By the thoro utilization of all crop 
residues and all the manure produced, and by the turning under of leguminous 
crops as green manures, sufficien t nitrogen may be added to the land to provide 
the amount necessary for the best crop growth. Small amounts of commercial 
nitrogen carrier s may profitably be used as top dressings for certain crops. 
These materials should always be t ested, however, on small areas before ex
tensive applications are made. 

The soils of this county are generally well supplied with potassium and there 
should be sufficient to supply the needs of erops for many years to come. 
Commer cial potassium fe rtili zer s cannot be recommended for gen er al use 
on the soils of the county, therefore, at th e present time. Small amounts 
may be of value in some cases as top dressings. Tests of these f ertili zer s 
should always be ca rri ed out on small ar eas b efore extensive applications are 
made. 

The tests which have been described earlier have indicated the effects of a 
complete commer cial fertilizer on some of the more important soil types in the 
county. Incr eases in crop yields have frequently been secured. In general, 
however , the phosphates have been found to give as large effects and, as they 
are much less costly, it seems that phosphates would be more desirable for gen-
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eral use. Tests of any complete commercial f ertilizer should be carried out in 
comparison with superphospb ate before the :Uaterial is used extensively. It 
must bring about much lar ger crop increases than superphosphate if it is to 
pro ve as profitable. 'fhere is no obj ec tion to the application of a complet e 
fertilizer. It is simply a matter of the profit secured. Farmers who are inter
ested are urged to test any complete fertilizer under their own conditions and 
thus determine whether or not it can be applied with more profit than th e 
superphosphate. 

Drainage 
'fh e natural drainage system of the county, as has been indicated earlier , is 

in general quite adequat e, and the great majority of the soils are well drained. 
In some areas, however , the natural drainage is inadequate. On the flat to de
pressed areas of the Clyde soils on the drif t uplands, and on the level areas 
of Muscatine on the loessial upl ands, artificial drainage is necessary to insure 
the most satisfactory crop yields. On the terraces the Bremer soils are in need 
of drainage, and on the bottom lands the W abash types are poorly drained. In 
the latter case the soils must be protected from overflow if they are to be satis
factorily cropped. 'l'his protection is n ecessary before drainage will be effective. 

In all parts of the county where drainage conditions are not entirely satis
factory, tiling will be of large value. Satisfactory crop yields cannot be secured 
when the soil is too wet. Tiling is the first treatment needed on some of the soils 
of this county. No fertilizing material will be of value on soils which are too 
wet, and tiling will sometimes mean the difference between a crop failure and a 
profitable crop. While the expense involved is considerable, farmers will find 
that the increased crop yield s secured will soon more than pay for the in
stallation. 

The Rotation of Crops 
It is generally r ecognized that the continuous growing of any one crop will 

quickly reduce the fertility of the soil. Furthermore, where this practice is 
followed, the yields rapidly decline and the crop will soon prove unprofitable. 

It has been shown definitely that it is a much more profitable practice to 
rotate crops than to follow a continuous cropping system, even if crops of a 
lower money value are included in the rotation. 'rhis is due to the fact that 
under a rotation system the y ields of crops do not decrease as rapidly as when 
one crop is grown continuously. The syst em is more profitable in the long r un, 
too , because it permi ts of th e mor e r eady main tenance of th e f ertility of the 
land. 

No special crop rotation experiments have been carried out in Jones County, 
but some general r ecommendations may be offer ed regarding rotations which 
will undoubtedly prove of value. From among the rotations listed below, some 
one may be chosen for use in this county or to serve as a basis upon which a 
rotation may be worked out for any individual farm conditions. Almost any 
rotation will prove of value provided it contains a legume and the money crops. 

1. SIX-YEAR ROTATION 
First y ear- Corn 
Second y ear-Corn 
Third year- vVb eat or oa ts (with clover, or clover and grass) 
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Foui·th year-C l over, or clover and grass 
Fifth year-Wheat (w ith clover) or grass and clover 
Sixth year- Clover, or <:lover and grass 

'l'his rotation may be reduced to a five-year rotation by cuttino- out either 
the second or sixth year and to a four-year rotation by omitting t~e fifth and 
sixth years. 

First year-Com 
Second yewr-Corn 

2. FOUR OR FIVE-YEAR ROT A TION 

1'hircl year- Wheat or oat~ (with clover or with clover and timothy) 
Fourth year- Clover (If timothy was seeded with the clover the preceding year, th '-" 

rotat10n may be extended to five yeaTS. The last crop will consist principa lly of 
timothy) 

3. FOUR-YEAR ROTATION WITH ALFAU~A 
Fi.rst year- Corn 
Second year--Oats 
'l'hircl year- Clover 
F'om·th year- Wheat 
Fifth year- A l fa l fa (T~e crop may remain on the land fiv e year s. Thi s field should 

then be used for_ the fou!·-year rotation outlined a1bove a nd the a lfalfa s hifted to one 
of the field s which prev10usly was in th e four-year rotation) 

4. FOUR-YEAR ROTATIONS 
First year- Wheat (with clover) 
Seconcl year- Com 
'l'hircl year- Oats (with clover) 
Fourth y ear- Clover 

F irst year- Corn 
Seconcl year- Wheat or oats (with clover) 
1'hircl year- Clover 
Fourth year- Wheat ( with clover) 

First year- Wheat (with clover) 
Seconcl year- Clover 
'Phi.rel year- Com 
Fo11,rth year- Oats (with clover) 

5. THREE-YEAR ROT A TION,S 
First year- Com 
f_econcl ye~.r - Oats_ or whea~ (~vith _ clover seeded in the grain) 
'I hiicl y ecii-Clove1 (In gram farm mg, only the grain and clover seed s hou ld be sold· 

most of th_e crop residues s uch as corn stover should be plowed und er. Th e clov~;. 
may b~ clipped and left on th e la nd to be retun1ed to th e soil and only the seed 
taken from the second crop) 

Fi.rst year- Corn 
Seconcl year- Oats or wh eat (with clover) 
'l'hircl year- Clover 

Ffrst year- Wheat (with clover) 
Second y eai·- Co rn 
1'/i-ircl year- Gow peas or soybeans 

The Prevention of Erosion 
Erosion is the carrying away of soil thru the free movement of water over 

the ~urface of the land. If all the rain falling on the ground were absorbed, 
eros10n could not occm; hence it is evident that the amount and distribution of 
rainfall , the character of the soil, the topography or the "lay of the land," and 
the cropping of the soil are the factors which determine the occurrence of this 
injurious action. 

'l'her e are two types of erosion, sheet washing and gullying. The former may 
occur over a rather large area and the surface soil may be r emoved to such a 
large extent that the subsoil may be exposed and crop growth prevented. Gully-
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ing is more striking in appearance but is lQss harmful and is usually more 
easily controlled. If , however, a rapidly widening gully is allowed to grow 
unchecked, an entire field may soon be mad e useless for farming purposes. 

Eros ion occ urs 1'o a corn;idernblc extent in some of the soils in Jones County. 
On the drift uplands the Lindley and Shelby soils are subject to extensive wash
ing and even some areas of the Carrington soils are injured. On the loessial 
uplands the Clinton silt loam is frequently badly eroded, and in some areas of 
the Tam a silt loam, particularly of the light-colored phase, considerable washing 
has occurred. ,Vherever erosion occurs, some means to prevent or control it 
should be adopted . 

The means which may be employed to control or prevent erosion in Iowa may 
be considered under five headings as applicable to '' dead furrows,'' to small 
gullies, to large gullies, to bottoms and to hillside erosion. 

EROSION DUE TO DEAD FU;RROWS 

Dead furrows or back furrows, when running with the slope or at a consid
erable angle with it, frequently result in the formation of gullies. 

"Plowing In"- It is quite customary to "plow in" the small gullies that 
result from dead furrows, and in level areas this process may be effective. 1n 
the more rolling areas, however, it is best to supplement the "plowing in" with 
a series of '' staked in'' dams or earth dams. 

"Staking ln"- 'l'he method of "staking in" is better, as it requires less 
work and there is less danger of washing out. The process consists of driving 
in several series of stakes across the gully and up the entire hillside at intervals 
of from 15 to 50 yards, according to the slope. 'l'he stakes in each series should 
be placed 3 or 4 inches apa t-t. It is then usually advi~able to weave. some brush 
about the stakes, allowing th e tops of the brnsh to point upstream. Additional 
brush may also be placed above the stakes, with the tops pointing upstream, per
mitting the water to filter tbru but holding the fine soil. 

Earth Danis-Earth · dams consist of mounds of soil placed at intervals along 
the slope. There are some objections to the use of earth dams, but in many 
cases they may be effective in preventing erosion in "dead furrows." 

SMALL GULLIES 

Gulli es result from the enlargement of surface clrainageways and may occm 
in cultivated land, on steep hillsides in grass or other vegetation , in the bottorn
lancl s, ancl at any place where water runs over the surface of the land. Small 
gullies may be filled in several way,; but it is not practicable to fill them with 
soil for this me.thod takes much work and is not lasting. 

Checking Overfalls- The formation of small gullies or ditches is practically 
always the result of overfalls. An easy method of checking the overfalls is to 
put in an obstruction of straw and brush staked down with a post. One or more 
posts should be set firmly in the ground in the bottom of the gully. Brush is 
intertwined between the posts, straw is well tramped down behind them and the 
straw and brush are held in place by cross pieces nailed to the posts. 

"Staking In"-The simplest and most satisfactory method of controlling 
small or moderate sized gullies is the staking in operation recommended for the 
control of dead furrow gullies. 
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The Straw Darn-A simple method of preventing erosion in small gullies is 
to fi ll them with straw. This may be done at threshing time with some saving 
of time and labor. 'l'he straw is usually piled n ear the lower part of the gully, 
but if the gully is rather long or branching, it should be placed near the middle 
or below the junction of the branches or more than one dam should be used. 

The Earth Darn- The use of an earth dam or mound of earth a.cross a gully 
may be a satisfactory method of controlling erosion under some conditions. In 
general, when not provided with a suitable outlet under the dam for surplus 
water , the e.arth dam cannot be r ecommended. When such an outlet 1s pro
vided, the dam is called a ''Christopher'' or ''Dickey'' dam. 

The "Christopher" or "Dickey" Dam-- This modification of the earth dam 
consists merely in laying a line of tile down the gully and beneath the dam. An 
elbow or a "T ", called the surface inlet, usually extends 2 or 3 feet above the 
bottom of the gully. A large tile should be used in order to provide for flood 
waters, and the dam should be provid ed with a cement or board spillway or 
runoff to prevent any cutting back by the water flowing from the tile. The 
earth dam should be mad e somewhat higher and wider than the gully and 
higher in the center than at the sides to reduce the danger of washing. It is 
advisable to grow some crop upon the darn ; sorghum, or even oats or rye, and a 
later seeding of grass is a good practice. 

The Adams Dam,..-This dam is practically the same as the "Christopher" or 
"Dickey" dam. In fact the principle of construction is identical. In some sec
tions the name "Adams Dam" has been applied and hence it is mentioned 
separately. 

The Stone or R11bble Dan'!,------Where stones abound they are frequently used in 
constructing dams for the control of erosion. 

The Rubbish Darn- The use of rubbish in controllin g erosion is a method 
sometimes followed, and a great variety of materials may be employed. The 
results are , in the main, rather unsatisfactory and the method is a verv un-
sightly one. ' · 

The Wov en W ire Dan'!,------Th e use of woven-wire, especially in conn ection with 
brush or rubbish, has sometimes proven satisfactory for the prevention of erosion 
in small gullies. 

Sod Strips-The use of narrow strips of sod along natural surface drainage
ways may often prevent these channels from washing into gullies, as the sod 
serves to hold the soil in place. Bluegrass is the best crop to use for the sod, 
but timothy, red top, clover or alfalfa may serve as well; for quick r esults 
thickly planted sorghum may be employed. 

The Concrete Darn-One of the more effective means of controlling erosion is 
by the concrete dam, provided the Dickey system is used in connection with it. 
Concrete dams are, however , rather expensive. Owing to their high cost and 
the difficulty involved in securing a correct design and construction, such clams 
cannot be considered as adapted to general u se on th e farm. 

Drainage-The ready removal of excess water may be accomplished by a 
system of tile drainage properly inst~lled. This removal of water to a depth 
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of the tile increases the water absorbing powf r of the soil and thus decreases 
the tendency toward erosion. 

LARGE GULLIES 

'l'he rosion in large gullies or r avines may in general be controlled by the 
same methods as for small gullies. 'l'he Dickey dam is the only method that 
can be r ecommended for controlling and filling large gullies and it seems to be 
giving very satisfactory results at the present time. 

BOTTOMLANDS 

Erosion frequ ently occurs in bottomlands, especially where such low-lying 
areas are crossed by small str eams, and the land may be very badly cut up 
and rendered almost entirely valueless for farming purposes. 

Straightening and Tiling- The str aightening of the large.r streams in bot
tomlan~ areas may be accomplished by any community and, while the cost is 
considerable, large areas of land may thus be r eclaimed. 

'.Trees-Erosion is sometimes controlled by rows of such trees as willows which 
extend up the drainage channels. ,Vhile the method has some good features 
it is not generally desirable. 

HILLSIDE EIR OSION 

Hillside erosion may be controlled by certain methods of soil treatment which 
also aid materially in securing sat isfactory crop growth. 

Use of Orgcinic Matter- Organic matter or humus is the most effective means 
of increasin g the absorbing power of the soil and he.nee it proves very effective 
in preventing erosion. Farm manure may be used for this purpose, or green 
manures may be employed if farm manure is not available in sufficient amounts. 

Growing Crops- The growing of cr ops, such as alfalfa, that r emain on the 
land continuously for a period of two or more years is often advisable on steep 
hillsides. Alsike clover, sweet clover, timothy and redtop are also desirable for 
use in such locations. 

Contoiir Discing-Discing around a hill instead of up and down the slope 
or at an angle to it is frequently very effective in preventing erosion. This 
practice is called "contour discing" and has proven satisfactory. 

Sod Strips-The use of narrow strips of sod is very desirable for preventing 
gully formation. The sod protects the field from the flow of water during rains 
and prevents the washing away of the surface soil. 

Deep Plowing-Deep plowing increases the absorptive power of the soil arid 
hence decreases erosion. It is especiall y advantageous when done in the fall. 

INDIVIDUAL SOIL TYPES IN JONES COUNTY':' *1.' 

'rher e are 28 soil types in Jones County which with the light colored phase of 
the Tama silt loam and the area of Meadow make a total of 30 soil areas. They 
are divided into four large groups according to their origin and location. These 

*'l'he desc ription s of the individual soil types given in the Bureau of Soils report have been closely 
followed in this section of the report. 

** Jon es Countv adjoins D elaware and Dubuque Counties on the no-r th, Cedar County on the south 
and Clinton County on the cast. In certain small_ areas the. so il s of t~ese counties do not seem to agr~e. 
These apparent discrepancies are due to changes 1n correlat10n resultmg from a fuller knowledge of tne 
soils in the state, as wheTc the Knox fine sand in Cedar County is changed to the Lindley fine sand jn 
J ones County . The Lindley fin e sandy loa m of D elaware County and the Genesee very fine sandy loam, 
the Gasconade loam and the W abash stony loam of Dubuque county have not been extended into this 
county on account of their small area. 
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groups are: Drift soils, loess soils, terrace soils, and swamp and bottomland 
soils. 

Drift Soils 
'l'he nine drift soils in the county are classified in the Carrin gton , Clyde, 

Lindl ey and Shelby seri es. 'l'ogether they coye r· 38.1 perc:ent of the total a rea. 

CARRINGTON SILT LOAM (83) 

'l'he Carrington silt loam is the largest drift soil and t he second most ex
tensively developed type. It covers 15.7 percen t of the total ar ea. It is found 
in all parts of the county chiefly in the north central and southwestern town
ships. The largest individual ar eas occur in ·wayne, Scotch Grove, Jackson, 
Fairview, Greenfield and Rome townships. Small ar eas of the type are found 
in various other parts of the county. 

The surface soil of the Carrington silt loam is a dark grayish-brown silt loam, 
extending to a depth of 10 inches. Below this point t her e is a dark grayish
brown silt loam to silty clay loam which becomes somewhat heavier and darker 
in color at the lower dep ths, changing at 18 inches into a brown silty clay loam 
which continues to a depth of about 36 inches. The subsoil at t his point is 
usually a brown or yellowish-brown granular clay loam, -slightly compact but 
not impervious. Glacial gTavel and boulders occur in all parts of the soil but are 
not abundant at the surface. 

Some variations from the typical soil occur in various parts of the coun ty. 
In the area on the north side of the W apsipini con River in section s 23 and 26 
of Ja ckson 'l'ownship , the soi l is a clark-bl'own, mell ow sil t loam from 12 to 15 
inches in depth and underlaid by a yellowish-brown sandy or gritty clay loam. 
Fine oravel and rock fragments occur in mru1y places below a depth of 2 feet. 
On so~e of the slopes where erosion has been particularly active, the surface 
soil has been almost entirely r emoved in some areas and the underly ing yellow
ish-br own sanely clay loan1 is exposed. ·wher e the soil occurs adjacent to the 
Tam a and Muscatine types, the soil boundaries have been placed rather arbi
trarily and there is a gradual change from one type to the other. 

In topography the Carrington silt loam is undulating to gen tly rolling. A 
few areas are r olling. Drainage of the type is generally adequate, but in some 
of the more level sections tiling is needed. 

The type is all under cultivat ion and general farm cr ops are grown . Corn 
yields 44 bushels per acre on the average, a.ltho under the better systems of soil 
management yields of 70 to 80 bushels per acre are fr equently secured. Oats 
yield from 40 to 45 bushels and in favorable seasons as high as 65 to 70 bushels 
per acr e. Barley yields from 18 to 22 bushels and wheat from 18 to 20 bushels. 
Clover and timothy yield from 1½ to 2½ tons per acr e. Some alfalfa, sweet 
clover and soybeans ar e grown. Sweet corn is grown in the north central part 
of the county, to a small extent, and sold to the canning factory at Monticello. 

The y ields of gener al farm crops are usually satisfactory on the Carrington 
silt loam, but increases may be obtained thru proper methods of soil manage
ment. Applications of farm manure are of large value and will bring a.bout 
considerable increases in the yields of general farm cr ops. The soil is acid in 
react ion and additions of lime ar e necessary for the best crop yields, particularly 

' 
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of legumes. The use of a phosphate fertilizer• would be very desirable on this 
type, and tests of superphosphate and rock phosphate ar e r ecommended. The 
expe.riments discussed earlier in this r eport have indicated the large beneficial 
effects of manure, lime and a phosphate fertilizer when applied to this soil. 

CARRINGTON LOAM (1) 

The Carrington loam is the second largest drift soi l and the third most ex
tensively developed type in the co un ty. It covers 9.8 p er cen t of the total area. 
It occurs in all parts of the county, chiefly however , in the northwest quarter. 
The largest individual areas are found in Coffins Gr ove, Lovell, Rome, Cass and 
Greenfield townships. Other extensive areas are mapped in Richland and Scotch 
Grove townships. '!'here are many small areas of the type in other parts of the 
county. 

The su rface soil of the Carrington loam is a dark grayish-brown loam, ex tend
ing to a depth of 10 to 12 inches. Below this point ther e is a dark grayish-brown 
silty clay loam to clay loam, extending to a depth of 18 inches where it changes 
into a brown or yellowish-brown granular clay loam. Below 36 inches the yel 
lowish-bro\\'n clay loam of the parent drift material is encounter ed. The color 
is marked with splotches of red and gray, with iron stains and concretions in 
the upper part of this layer, becoming more abundant below a depth of 5 feet. 
Glacial gravel and boulders occur in all parts of the soil and espec ially in the 
lower subsoil. '!'her e ar e some variations in the soil occurrin g in different local
ities. In the northwest corner of the county, in section s 16, 17 and 18 of Castle 
Grove Township where the land is gently sloping or almost fl at, the surface 
soi l is slightly darker in color and is deeper and more friable. The subsoil is 
a dark-brown, silty clay loam which grnclcs at a depth of 22 to 24 inches into 
a gr ayish-brown or slightly yellowish-brown sandy clay loam or sandy clay. 
In places there are rock fr agments below a depth of 2 feet. Ther e are a. number 
of small depression.· in the type where silty material has accumulated. Ther e 
are also small knolls of fin e sandy loam and patches where the lower part of 
the subsoil is ligh tel' in tex ture than typical. 'l'hese ar eas ar e too small to show 
on the map. ·wher e the type occurs in association with the Carrington silt 
loam, the boundaries bct\\'ecn the two soils are placed r ather arbitrarily as t her ~ 
is usually a gradu al transiti on from one soil to the other. 

In topog raphy the Carrin gton loam is gently un dulating to rolling. The 
slopes are gentle and the knolls are rounded. Drainage of the soil is generally 
ac1equa te and only in a very few areas along the lower parts of the slopes is 
ther e a need for tilin g. 

Practically all of the type is und er cultiva tion or in pasture. The only tree 
growth consists of the windbreaks which have been set out around the farm
steads. Corn is the chief crop, and yields ran ge from 35 to 80 bushels per acre, 
averaging about 42 bushels per acr e. Oats ar e second in importance and y ield 
from 40 to 45 bush els per acre. ·wheat yields from 18 to 20 bushels, barley from 
18 to 22 bushels and hay from l ½ to 2½ tons per acre . Some sweet corn is 
grown on the soil near Monticello and sold to the canning factory. Alfalfa and 
sweet clover a.r e produced on some farms. 'l'hey do very well when the land 
is limed and the seed is inoculated. '!'her e are many gardens on the type and 
a few apple orchards to supply vegetables and fruit for the home demand. 



48 SOIL SURVEY OF IOWA 

This soil will respond very profitably to farm manure, and liberal addition:-; 
are recommend~d. The type is acid in reaction, and the application of lime ii;; 
necess

1

~ry ~specially for. the best ~rowth of legumes. Other general farm crops 
also -' 111 often _b~ mate:·1ally benefited by the use of lime. The application of a 
phosphate f ertilizer w1ll undoubtedly prove of value on this soil. Tests of 
rock phospl~ate and. su~erpl:osphate are strongly recommended. 'fhe experi
n:ents described ea_,rh er 111 tlus report have indicateu the large value of applica
~10ns of _manure, lime and a phosphate ferti lizer to this type. Large increases 
m the ~1elds of gene1:al far~ crops have been obtained from these tr eatments, 
and their use on the farm will undoubtedly bring about correspondinc,ly profit-
able effects. . 0 

CLYDE SILT LOAM ( 84) 

The Clyde silt loam is the third largest drift soil and covers 5.2 percent of tlw 
total area. It is found in many areas thruout the drift section occurrino- mostl; 
along the smaller drainageways and in depressions. It is als~ found however 
alon~ the base_ of the more gentle slopes in an intermediate position b~tween th~ 
Carrmgton ~01ls on the uplands and the Bremer types on the terraces. It is 
most extensively ~eveloped in Castle Grove, Wayne, Scotch Grove, Rome and 
Greenfield townsh1ps. 

_ 'fhe ~urface soil of the Cl!de silt loam is a very dark brown to black silt loam, 
extend1~g to a depth of 13 mches. The subsoil is a dark grayish-brown or dark 
brown silt~ clay loam, grading at a depth of 20 or 22 inches into a silty clay, 
mottled with yellow, yellowish-brown and gray. Iron concretions and rock 
fragments occur thruout the soils but are chiefly found at a depth of about 3 
feet. 

There are some variations from the typical soil. In sections 15 16 17 and 21 
of Rome Township the soil occurs in depressed areas of restricted drainage. 
Here t~e water stands on the land for long periods in wet seasons. The sur
face soil of these areas _consists of a black muck, 2 or 3 inches thick, underlaid 
~o a depth o~ 18 or 20 mches by a dark brown or black silt loam. The subsoil 
1s a heavy s1lt loam or silty clay loam mottled with gray, yellowish-brown and 
rusty brown. Iron concretions are abundant. 

Along the smaller drainageways and at the heads of most of the streams the 
d~rk_ brown or_ black surface soil is generally deeper than typical, and the suh
s01l 1s p1:edom1~antly a yellowish-brown silty clay loam, grading at depths of 
24 to 30 mches mto a mottled gray and yellow, gritty silty clay loam. Boulders 
frequently occur on the surface of the soil in these areas. Included in the areas 
of _the_ type as mapped are small patches of loam and silty clay loam too small 
to md1eate on the map. 

I~ topograpb~ the Clyde silt loam is level or gently sloping. Natural drain
age 1s poor and m the more level areas the soils are too wet for satisfactory crop 
~rowth. :Vhere the areas have been tiled, there has been a great improvement 
m the dramage conditions and yields of general farm crops are very similar to 
thos~ secured on the Carrington loam. Corn, oats and bay are the chief crops, 
but m many cases the yields are much lower than those obtained on the better 
upland types. In the undrained areas the soil is used for pasture and supports 
a growth of sedge and marsh grasses. 
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The first treatment needed to make the Clyde sil t loam more satisfactorily 
productive is the installation of tile to bring about thoro drainage. VThen 
this is accomplished, small applications of farm manure would be of value to 
stimulate the production of available plant food. 'l'he type is acid and in need 
of lime and will undoubtedly r espond to applications of a phosphate fertilizer. 

CARRING'fON FINE SANDY LOAM (4) 

'l'h e Carrington fine sanely loam is a minor type, coverin g 3.8 percent of th0 
total area. It occurs in a number of areas in the drift sect ion of the county in 
association with the Carrington loam and Carrington silt loam, usually on the 
higher elevations. It is generally found on the crests of low ridges, back from 
the rivers on the broad glacial drift upland plains. The largest areas ar e south, 
southeast and northeast of Monticello, west of Hale and in the western part of 
Cass Township. 

'l'hc snrface soil of the Carrin gton fine sanely loam is a dark brown, even
textured fine sandy loam, extending to a depth of 16 to 18 inches. The subsoil 
is a brown or yellowish-brown heavy fine sandy loam, grading at a depth of 30 
to 33 inch es into a li ghter-textured fine sandy loam which contains considerable 
fine gravel and fragments of parent glacial till. 'fhe subsoil also usually con
tains some silt and clay and is less open and porous than the surface soil. 

Where the soil occurs closely associated with the Lindley fine sandy loam, 
north of the Maquoketa River in Richland and Lovell townships, the soil dif
fers from the typical in that the surface soil is a brown loamy fine sand which is 
underlaid by a yellowish-brown or yellowish sli ghtly sticky loamy fine sand 
or medium sand. Small areas in which the soil is very similar occur near Hale 
in sections 4, 5, 9 and 10 of Hale Township, and in the western part of Cass 
Township in sections 7, 18 and 19. Where the type occurs on low knolls in 
areas of the Carrington loam, the subsoils are heavier, varying in texture from 
a sandy clay loam to a sandy clay. 

In topography the Carrington fine sandy loam is undulating to gently rolling. 
Drainage is excessive and crops suffer for moisture during periods of clrouth. 

Practically all of the type is under cultivation or in pasture. General fann 
crops are grown but yields are much lower than on the adjacent areas of Car
rington loam and Carrington silt loam. Sweet corn is grown rather extensively 
in the vicinity of Monticello, yields ranging from 5 to 7 tons per acre when the 
soil is well fertilized. 

The Carrington fine sandy loam is very low in organic matter and inclined 
to be droutby. Hence it will respond in a large way to applications of ferti liz
ing materials supplying organic matter. Liberal additions of farm manure are 
very desirable, and the turning under of leguminous crops as green manures 
would be of large value. 'fhe type is acid and in need of lime, especially for 
the best growth of legumes. 'fhe use of a phosphate fertilizer would undoubtedly 
be of value, and tests of superphosphate are recommended. ·where truck crops 
or such crops as sweet corn are grown, the use of a complete commercial fer
tilizer might be of value. 

LINDLEY FINE SAND (135) 

'fhe Lindl ey fine sand is a minor type, covering 2.2 percent of the total area. 
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It occurs along the ri veri:; and a few of the larger creeks. 'f he most extensive 
ar eas are found northeast of Olin along the nor th side of the ,Vapsipinicon 
River , and along the Maquoketa River n orth a11cl cast of Monticello and west 
of Clay Mills. 

The surface soil of the Lind ley fin e sand is a grayish-brown fine sand, ex
tending to a depth of 15 to 18 inches. WJ1 en wet, the color is slightly darker and 
varies from a gr ayish-brown to brown. TJ1 e s ubso il is a grayish-yell ow or brown
ish-yellow fine sand , extending to a depth of 3 feet or more. ·wher e t he type 
is associated with the Carrington loam and Uarrin gton silt loam, the color is 
somewhat darker , rangin g from a grayish-brown to a brown when dry and 
from brown to dark brown when wet. Along the bases of the loess hills, how
ever , the color is lighter . 

In topography the Lindley fine sand is rolling or hilly . It occ1;rs on low 
ridges which border the locss hill s and i t is subject to wind action . Drainage is 
excessive and the type is dronthy. 

About 90 per cent of the soil is in pasture or forest. The natural tree growth 
consists of scrub oak and a few elms and hickori es. On the cultivated ar eas 
some general farm crops arc grown but th e yields arc low. 'l'ruck cr ops ar e 
occ~sionally produ ced and cl o well wh en properly ferti li zed. 

Th e chief need of thi s so il is for th e inco rpor alio11 of ol'gani c matter. Libernl 
applications of farm manure would be of la rge va lne, and t he turning und er of 
leguminous crops as gr een manm·rs would imp rnve t he so il materially. Th e typ8 
is acid and will respond to addition s of lime, especially when legumes are gr own. 
The addition of a phosphate fertilizer would be very desirable, and tests of super
phosphate are r ecommended. "\Vhcr e truck crops ar c gr own, the use of a com
plete fertili zer especially adapted to the individual crops would undoubtedly 
prove of value. 

LI NDLEY FINE SANDY LO AM (1 36) 

The Lindley fin e sa ndy loam is a minor type, covering 0.6 per cent of t he total 
area. It occurs in num er ous areas thrnout the upl aml in var ious parts of t he 
county . Th e largest areas a re found j ust em,t of Hale and so uth and north 
of Anamosa. 

. Th e surface soi l of the L in dley tin e sanel y lonm is a yellowish-brown or grny
ish-brown fin e sanely loam, ex tending to a depth of 6 or 8 in ches. 'l'he s

11
bso il 

is generally a yellow ish-brom1 gritty san el y c lay. In some places it gra cles at 
a depth , varyin g from 24 to 30 inches, into a mottled yellowish-bro,rn ancl 
r eddish-brown sanely clay . 

'l'here a l'e some va ri ations in the surface so il. ·wh ere th e type occ urs in asso
cia tion with the Cl inton sil t loam the text nre of t he surface soil va ries from a 
fine sandy loam to a fin e loam in the upper parts of t he slopes, wl1ile towar<l 
t he lower parts of the slopes, it is a sanely loam . Jn t l1 e nor thern parts. of sec
tions 5 and 6, of Lovell 'fownship , th e ty pe adjoins t he Lindky sanely loam 
mapped in D elaware County. It was not deemed advisable to establish a sepa
rate type fol' this small m·ea and it was incln clcd with the fin e sancly loam. 
Southwest of Anamosa, in Section 22 of P a irview Township , the lower part of 
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· the subsoil is a brownish-yellow gravelly clay• loam, extending to a depth of 
5 or 6 feet. 

In topography the Lindley fin e sanely loam is r ollin g 0L' hill_y and drainage 
is excessive. The type was originally forested, but at present the only tree 
"'TOwth consists of a few scatter ed hickory, white oak and scrubs . 
b . . . . 

About 90 per cent of t he Lindley fine sandy loam is under cult1vat10n or rn 
pasture. Corn is t he chi ef crop g rown and oats and hay are also produ ccll. 
'fhe yields of th ese cr ops are mu ch lower t han on the adjo ining Carrington a11d 
Clin ton types. Some t rn ck crops al'e gr own whi ch y ield yery well when proper ly 
fe rti li zed . 

'fhe type is deficien t in organi c matter , and liberal appli cations of farm 
manure would be of lar ge ya] ue. 'l' he turnin g under of leguminous green 
manure cr ops would improve cond iti ons in the soil very mate rially and r edue 1: 

the injury from drouth. The 1y pe is acid and in need of lime, especially for 
the best growth of legum es. The use of a phosp hate fe rtilizer would be desll'
able, and tests of supe1·phosphate a re r ecommended. Where tru ck crops are 
to be g rown, compl ete comm er cial fertilizers might be used profitably. 

LINDLEY SILT LOAM (32) 

The Lindley sil t loam is a minor type, covering 0.4 percen t of t he total area. 
It occurs mainly in the easte rn ha lf of the county in a number of small areas. 
There is one small a rea, however , in Section lO of Uass 'fown ship and another 
about 200 acr es in size just cast of Anam osa. 

The surface soil of t he Lind ley silt loam is a grny ish-brown, floury s il t loam 
6 or 8 in ches in depth. Below this point 1her e is a, yellowish-brown or pale 
yellow silty clay loam, extendin g to a depth of 15 or 18 in ches and grad ing into 
a yell owish-brO\rn or brow n silt y clay subso il. Considc r~tbl e amoun ts of s! ncl 
a re found in the lO\rer subso il. In a f ew ar eas the subso il to a depth of l !J or 
20 inches is a yellowish-brown 0L' slightly red dish-b rown s ilty clay loam ; belO\r 
this point it becomes a r ecl di sh-b1·own or dull r eel, gr itty, silty clay to a depth 
of 30 to 32 inches, \\·here it r rsts on a mottled yellow, g ray and brown, gri tty 

clay. . 
I n topography the Lindl ey s il t loam is str ongly r ollin g to steep .. Drarna:ge 

is good and the soil is subject to extensive erosion. It occurs associated with 
t he Clinton silt loam, and in most ar eas much of t he covering of loess has been 
carried away by erosion , and th e underl y ing drift ma teri a l may appear close to 
the surface. 

Originally the type was all in for est. About 20 percent has_ now been _clear ed 
and brought under cultiva t ion. 'l'he t ree growth consists mamly of white oak, 
scrub oak, hickory , and clumps of hazel, sum ac and plum. Corn , oats and hay 
ar e the p rincipal crops. 'l'hc y ields a re lower t han those obtained on t he ad-
jacen t areas of Clinton and Carrin gton soils. . 

'l'his so il needs organic matter to be made more productive and to r educe 
the injurious effects of erosion. Liberal applications of farm manure are ve '.·y 
desirable an d the turnin g· under of legumino us crops as green ma11ures will 
prove of lar ge value. 'fhe type is acid in r eaction and lime s~o.ttld be appli ed 
for the best growth of legumes. 'l'he use of a phosphate f ertilizer ,voulcl un
doubtedly be of value and tests of superphosphate ar e r ecommended. On the 
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steeper areas the growmg of cultivated crops is undesirabl e because of the ex
tensive erosion and gullying which may occur. Such areas should preferably 
be seeded down and kept in pasture. 

SHELBY FINE SANDY LOAM (92) 

'l'he Shelby fine sandy loam is a minor type, covering 0.3 percent of the total 
ar ea. It occurs on a few small ridges and knolls in l<'airview, Rom e, Jackson, 
Cass, Lovell, Washing'ton, Richland and H ale townships. There are no ex
tensive areas "of the type, t he largest development being found along t he coun ty 
lin e in "\rv ashington 'l'ownship. 

The surface soil of the Shelby fine sandy loam is a dark grayish-brown, loose
textured fin e sanely loam, from 6 to 12 inches in depth. 'l'he subsoil is a li ght 
brown or· yellowish-brown heavy sandy loam or sandy clay loam. 'l'he amoun t 
of fine gravel and coar se gravel increases at the lower depths. Below 3 feet the 
parent glacial t ill consists of a mixture of sand, gravel, silt and clay. 

In topography 1he Shelby fine sandy loam is undulating or rolling and drain 
age is excessive. On a few of the steeper cultivated slopes the effects of er osion 
are evident. 

The chief crops are corn , oats and hay. The yield s are much lower than those 
secured on the adjacent Carrington soils. Crops may suffer considerably fo r 
lack of moisture in dry seasons. 'l'he type is chiefly in need of organic matt,~r 
to be made more productive, and liberal appli cations of farm manure should 
be mad e. 'l' he turning under of leguminous crops as green manures would 
be of large value. 'l'hc type is acid in r eaction, and additions of lime are neces
sary for the, best growth of legumes. The use of a phosphate fertili zer would 
undoubtedly be of valu e, and tests of superphosphate are r ecommended. 

CLYDE SILTY CLAY LOAM (85) 

The Clyde silty clay loam is a minor type, covering 0.1 percent of the total 
area. It occurs only in the western half of the county in a number of small 
isolated areas. 

'l'he surface soil of the Clyde silty clay loam is a very dark brown or black 
silty clay loam, extending to a depth of 12 or 14 inches. 'l'he subsoil is a dark 
grayish-brown silty clay, underlaid at a depth of 20 to 24 inches by a mottled 
yellowish-brown, brown and gray silty clay or clay, containing iron concretions 
and rock fragments. Boulder s are found scattered over the surface soil and 
thru the soil section. · 

In topography the Clyde silty clay loam is level to fl at, occurring in de
pressed areas along the drainageways and along the lower parts of the more 
gentle slopes. It is naturally poorly drained. 

The dr ained areas of the type are cultivated and general farm crops are 
grown. Average yields of corn amount to 40 bushels per acre. Oats give gootl 
yields but have a tendency to lodge. Most of the type is in pasture. 

If this soil is to be used for cultivated crops, it must first be drained in order 
to remove the excess moisture. Small applications of farm manure would be 
of value in stimulating the production of available plant food . 'l'he type is 
acid in reaction and additions of lime would be of value, especially for the 
growth of legumes. 'l'he application of a phosphate fertilizer would undoubt-
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edly prove profitable, and tests of rock phosphate and superphosphate are r ecom-

mended. • 

Loess Soils 
The five loess types in the county are classified in the Cbnton , 'l'ama , Musca

tine and Dodgeville series, and these with the light color ed pliase of the Tama 
silt loam make a total of six locss areas. 'l'ogether they cover 49.1 percent of 

the total area. 
CLINTON SILT LOAM (80) 

The Clinton silt loam is the most extensively developed type, covering 34.5 
percent of the total area. It occurs in large individual areas in all parts of the 
county, being most extensively developed in the eastern townships. '!'here arc 
lar ge areas, however , in the centr al western townships. 

The surface soil of the Clinton silt loam is a grayish-brown silt loam, extend
ing to a depth of 7 inches. The upper subsoil to a depth of 12 inches is a brown 
silt loam. Below this point there is a yellowish-brown heavy silt loam to a 
depth of about 20 in ches, where it is underlaid by a light yellow ish-brow~ silty 
clay loam, somewhat heavier in texture than the layer above. Below 28 _mches 
lhe subsoil is a yellowish-brown silty clay loam, extending to a depth of 40 mch_es. 

'l'herc are some variations in the type. In some par ts of the county the heavier 
la yers are not tm iforrnly developed, and arc very little heavier in texture th an 
the layers above and below them. There are also variations in the depths at 
which these layers occur . Occasionally they :ue found just below t he ~urface 
soil , but in other places they ar e three or more feet below the surface s~1l. On 
the tops of the broader ridges, and at the base of slopes, the . s_urface soil has a 
slightly darker color and here the surfa ce layer is somewhat th1ckcr. .Alo~g t~e 
steeper slopes where erosion bas occurred extensively, th e surfa~e ~overm g 1s 
sometimes entirely removed and the underlying yellowish-brown t rll 1s exposed. 

In topography the Clinton silt loam varies from rolling to rough and broken: 
Along the Maquoketa Rive1;, in the northeast quarter of the county, west of 
Monticello, and along the vVapsipinicon River and Buffalo Creek, the surface 
is rouo-her and there are narrow sharply defined ridges and deep V-shapecl 
valley:. In the other parts of the county the hills are ~ore roun~ed a~d have 
even slopes, and the land is more rolling or gently rolh~g. Dramage 1s good 
to excessive, and many of the slopes are damaged by erosion. . . 

About 85 percent of the type is under cultivation or in pasture. Or1gmally 
the soil was forested with white oak, hickory, red oak, aspen, and some elm and 
maple. The native forest growth now covers less than 10 l)ercen t of_ the ar ea. 
Corn, timothy and clover hay, and oats are the chief crops. Corn yields from 
35 to 45 bushels per acr e, altho on some of the better areas the yields are some
what higher. Oats yield from 35 to 50 bushels; wheat from 15 to 18 bushels; 
barley from 14 to 18 bushels ;· and clover and timothy hay from 1½ to 2 tons 

per acre. . . 
This type is chiefly in n eed of organic matter to make 1t more productiv~. 

Large increases in the yields of general farm cro~s are secured from the appli
cation of manure. 'l'hc turning under of legummous crops as green manures 
would also be of value. The type is acid in reaction and applications of lime 
are necessary for the best growth of general farm crops and especially of 
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legumes. The use of a ph osphate fertili zer would und ollb teclly be of va lue and 
tests of superphosphate ar c r ecom mended. rrh e experiments discussed earli er 
in this report have inclicated the large beneficial effects on this type from t he 
application of manure, lime, and a phosphate f ertilizer . 

TAMA SILT LOAM (120) 

rrhe Tama silt loam is the second lar gest locs. soil and the third most ex
tensively developed type. Together with the light-colored phase, which is r ather 
limited in area, it covers 12.5 per cent of the total area. It occurs in extensivt 
areas in all parts of the county, the largest bein g fo und south of "\Vyomin g. 
south and north of Amber, and nor th of Monticello. 

rrhc surface soil of the Tama silt loam is a dark gr ayish-brown silt loam, 
extending to a depth of 10 inch es. "\Vhen wet, i appears almost black in color . 
The upper subsoil to a depth of 22 inches is a heavy silt loam or silty clay loam, 
gr ayish-brown to dark grayish-brown in color. Below 22 inches, the subsoil is 
a bro,rn or yellowish-brown l1 eavy silt loam or silty clay loam, heavier in texture 
than the layer above. 'l'h is layer con t in ues to a depth of 30 to 36 inches. Belo,.v 
that point, t he substratum is a yellow or g ra yish-yellow silty clay loam OL' heavy 
silt loam. Iron stains and concreti ons occur, and ther e are some gray mottlings 
below a depth of 4 feet. 

In topography the Tama silt loam is !!·ently und ulatin g to moderately rolling. 
Drainage is well establi shed . Most of the type is cultivated or in pasture. 'l'lte 
only tree growth consists of a few scattered elm s along d ra in agcways and of elms 
and ever greens set out for shelter belts. Corn , oats and hay a re the chief crop>=. 
Average yields of corn amount to 45 bushels per acr e, hut higher yields t hm1 
this are fr equently securecl . Oats yield from 35 to 70 bushels per acre. 'l'hc 
yields of clover and timothy gr own scpa rately 0 1: together r ange from 1½ to 
2½ tons per acr e. Some wheat, barley, r ye, bu ckwheat and soybeans are grown. 
Alfalfa is grown to some extent and proves very successful when the land i<; 
limed and the seed is inoculated . Small fruits, potatoes and vegetable crop: are 
grown on most farms to supply the local needs. A few apple or chards are main
tained on this type. 

The Tama silt loam will r espond in a very large ,rny to appli cations of farm 
manure, and liberal additions of this material are r ecommended. rrhe turning 
under of leguminous crops as gr een manures would al1>0 be of value. 'l'he type 
is acid , and lime shoulcl be applied, especially for the best g rowth of legumc:S. 
'l'he use of a phosphate fer tilizer would undoubtedly prove of value, and t ests 
of superphosphate and rock phosphate arc r ecommended. rrhe experiments 
discussed earlier in this r epor t have indicated the ben efi cial effects of rnanur0, 
lime and a phosphate fertilizer on this type. 

TAMA SILT LOAM (LIGHT-COLORE D PHASE) (177) 

The light-colored phase of the 'l'ama silt loam is of very minor importance, 
covering only about 1 percent of the total area . It occurs only in t he nor theast 
quarter of the county, wher e it is found in a number of rather large disconnected 
ar eas and a few small p atches. rrhe lar gest areas ar e found south and south
east of Cascade and 4 miles north of Onslow. 

The surface soil of this phase of the 'l'ama silt loam is a light brown or brown 
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friable silt loam, cxtei1ding to a depth of 12 -to 18 inches. rrhe subso il is ::i 

vellowish-bro,vn hcayy s ilt loam or silty clay loam, mottled with light gray belO\r 
; depth of 2 feet . rrhe thickness and color of the surface soil are more variabl•~ 
than in the typical Tama silt loam. It differs from the typical soil in that the 
surface so il is lig hter and the land more r olling. 

In topography the li ght-color ed phase of the rr ama silt loam is moderat_ely 
rolling or rollin g. It occurs gc11crally between the undul ating or gently rollmg 
Tama· silt loam and til e sti·ongl:· rolling Clin ton silt loam. It frequently mer ges 
\\·ith these two soils so grad ually that the location of the boundary lines be
t \\·cen the types m 11 st be macl e r ather a rbitrarily. Drninage of the type is ade
quate and it is apt to be ser io usly inj ured by erosion. 

Practically all of the soil is under cultivation or in pasture. Corn is t he chief 
cr op, and ayerage yi elds amount to 40 to 60 brn;hels per aue. Oats y ield from 
40 to 60 bushels and hay from 1 % to 2 tons per acr e. 

This soil is chiefl y in need of organic matter to make it more productive and 
to r educe the danger of large injurious effects fro m er osion. The liberal addi
t ion of farm manure would bring abou t large cr op incr eases, and the t urning 
under of legumes as green man Lll'es would also be of lar ge value. The type i :S 
acid in r eaction , and the appli cation of lime is very necessary for the best 
gr owth of cr ops, especially of legumes. The use of a phosphate fertilizer would . 
undoubtedly be of valu e, aJJcl tests of superphosphate are r ecommended. Deeper 
plowing and takin g care to plow at right angles to the slope would _reduce the 
clanger of erosion. rrhe steeper slopes should undoubtedly be left m pasture. 

CLINTON VERY FINE SANDY LOAM (178) 

The Clinton very fine sanel y loam is a minor type, covering 0.9 per cent of the 
total ar ea. It occurs in a number of ar eas thruout the loessial section of t he 
county. The largest areas are north of the Maquoketa River in Richland 'l'own -
ship. Ther e ar e a number of smaller areas of the type.. . 

The surface soil of the Clinton very fine sandy loam is a gr ayish-brown ver y 
fine sandy loam, extending to a depth of 12 to 16 inches. The up~er s~bso~l 
to a depth of 20 in ches is a yellowish-brown heavy silt loam . . At this pomt 1 L 
changes to a light yellowish-brown silty cl~y loam. Below 28 i1:1ches the subso1~ 
is a yellowish-brown silty clay loam, extcndmg to a depth of 40 m ches. Includecl 
with the type as mapped a re small areas of Clinton silt loam, too small to show 

on the map. 
In topograph~· the type is rolling or strongly rollin g. Drainage is adequate 

and inclined to be excessive. On the steeper slopes erosion is apt to occur. 
Practi cally 60 percent of the soil is in fo rest, mostly of wh ite oak, r ed oak, 

hickory , ancl some aspen and elm . Clumps of hazel brush and wild plums_ arc 
found. On the cultivated areas general fa l'm cr ops are grown, but the y ield" 
are much lower than on the adjacent ar eas of Clin ton silt loam. 

The Clinton very fin e sancly loam is chiefly in need of or ganic matter to mah 
it more productive. The libera l addition of farm manure is very desir~ble, an~l 
the turnino· under of legumes as grern manures would improve the soil conch
tions mate~ially. rrh e type is acid and the appli cation of lime is neces~~r y, 
especially for the best growth of legum es. 'l'he addition of a phosphate fertilizer 
would prove of value ai1d t ests oE superphosphate are r ecommended. 
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MUS CATINE SIL'f LOAM (30) 

rrhe Muscat ine silt loam is a minor type, covering 0.6 per cent of the total area. 
It occurs chiefly in the southern part of Hale and Rome townships, the largest 
area being along the county line in sections 28, 31, 32 and 33 of Hale 'l' ownship. 
There ai·e a few other small areas in other parts of the county. 

The surface soil of the Muscatine silt loam is a very dark grayish-brown mellow 
silt loam, extending to a depth of about 12 inches. Below that point, th(; sub• 
soil is a dark grayish-brown silt loam, slightly more compact than the surface 
soil and very granular. Below 30 inches, the subsoil is a yellowish-bro,rn s ilty 
clay loam, faintly mottled with gray. Iron stains are found thrnout tl1 e subsoil 
and there is a gradual in crease in the gray color at the lower depths. In som ~ 
areas the boullclaries between this type and the CaL"rington silt loam are placed 
rather arbitrari ly as there is a gradual transition from the one type to the other. 

In topography the Muscatine silt loam is level, gently sloping or undulating. 
It occurs on the tops of the broader flat divides and in many areas ex tends well 
down the slopes. Drninagc is generally sufficient for good crop growth, but i .11 
the more level areas the tiling of the land is essential for the bes t crop yields. 

All of the type is cultivated and general farm crops are grown. Yields of 
corn , oats and hay a re very much the same as those secured on the CaL"rington 
silt loam, except in the poorly drained areas. H ere the yields are apt to be quite 
low. 

This soil shou ld be adequately drained wherever the natural drainage is re• 
stricted. Draina ge is the first treatment n eeded. 'I'he addition of a small 
amount of faL"rn manure would be of value in stimulating the production of 
available plant food. 'l'he application of lime is necessary, as the soil is acid 
and the best growth of legumes will not be secured until lime is used. The addi
tion of a phosphate fertilizer would undoubtedly prove of value and t ests of rock 
phosphate and superphosphate are recommended. 

DODGEVILLE LOAM (223 ) 

The Dodgeville loam is a minor type, covering 0.6 percent of the total area. It 
occurs in a numuer of small disconnected areas in all part of the county, except 
the southwl'st quarter. 'I'he most extensive areas are found 2 miles northeast 
of Monticello. 

'l'h e surface sojl of the Dodgeville loam is a dark brown mellow loam, extend
ing to a depth of 12 to 14 inch es. The upper subsoil is a yellowish-brown or 
slight ly i·eddish-brown gritty clay which at 18 to 30 inches is underlaid by lime
rock. In many places the subsoil is mi ssing, and the dark brown surface soil 
rests direc tly on the limerock. Along many of the steeper slopes, where the 
limerock outcrops, are very narrow bands of the type, too small to show on the 
map. 

In topography the soil is undulating to rolling, being developed on hills and 
knolls and along slopes. 'l'he shallow nature of the type makes it drouthy, and 
crops are apt to suffer in dry seasons. Practically all of the type is cleared, 
but its chief value is for pasture. It is of small agricultural importance for the 
growing of cultivated crops, owing to its shallowness and the clanger of injury 
to crops in dry seasons. Where the soil is deeper and crops can be grown, the 
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application of farm manure, the turning undar of _l~gumes as green manures, 
the addition of lim e and the use of a phosphate fertilizer would be of value. 

Terrace Soils 
There are 9 terrace types in the county, classified in the Bremer, ·waukesha, 

Buckner , Jackson and O'Neill series. Together they cover 7.2 percent of the 
total area. 

BREMER SILT LOAM ( 88) 

'l'he Bremer silt loam is the most extensive t errace soil , covering 4.6 perc~nl 
f the total area. It occurs on the terraces along all the rivers and creeks, bemg 

;ouncl in larger areas along the creeks and in smaller areas a!ong the largci'. 
streams. The largest areas are found along th e small creeks, directly south of 
Monticello. 

'I'he surface soi l of the Bremer si lt loam is a very dark brow"I1 or b~ac!( mellow 
silt loam, extending to a depth of 16. to 19 inches. The. uppe~· subsoil ~s a cla~k 
grayish-brown heavy silt loam or silty clay ~oam, which grades at ~2 t~ ~~ 

inches into a grayish-brown heavy silt loam or silty clay loam, ~ottled w1th rust~ 
brown and iron stains. Belo~v a depth of 30 inches, the mott~mg becomes more 
abundant, and the soil has a mottled yellowish-brown, browmsh-~r~y and gray 

. Nor·th and west of Olin the lower part of the subsoil is less heavy appearance. • • d · h 
and is mottled with yellowish-brown, gray and pale yellow, and is fill e w1t 
iron stains. In the extreme southeast corner of the county t~e ~reas of the 
type are similar to this, having, however, so~e, fine ~ritty material 1~ the. l.ower 

art of the subsoil. In a few small areas m Sect10n 1 o~ Hale 'I ow_nslup, 1 
:ile east of Oxforcl Junction, the subsoil is a dark gra~1sh-brown silt lo_am, 
mottled with rusty brow~n and underlaid by a light gray silt ~oam.. In s:ct10ns 
34 and 35 of Castle Grove 'l'ownship areas of the loam are mcluded with the 
silt loam as mapped because of their small extent. . 

In topography the Bremer silt loam is level _or gently slopmg. 'I'he are~ of 
the type lie above overflow from th e streams, bemg _5_ to ~O feet ab~ve t~e norm~ 
level of the streams. Drainage is inadequate and tilmg 1s necessary fo1 the best 

crop growth. . . 
A large part of the soil is utilized for pastur~; corn, oa~ and hay bemg !r.o,~n 

011 the cultivated areas. Com gives very satisfactory yield s on well dramecl 
areas. Oats are apt to lodge ancl the yields are low, hence they are not grown 

extensively. . . . r h l 
'l'he chief need of this soil is for adequate dram age. "\¥hen this 1s acco~p 1s. ec, 

the application of a small amount of farm manure would be of v~lue .m stimu
lating the production of available plant food. 'I'he addition o~ .hme 1s needed 
for the best O'rowth of legumes. The use of a phosphate fert1h zer would un 
doubtedly pr~ve of valu e, and tests of rock phosphate and superphospbate an: 
recommended. 

WAUKESHA SILT LOAM (75) 

rrhe Waukesha silt loam is a minor type, covering 0.9 percent of the total 
ar ea. It occurs on second bottoms, or terraces along. ~11. the rivers ~ncl larg~r 
streams in the county. rrhe largest areas are in the v1cm1ty of Mont1cello, Olm 
and Oxford Junction. . 

The surface soil of the Waukesha silt loam is a dark grayish-brown mellow 
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silt loam, extending to a dep th of 16 or 18 incl1es. 
b b 'I'he subsoil is a vellowish-rown or rowllish-yellow silty clay loam which in m . ., . 
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m~~ium and fine sand below a depth of 2 feet. any places contams some 
lhere are some variations in tl t . 

8 of Lovell Townshi . le Yl'e as It occurs in the county. In Section 
several places th , ? a f:w areas of the loam are included with t he type. In 
• . · er e is a gray layer or an indication of o·. 1 
3 rnches thick just below the surface soil. Other a _oray ayer about 2 or 
found m Section 15 of Lovell 'I' . l . . l sm~ll patches of the loam arc 
'l.'l 0" ns up anc Sect10n 13 of H 1 'I' 1 · 1ese areas are too small to ·h th ' a e owns up. 
' s ow on e map Alono• the no th . l f 1 Vapsipin icon River near Oxford J . t. . l . o r sic e o t 1e 
taill s mu ch fin e sand' ai1cl v·i1·1· e . tmrnt wn,ft ie lower part of the subsoil coI1 -

c s m ex ure -rom l fi 
sanely clay loam. In such areas a layer of stick ' ~ ie~vy . ne sandy loam to ii 

below a depth of 36 inches. :l sand is present m many p lace;; 

. In topography the Waukesha silt loam is le\rel 
] 'Th or gentlv sloJ)inQ·. Dr·a1·nao is gooc. e type lies above ordinary overflow b . o' ., ~ c c:e 

normal level of the streams. ' erno 8 to 12 feet above the 

Practically all of the soil is cleared and cl f 
crops. Corn yields from 35 .to 48 b ·h 1 use o~· the growth of general farm 
bushels, and timothy and clover hay ;:.o: \~~rtac2r et. Oats yield from 35 to 55 

d b 1 1~ o ons J)er acr e So1ne I t an ar ey are grown. · w 1ea 

The needs of the ,Vaukesha silt loam to mal . t . . 
application of farm manure the addc·t· f l~e i more productive m clude t he 

' · 1 ion o 1me to r emecl tl ·cl· 
soil and the use of a phosphate f ertilizer. Man - .· Y 1e ac1 rty of the 
valu e of these materials i . . . . . y expeuments have shown the 

c n Im prov mg crop yields on this soil. 

BUCKNER FINE SANDY LOAM ( 45) 

The Buckner fine sandy loam is a mi . . 
total area. It is developed alonO' the W no~ ~Y?e, covermg 0.4 percen t of the 
number of small isolated areas oTh l apsrpimcon and Maquoketa rivers in a 

. e argest areas are found ju t tl f 01· 
and north and northwest of Monticello. s nor 1 o - m 

The surface soil of the Buckner fine sand l . 
loam, ex tending to a depth of 18 or 90 . h y o~m rs a dark brown fine sanely 
black when wet In t h ~ m_c ~s. t appears very dark brown or 

· mos cases t e subsoil rs slio'h tly l'o·ht • 1 surface soil but th t ·t , . . 0 1o er m co or than the e ex me remams unchano•ecl In . 
chang·e in color or tex ture to a de th of thr o . . ~ome areas there 1s no 

of Olin, the lower subsoil is a bro,:n fine san~l: ~~~:01:::t;: ·cl ,~7t~he ~·ea ~ortl1 
due probably to pool' drainage conditions. In Secti~n 35 f O -f ~~\Y, brow~, 
m the extr eme so utheast corn er of the conn . . . o_ . x_ o~c lownsh1p 
111 Section 5 of L ll 'I' . ty, the SOll is sumlar 111 character. 
t . , - ove ow1~sh1p, the surface so il is much lio·hter in color t lion 
yprccd, but the areas of this variation are too . 11 t o a 

North of l\fonticell o, ther e is more medium to co~~ a . odseparate on the ma11. 
, . ·l . « I se san present and the so ;l a ppr oac 1es a sandy loam m texture. , 

In topography the Buckner fine sanely loam is level or o· ' , . 

~ i:ule the soil lies 2 or 3 feet above the level of th - fi . t b t oentl:i slopmg. As 
it rs well drained , but not drouthy. e i s o tomlancl . As a whole 

Practically all of the type is under cultivation and o- , 1 
oTo C · ' oener a fann crops arc 
o wn. orn, oats and hay are produced, and yielc]s 

are somewhat lower than 
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those secured on the ad j acent Carrington soil . Some swee t corn is produced 
in the vicinity of Monti cello " ·here it is sold to the canning factor y. 

rrhis soil is chiefly in need of organic matter to be made more productive,_ 
Liberal additions of farm manure would be of large value, and the turning under 
of legum es as green manures would also improve the fertility of the soil. The 
type is acid and in need of lime, especially for the best growth of legumes. The 
application of a phosphate fertilizer would undoubtedly prove profitable, ancl 
tests of superphosphate are r eeommencled. 

BUCKNER FINE SAND (46) 

The Buckner fine sand is a minor type, covering 0.4 p er cent of the total area. 
It occurs in numerous small , widely scattered areas on the terr aces along the 
,Vapsipinicon , Maquoketa and North Fork Maquoketa rivers. There are no 
large areas of the type. 

The surface soil of the Buckner fine sand is a brown or dark brown fine sand 
or loamy fin e san d, extending to a depth of 18 or 20 inches. The subsoil is a 
brown or slight ly yellowish-brown loose fin e· sand, continuing to a depth 0£ 
3 feet or more. There are many variations in the type. In Section 22 of Lovell 
Township , the surface soil is much lighter in color than the typical soil, r e
sembling the Plainfield soils. Similar areas are found alon g both sides of t he 
·w apsipinicon River in Section 13 of Hale Township and in Section 18 of Ox
fo rd 'I'ownship. 

In topogrnphy the soil is level, and it occurs 2 to 5 feet above the first bottoms 
and 10 to 12 feet above the normal level of the streams. North of Monticello, 
in sections 15 and 22 of Lovell Township, the soil is found on a bench that lie,; 
15 to 18 feet above the first bottoms. Drainage is excessive and crops suffer 
in dry seasons. 

rrhe g reater part of the type is left in its natural state and is utilized for 
pasture. Bluegrass and clover make only a poor growth, and in the wooded 
sections the soil has a somewhat bare appearance. The tree growth consists of 
scrub oak and some hickory. 1Vher e cultivated, corn is the principal crop. 
Some sweet corn is grown for the canning factory at Monticello. The y ields of 
corn are somewhat lower than on the better upland soils. 

'I'his soil needs chiefly organic matter to be made more productive. Liberal 
additions of farm manure would be of large value, and the turning under of 
legumes as green manures would improve the soil materi ally . The appli cation 
of lime is necessary, especially for the growth of legumes. rrhe addition of a 
phosphate fertilizer would undou bteclly prove profitable and tests of super
phosphate are r ecommended. If truck crops are grown the use of a complete 
commercial fertilizer might prove profitable, and tests of a good complete brand 
are r ee-ommended. 

JACKSON SILT LOAM (81) 

The J aekson silt loam is a minor type, covering only 0.3 percent of the total 
area. It oecurs only on the terraces of the ,Vapsipinicon, the Maquoketa and 
the North Fork Maquoketa rivers, and Farm and Kitty creeks. The areas are 
mostly small and disconnected, and occur bordering the Clinton upland soils. 
'fher e are no large areas of the type. 

The surface soil of the Jackson silt loam is a light brown or grayish-brown 
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floury sil t loam, extending to a depth of 10 to 14 inches. The subsoil is a yellow
ish-brown or grayish-yellow silty clay loam or silty clay. In topography the 
type is level or gently sloping. Drainage is good. 

Th e soil is all cleared and cultivated, and general farm crops are grown. 
Corn , oats and hay are the chief crops. The yields of these crops ar e very much 
the same as on the adjacent Clinton silt loam. 'l'he n eeds of the type are very 
sim ilar to those noted for the Clinton silt loam. 'l'he addition of organic matter 
is very necessary, and liberal applications of farm manure are recommended. 
Th e turning under of legumes as green manures would also be of value. The 
type is acid, and the application of lime would be of value, e. pecially for the 
growth of legumes. The application of a phosphate ferti lizer would undoubtedly 
prove profitable, and tests of superphosphate are recommended. 

BREMER SILTY CLAY LOAM (43) 

The Bremer silty clay loam is a minor type, covering only 0.2 percent of the 
total area. It occurs in small disconnerted areas on the terraces of th e Wap
sipinicon River and Walnut Creek, in the southern part of the county. The 
largest area is found n ear Morley. Ther e are no large developments of the type. 

The surface soil of the Bremer silty clay loam is a very dark grayish-brown or 
black silty clay loam, extending to a depth of 14 to 18 in ches. The subsoil is a 
dark grayish-brown or very dark brown silty clay loam to silty clay, to a depth 
of 24 to 30 inches, grading into a compact silty clay which is mottled with dark 
grayish-bro,vn, yellowish-brown and yellowish-gray. 

In topography the Bremer silty clay loam is level to depressed and drainage 
is poor. It lies a little lower than the adjacent areas of Bremer silt loam, and 
thi s with the impervious nature of the soil and subsoi l make tiling necessary for 
satisfactory crop growth. The type• is all under cultivation , where it has been 
drained, and general farm crops, particularly corn , are produced. Corn yields 
are very good in favorable seasons. 

The type must first be drained, if cultivated cr ops are to be grown. Care in 
plowing and cultivation is necessary to keep th e soil in the best physical condi
tion. It must not be plowed when too wet or too dry, or crop grnwth will be 
injured by the poor physical condition of tlrn soil. The application of a small 
amount of farm manure would improve its physical condition and permit of 
better production of available plant food. The addition of lime is needed for 
legume growth , and the application of a phosphate f ertilizer would undoubtedly 
prove profitable. Tests of rock phosphate and superphosphate ar e recommended. 

BUCKNER SILT LOAM (36) 

The Bl1ekner silt loam is a minor type, covering only 0.2 percent of the area. 
It occurs in small isolated areas on the terraces along the Wapsipinicon and 
Maquoketa rivers and Buffalo Creek. There are no large areas of the type. 

The surface soil of the Buckner silt loam is a dark brown or very dark brown 
mellow silt loam, extending to a depth of 16 to 20 inches. The subsoil is a lighter 
brown silt loam. In some places the soil shows little change to a depth of 3 feet, 
either in color or texture. In Section 36 of Jackson Township and in Section 
1 of Rome Township, the brown or dark brown subsoil grades, in many places, 
below a depth of 33 inches, into a layer of sticky fine sand. In these areas the 
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f fi • d · m sand In one small surface soil contains a higher percentage o . ne or ~ e m . . . . Town-
loner Buffalo Cr eek in the northwest corner of Sect10n 19 of Cass area a o ' • 

1 
f I 

ship the soil has a surface layer of 2 or 3 m e lCS O mucr 1 . It occurs 
' h h B k , silt loam is level to gent y s opmg. 

ab~;t t?;;1;f2 ~e!t ea?o:; ;d~: ;11~:c;:\1~t:i:1~:1::~iti~:/~:1 ~~::e:~a~:o:::,io~1s~ dramage of the type 1s goo . 

soil is too wet for good crop growth. . . . · er f ereneral farm 
P • t· 11 all of the soil is cleared and used for the gr owmo o o 

r ac 1ca Y f f 1 b tternut and ash along , 'l'he only tree growth consists o a ew e m, u . . 
crmopes.of the swales Corn is th e chief cr op , and yields are very much the sam_c 
so · 11 .. · re not 0Tow11 exas on the Carrin o-ton silt loam . Oats and sma grams a o . th ' 
t . . elv owino· t~ the danger of the crop lodging. Some clover and tnno ) 
ens1v .; ' o . . . ·, . . ., secured. 

are produced, and yield s of 11;~ to 2 tons .P:I ~-er~ ~:~1e first treatment for goocl 
Thi s type somet im es needs adequate drnmaoe _as 11 t f farm 

. I cl to the acld1t1on of a sma amoun o . < 
crop growth. It will t 1en r espo~ f , ·1abl plant food . It is acid and in 
manure to stimulate the production o cLvai < e . f 

Tile llse Of a phosphate fertilizer would undoubtedly prove o need of lime. 1 1 
f l ·1)l1osphate and sur)erphosphate are r ecommenc ec. value, and tests o roe t 

BUCKNER LOAM (38) 

. . ri1w O 1 percent of the total area. It The Buckner loam is a mmor type, cove "' : . . , Maquoketa river s 
. t l t , ·aces of the vVapsipm1con anc1 

occurs exclusively on 1e enc · . , • , · c f .
0 

n 5 to 15 acres. 
cl Buffalo Creek. The a reas are all small , varymg m size r r ·1- b. ' 

an . . b Buckn er loam is a dark brown or very dar' rm\n 
The surf~ce :~1~ -~fd~p~h-of 18 to 20 inches. The subsoil is slightly lighter in 

~~~:.' ~:1~e1;1a1sn"'abou\ the same texture, being somewhat less mellow than the 

surface soil. -
1 

• 11 2 or 3 
In to oo·ra )hy the Buckner loam is n early level. 'l'l:e soi rs usu_a y 

b p' "' 1/ level of the first bottomlancl. Drainage is well establisl~ecl. The 
fteet ~ _o,oettc]r~outlw ho,l"ever as the water table gen erally occurs w1thrn 4_ ord· 5 
ype is n .; , ' · ulf t d The remarn er f t of the surfaee . About 80 percent of the type is c iva e . k 
ee - . -1- 1 f . asture Blueerrass ma es an . 1 ft . the n atu ral state ancl LS ut1 izcc or p . . "' I 

is ceelle1:; errowth<. Gener al farm erops are grown on the cultivated areas anl ex o .
1 1 . Id ver much the same as on the s1 t oam. , 

y1e y I . 1 . . chiefiv in need of organic matter to be made more p_rn-
The Bue rner oam rs .1 

1 
cl th t mnn· 

cluctive. Liberal add itions of farm manure wouldldb~ of _va u;hea~ertiliety l;f th: 
f 1 . rops as green manures wou improve 

under o egummou~ c .. ' 1 f r 1d the use of a phosphate fertilizer 
soil. 'l'he ty pc is acid and m ncec o ,ime, ar -- are r ecommended . 
would undoubtedly pr-ove profitable. 'lests of supei·phosphate 

O'NEILL LOAM (108) 

. _ . .· 0. 0 1 percent of the total area. I t 'I'h e_ 0 'Neill loam is a rnmor type, cover m o . . . f the Maquoketa 
occurs in a number of small disconn ected areas on the terraces o 

and vVapsipinicon rivers. . , 
1 

. . . l brown friable loam extending 
" f ·1 fthc type1sac1ar{gray1s1- ' 
I he sur ace soi 

O 
• . b 1· o·htly yello,vish-brown 2 . l 'l'he subsoil rs a rown or s lo 

to a depth of 10 to 1 me 1es. , . f. . 94 to 30 inches into a yellowish 
fine sandy loam, grading at depths va~-yt1~1g r_omt~e surface soil and the subsoil. 

fi 1 Tl e ·e are many vana rons m 
loose ne sane. 

1 1 
· < · l· R" . in sections 2 and 3 of Scotch Aloner the uorth sid e of the Maquo ~eta iver, b 
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Grove 'l'ownship, the surface soil is a light brown or brown loam or silt loam, 
from 8 to 12 inches in depth, and the subsoil is a yellowish-brown clay or silty 
clay loam, grading at dep ths of 24 to 30 inches into a sticky loamy sand. South
east of Oxford Junction, the surface soil in places approaches a :fine sandy loam 
in texture. 

In topography the O'Neill loam is level or gently sloping. It occurs from 
12 to 15 feet above the normal level of the str eams, beyond the reach of orclinarv 
overflow. Drainage is inclined to be excessive, and crops suffer from drouth i;., 
dry seasons. 

Practically all of this soil is und er cultivation, and general farm crops are 
grown. 'l'he- yields are somewhat lower than on the adjacent Bremer and 
Waukesha soils. The type needs chiefly the addition of organic matter to make 
it more productive. 'l'he liberal application of farm manure is very desirable, 
and the turning under of legumes as green manures would improve the soil 
conditions. The type is acid in reaction and in need of lime. It would un 
doubtedly r espond to the application of a phosphate fertilizer, and tests of 
superphosphate are ~'ecommended. 

Swamp and Bottomland Soils 
'I'he 5 swamp and bottomland soils are classified in the Wabash, Genesee and 

Cass series, and these together with the area of Meadow make a total of 6 soil 
areas. Together they cover 5.6 percent of the total area. 

WABASH SILT LOAM (26) 

'l'he vYabash silt loam is the largest bottomland soil, covering 3.1 percent of 
the total area. It occurs in numerous areas along the various rivers ancl 
creeks thruout the county. 'l'he largest development of the type is along Wal
nut Creek in the southwestern townsh ips. There are also extensive areas alona 
the 'vVapsipinicon River in Oxford Township. 0 

'l'he surface soil of the ·w abash silt loam is a very dark brown or black silt 
loam, extending to a depth of 16 or 18 inches. The subsoil is a very dark gray
ish-brown silty clay loam or silty clay mottled with rusty brown and iron stains. 
'l'here are some variations in the color and texture of the soil. In some places 
the surface soil to a depth of 2 or 3 inches approaches a muck in texture . .A.long 
the upper courses of the small creeks, the dark brown or black color of the sur
face soil often continues thruout the 3 foot section. In the lower, more poorly 
drained areas the subsoil in general has a mottled dark grayish-brown, gray and 
yellowish-brown color, and many iron stains occur below a depth of 2 feet. 
Where the type has received wash from the Clinton silt loam on the uplands, 
the surface soil to a depth of 2 to 4 inches has a lighter color, ranging from a 
light brown to a brownish-grny. Areas of the Wabash loam and silty clay loam 
too small to separate on the map, are included with the silt loam. 

In topography the Wabash silt loam is level or very g·ently sloping toward the 
streams. It occurs from 3 to 5 feet above the normal water level. In normai 
seasons, th e drainage is acleq nate but in wet years the soil is not satisfactorily 
drained. Most of th e type is left in its natural state and used for pasture. 
Blue grass makes a fair growth. In the forested areas tree growth consists 
chiefly of willow, butternut, walnut and lrnckberry. In the cultivated areas 
corn is the chief crop and yields from 40 to 60 bushels per acre. 

JONES COUNTY SOILS 

'l'h e chief needs of the Wabash silt loam a.e protection fr_orn . overflow and 
adequate draina ge. \Vhen this is accomplished, s~all appli_cations of farm 
manure would be of value in stimulating the product1011 of available plant_f_ood . 
'l'he type is acid and in need of lim e. It would respond to a phosphate fertilizer, 
and tests of rock phosphate and 8uperphosphate are r ecommended. 

MEADOW (20) 

There is a small area of Meadow mapped in the county, the total acreage 
amountin g to 1 percent of the area. It occurs in numerous_ areas along th e 
\Vailsipini con ancl Maqnoketa riYers and along some of the mm~r strea ms; the 
hirg-est are along the \Vap8ipinicon ~iver in the so:1thern to"·nslups. , 

Meadow consists of alluvial material recently laid do,vn by th~ streams a
1

ncl 
is so variable in texture, that it is impossible to map it as a so'. l type_. 'Ihe 
sediments deposited include silt, sand, fine sand and loam, and var10us n11xtures . 

_ The surface of the meadow land is level or hillocky. Overflows are frequent 
and the soils are usually wet. It has no agricultural value. 

GENESEE SILT LOAM (71) 

The Genesee silt loam is a minor type, covering 0.9 percent of th'.3 tot~l area. 
It is found in narrow strips along the Maquoketa River and some of its tributary 
streams in the northeastern part of the county. Some a1:eas are_ also developec~ 
in the southeastern part. It occurs separating the Clm~on ~1lt loam on th,, 
upland from the streams. 'l'hc strips of bottomland vary m width from 50 to 
150 yards. . . 

'l'he surface soil of the Genesee silt loam is a gray1sh-bro'.vn_ or gray, even
textured, silt loam from 10 to 16 inches in depth. The _subsoil 1s a pal~ yell~,~ 
or yellowish-brown heavy silt loam or silty cla~ l~am, famtly ~ottled with ~ ;1 
below a depth of 2 feet . In topography the soil is level or ve1y gently slopmo. 
and the soils are usually ,ret. It has no agricultural value. 

The type is generally left in its natural state an~ utilized for pastu~e. Blue 
grass makes an excellent growth . In the few cultivated areas, corn 1~ grown. 
The yields, however, are much lower than on the adjacent u?lancls._ 'I he typ_e 
is chiefly in need of organic matter to be made more pr_oduct1ve. Liberal ~dd1-
tions of farm manure would be very desirable. The turmng under of legumrno?s 
crops as green manures would improve the fertility of th'.3 _ land. The type 1:,; 
acid and in need of lime. The addition of a phosphate fertilizer would probably 
prove profitable, and tests of superphosphate are recommended. 

CASS LOAM (18) 

'l'he Cass loam is a minor type, covering 0.3 percent of the total area. It 
occurs in a number of small areas along the vVapsipinicon River . It has not 
been developed along the other streams. 'l'he largest areas of the type ar-, 
found just north of Olin. . 

'l'he surface soil of the Cass loam is a dark brown mell?w loam, extendmg 
to a depth of 10 to 15 inches. The upper subsoil is a grayish-brown ~r brown 
sanely loam, grading at depths of 17 to 20 inches into ~ somewhat sticky fin0 

d · · color from a yellowish-brown to a browmsh-gray. The content san rangmg m . · h . 
of :fine sand in the surface soil is vanable, and frequently the soil approac es ,\ 



64 SOIL SURVEY OF IOWA 

fin e sandy loam in texture . Below 3 feet the subsoil is a ye llo•wish fine sand. 
The type lies 5 or 6 feet above normal water leYel. Draina ge is excessive. 

About 90 percent of the so il is left in its native state and uti lizrd for pasture. 
Grass makes a rather poor gro"·th, however. On the cultivated areas general 
farm crops are grown, and yields are low. Tlte type is chiefl y in need of pro
tection from overflow if it is to be cultivated. The in corporation of organic mat
ter is very necessar y, and the liberal addition of farm manure would prove of 
large value. 'l'he turning under of leguminous crops as green manures would 
also be desirable. The type is acid and in need of lime. The use of a. phosphate 
ferti lizer would proYe profitabl e, and tests of superphosphate are recommended. 

GENESEE! VERY FINE SANDY LOAM (70) 

The Genesee very fine sandy loam is a minor type, covering 0.2 percent of 
the total area. It is developed in a number of small areas on the first bottom
lands along the North Fork Maquoketa, Maquoketa and Wapsipinicon rivers. 

The, surface soi l of the Genesee very fin e sanely loam is a grayish-brown or 
li ght brown , even-textured, very fine sanely loam, extending to a depth of 8 to 
15 inch es. The subsoil is a light brown or yellowish-brown silt loam or silty 
clay loam, slightly mottled with gray. The soil is somewhat variable in the 
different areas. It is all subject to overflow and very little of it is under culti
vation. Blue grass does very well on it. 

If it is to be cultivated , the soi l should be protected from overflow. It would 
then respond to additions of farm manure, lime and a phosphate fertilizer . 

WABASH SILTY CLAY LOAM (48) 

The '\Va.bash silty clay loam is ct minor type, covering 0.1 per cent of the total 
area. It occurs in small isola tecl areas on th e first bottoms of the '\Va psi pinicon 
River and its tributaries. 

The surface soi l of the '\Vabash si lty clay loam is a very dark brown or black 
silty clay loam, extending to a rlepth of 12 to 15 inches. The subsoil is a dark 
drab or dark gray plastic silty clay, mottled with bro,rn and rusty brown. Iron 
stains are found in the lower subsoil. In some areas the surface layer to a depth 
of a few inches has an intense black color, due to an excessively high content of 
organic matter. The lower part of the subsoil in some areas has a mottled yel
lowish-brown, gray and yellow color. Areas of the type are flat and drainage 
is poor. Most of th e soil is utilized for pasture, and bluegrass makes a ve ry good 
growth. Corn is the chief crop grown on the cultivated areas. 

This soil must be protected from overflow to insure satisfactory crop yields. 
Adequate drainage should then be provided to insure tlie r emoval of excess 
moisture. Small applications of farm manure would aid in stimulating the pro
duction of available plant food. The application of lime is necessary as the 
type is acid in r eaction. The use of a phosphate ferti lizer might be of vc1 l11 e 
c1ncl tests of rock phosphate and superphosphate are recommended. 

APPENDIX 

THE SOIL SURVEY OF IOWA 
tl O and ii.low their b"o-11 roductive and to l;:eep iem s • 

What soils need to make them l o l y 1? e met constantly on the farm today. 
needs may be supplied, are problems wh1ct1!~s for bis local conditions, a co~1plete_ sur-

To enable every farmer to ,solve these prob . dertal·en the r e,sults of which will be 
vev and study of the soils of bhe st~~e b;tise~:o~~ inclucles 'a detailed survey of the soils 
pu.blisbed in a series of_ county_ repo1 \11 il types, streams, roads, Tailroi:ds, et c_., are 
Of each county, followlllg which all h' e sot· o• the work is being earned on lil co-

-1 ap 'r 1s por ion L • lt accurately located on a soi m : b United Sta tes Department of Agn cu ure .. 
operation wi bh the Bureau of Soils o_f t _e d mechanically and chemically to d~termllle 

Samples of ,soils are take_n. and examme rn their needs. Pot experiments with these 
their chaTacter and composition andh to le~o ascertain the value of bhe use of manur_e, 
samples are conducted in the g~·efn ou:; arious soil s. These pot tests are followed m 
fertilizers, lime and other :11ate~ia: o~hec~ \he results secured in the greenhouse. fi'D~~ 
many cases by field expenmen s O 

1 limited the extent of these e 
meagerness of the funds available -~{ ,~u~~a~o;!n~~s surveyed. Fairly complete r esults 
studies and tests have not been poss1 e ii:i, t , es in the large soil areas. . 
h ave been secured, however, on the m~m ~fa ement which should be adopted lil the 

Following the survey, syst~ms of so1_i m~ !orked out old methods of treatment are 
various counties and on the different soi s a1 e ' 

Fig. 5. 
Map of Iowa s howing the co unties surv eyed. 
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emphasized as n ecessary or their di scontinuance advi sed, a nd n ew methods of proven 
value are sugges ted. 

PLANT FOOD I N S OILS 
Fifteen different chemical elem ents are essen ti a l for plant food, but many of these 

occur so extens ively in soils ancl a r e used in s uch small qua ntiti es t ha t ther e is prac
tically no danger of th eir ever run ning out. Such , for example, is the case with iron and 
aluminum, pas t experience ,showing that t he a m ount of t hese elem ents in the soil r emains 
practically consta n t. 

Furthermore, th ere can n ever be a shortage in the elem ents \Y bi ch come pr imarily from 
the air, su ch as oarbon a nd oxygen, for the supply of th ese in th e a tmospher e is practically 
inexhaustible. The same is t rue of nitrogen , wh ich is no w known to be taken directly 
from the atmos-phere by well-inocula ted legu m es and by certa in microscopic organisms. 
H ence, altho many crops are unable to secure nitrogen fro m 1Jhe a ir and are forced to 
draw on the soil s up ply, it is possibl e by the prope r a n d fr equent growing of well-inocu
lated legumes and their use as. gr een m anures , to sto r e up sufficient of this elem ent to 
s uvply a ll the needs of s ucceeding non-legum es. 

THE "SOIL DERIVED" ELEMENTS 
Phosp·horus, potassium, calcium and sulfur, known as "soil derived" elements, m ay fre

quent ly be lacking in soils, a nd then a ferti lizin g materia l ca rrying the necessary element 
must be u sed. Pih•osphorus i.s the elem ent most li kely to be deficient in all soils. This is 
especially true of I owa soil s. Potassium fr equ en tly is lacking in peats a nd swa mpy soils, 
but normal soils in Iowa and elsew her e are u sua lly well sup-pli ed with thi s elem ent. Cal
cium m ay be low in soils which have !borne a heavy growth of a legume, especially alfalfa; 
but a shortage o.f this elem ent is very unlikely. It seems possible from recent tests 
t,hat sulfur may be Jacking in m a ny so ils, for application s of s ul fur fertilizer s have proved 
of value in some cases. However, little is known .as yet r egardin g the r elation of this 
element to soil fertility. If later studies show i ts importa nce fo r plant growth and its 
defi ciency in soils, ,sulfur fertiliz er s may come to be consid er ed of much value. 

AVAILABLE AND UNAVAILABLE PLANT FOOD 
Frequ ently a soil analysis shows th e •presence of s uch abunda nce of t he essential plant 

food s tha t the conclusion might be drawn that crops should be properly supplied for an 
indefinite period. However, a pplications of a fertiliz er conta ining on e o.f the elements 
present in s uch large quantities in th e so il may bring abo ut a n apprecia ,ble and even 
profitable increase in crops. 

'l'he e:x.planation of this peculia r state of affairs lies in t he fa ct tha t all the plant food 
shown •by analysi.s to be present in soi ls is uot in a usa'ble form; it is sa i<l. to be imavail
able. Pla nts cannot take up food unless it is in solution ; hence available plant food is 
that which is in solution. Analyses show not only this soluble or ava ilable portion, bu t 
also the very much la rger in solubl e or unavaila ble part. The total amount of pl an t food 
in the so il m ay, therefore, be abundant for num er ou s crops, but if it is not m ade available 
rapidly enough, plants will s uffer for proper food. 

Bacteria and molds are the agents whi ch bring abo ut th e change of insoluble, unavail
able material into ava ila ble form. If conditions in the ,so il a re s,atisfactory fo r their 
vigorous grow th and suffici ent to tal plant food is present, these or ganisms will bring 
about the production of enough soluble materia l to s uppo rt good crop growth. 

REMOVAL OF PLANT FOOD BY CROPS 
The decrease of pla n t food in th e soil is th e direct res ult of r emoval by crops, a ltlto 

ther e is often some ,loss ,by leaching a lso. A s tudy of the amo unts of nitrogen, phos
phorus, a nd potassium r emoved -by so me of th e common fa rm crops will show how rapidly 
these elements a re used u·p under average farming conditions. 

The amounts of th ese elements in various farm crops are g iven in table I. Th e ~mount 
M calcium and sulfur in the crops is not inclu ded, as it is only r ecently that the r emoval 
of these elem ents h as been considered impor ta nt enough to warrant analyses. 

'Dhe figures in the table show also the value of the three elem ents conta in ed in th e 
differ ent crops , cal culated from th e market valu e of fe rtilizers containing them. Thus 
the value of nitrogen is fi gured a t 16 cents per poun d, the cost of th e elem ent in nit rate 
of soda ; phosphorus a t 12 cents, the cost in superphospha te, and potass ium at 6 cents, 
the cost in muriate of potash . 

It is ev ident from the tabl e tha t the continuous growth of any common farm crop with
out r eturning these three important eletnents will lead finally to a shortage of plant food 
in the soil. The nitrogen supply is drawn on t,he most heavily by a ll the cTops, but in th e 
case of a lfalfa and clover only a sma ll pa rt should be taken from the soil. If these 
legum es a r e inoculated as they should be, th ey will take most of their nitrogen from the 
atmosphere. The figures a r e th er efore entirely too high for tihe nitrogen taken from the 
soil by these two crops, but the lo-ss of nitrogen from the soil by r emoval in n on-legumi
nous crops is considerable. The phosphorus and potass ium in the soil are also rapidly 
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•.rABLE I. PLAN'l' FOOD IN CRdPS AND VALUE (P) t 12c 
t 16 (S d·um Nitrate iNaNo,) ), Phosphorus a 

Calcula ting Nitrogen (N) a ct ? 1 (K) at 6c (Potassium Ohloride (KCl) ). 
(Superphospbat e) and Po asswm 

' 
Plant Food, Lbs. Value of Plant Food •.rotal 

Value 
of 

Crop Yield 
Phos- \ Potas- Nitro- Phos- Potas- Plant 

Nitro-
phorus sium gen phorus sium Food 

gen 
$1.52 $0.84 $14.3Y 

Corn, gra in 75 bu. 75 12.75 14 $12.00 
0.54 2.34 8.~ 

2.25 'l'. 36 45 39 5.76 
3.18 23.01 Corn, stover 111 17.25 53 17.76 2.07 

8.13 Corn, crop ---- - -- 7.8 6.81 0.86 0.46 
Wheat, grain 30 bu. 42.6 7.2 

2.40 0.28 1.62 4.30 
27 

Wheat, straw 1.5 •.r. 15 2.4 
9.21 1.14 2.08 12.43 

57.6 9.6 34.8 6.42 Wheat, crop ------- 8 5.28 0.66 Q.48 
Oats, grain 50 bu. 33 5.5 

2.48 0.30 1.56 8.28 
1.25 'l'. 15.5 2.5 26 14.70 Oa t s, straw 34 7.76 0.96 2.04 

48.5 8 0.33 4.61 Oats, crop - - -----
23 5 5.5 3.68 0.60 

Barley, grain 30 bu. 13- 1.52 0.12 0.78 2.42 
0.75 'l'. 9.5 1 1.11 7.03 Barley, straw 32.5 6 18.5 5.20 0.72 

0.46 5.88 Barley, crop - ------ 7.8 4.70 0.72 
Rye, grain 30 bu. 29.4 6 

1.92 0.36 1.26 3.54 
1.5 T . 12 3 21 1.72 9.42 Rye, straw 28.8 6.62 1.08 

41.4 9 1.25 5.40 17.00 Rye, crop -- --- - - 12.7 90 10.08 
Pot atoes 300 bu. 63 48.00 3.24 8.64 59.88 
Alfalfa, hay 6 T. 300 27 144 

11.52 1.08 3.95 16.55 
'l'irnothy, hay 3 T. 72 9 67.5 

19.20 1.80 5.40 1640 
Clover, llay 3 T . 120 15 90 

h ·1 . th e nitrogen supply may be kept up by 
r educed by the g rowth of ordin ary crops. W; e h and potassium must be supplied 
th e use of Jegum in ou~ gr een m a'.1~re cr?~s_, Prsosp orus . 
by the use of expensive commercia l fei til~z~. · ils by the growth and sale of v,a n ou s 

T-h·e cash valu e of th e pla n t food r emove. _1oml s~e is sold a nd the crop r es idues are 
crops is consider a ble. Eve_n wher e th e gr ~1~e1~ i~ity and if th e entire crop is r emoved 
r eturned to the ,soil , th er e JS a lar ge los~ o bl cl It 'i s ev ident ther efoTe, tha t in calcu
and no r etun1 mad e, th e loss is almo~t c ~u f \; crop~ the v aiue of the plant food r e
la ting t he ,actua l i~ corne from tl~t _sa te do f oa~ th e pro'ceeds, a t leas t in the case of con
moved from th e soi l should ·be su I ac :e ;.esent time. 
stituents which mus t be replaced at i cl P t h e f-lnn and the manure car efully preserved 

Of course, if the crops produc:d tre e tt~~ in th~ crops will be r eturned to the so il. This 
and used, a l_a r g~ part of th~ vf ?-~ f 1~ing wher e the products sold contain ?nly a J? 0 r
is the case 111 hvestock an c an Y ar . cl Temoved from th e s oil. In gr a m farmrng, 
tion of tihe valuable elemen ts o~ plant foo ·a1 fe r t ili zers must be depended u pon to sup
however, gr een m :1;n~re ?ro~s a n co~merc1 bould be m entioned that the proper u se of 
ply ,plant food. defi~1 enc10s Ill t~ e sotfa;1~:ng r educes cons iderably plant food losses. 
crop r esidues m this latter sys em o 

REMOVAL FROM IOWA SOILS 
· 1 t t1 !ant food t,aken from Iowa so ils a nd 

It h as ,been con servatively ~st1m ated t t b1e / $30 000 000 annually. This calculation 
shipped out of th e state in gram amount s 1 fh 01\vest~rn Grain Dealer s' Association that 
i,s based on the estim at e of t~ e secor eta17 o t i t; e oats produced in the state is shipped 
20 per cent of th e corn and 3n to 4 pe1 cen o 
off the farm s. . . cl ti ta te va rying as fa rmers do more 

'Ilbis loss of fertil ity is un evenly _cl1 s tnbut e . ovr r~!n~ in grain farming, where no 
or Jess livestock and da iry far.°:1m!. ?r ~~: mis ~old , u{e soil m ay very quickly become 
m anure is produced and the entne ,,,iai~ c ~ t ll y however all soils are depleted 
defi cient in certain n e~es

1
sary h p~a~!r f~ist~m 0 ~ef~r1:ing is follow'ed. 

in essential food m a t ena s, w a e 

PERM11NEN'l' FERTI L ITY IN IOWA SOILS 
• I . d r e orted Tevealed the fact that thern is 

The preliminary stud y of I owa. so ils, a I tam?' hoi~us .and potassium in the soils of t11:e 
not an inex:h•~ustible ,supply _of mtro1e~, i. aJounts than the other two eie~ents, a~d it 
state. Potassmm was found 111 much_ a g Id be center ed a t the present trn;1e on mti:o
was conclud ed , th er efore, th'.'t attenht10fa~~~~at Iowa soils are still comp,arat1vely fertile 
gen and phosp1horu s . In spi te o.f \ e 1 . t evidence at ·hand to prove that the best pos• 
and crops are still la r ge ther e is a ~n '. .an btalned in many cases because of the Jack or 
sible yields of certain crops aTe not emg 0 
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necessary plant food s or because of th e lack of proper conditions in the soil for t hP 
growl!h of plants and the p,roduction , by bacteria, of available plant food . 

Proper systems of fa rmin g will insure the production of satisfactory crops and th e 
maintenance of permanent fertility and the a doption of such system s should n ot be d e
layed until the crop yields are mu ch lower , for th en it will involve a long, ted ious a nd 
very expensive fi gh t to bring the so il back to a fertile condition . If proper m eth ods a re 
put into operation while comparatively large amounts of certa in pla nt fo ods a r e s till 
present in the soil, it is r elatively easy to k eep them abundant and attention may be 
centered on other elem ents likely to be limiting factors in crop production. 

Soils m a y ,be k ept permanen tly ferti le by adopting certain practices whi ch will be 
summarized here. 

CULTIVATION AND DRAINAGE 

Cultivation and dra inage are two of the mos t important fa rm opera tion s in keeping bh€ 
soi l in a favorable condition for crop production, largely because they he lp control the 
moi stu r e in the soil. 

The moi s ture in soil s is one of the most impor tant factors governin g crop production. 
If th e so i l is too dry, pl ants suffe r fo r lack of water necessar y to brin g them tb·eir food 
and a lso for lack of avai la bl e pla nt food. Bacteria l activities are so restricted in dry soils 
that th e product ion of ava ila ble pla nt food practically ceases. If too much moisture is 
present, pla nts lilrnw ise r efuse to grow properly because of th e exclus ion of a ir from the 
soil and th e a bsence of availa bl e foo d. Decay is checked in bh•e a bsence of a ir, a ll bene
ficial bacterial act ion is limited and humus, or organic m a tter, containing plant food 
constitu ents in a n unavail a ble form, accumulates. The infertility of low-lying, swampy 
soils is a good il lustration of th e action of excessive moi sture in restri cting plant growth 
by stopping aer a tion and limiting beneficia l decay processes. 

iVh ile th e amount of m ois ture in the soil dep ends very la rgely on bhe 1·a infall, any 
excess of water may ,be removed from the ,soil by drainage and the amount of water 
present in th e soil ma y be conserved durin g the periods of clrouth ,by thoro culti vation 
or tJhe m a in tainin g oif a good mulch. Th e need for dra inage is dete rmined pa rtly by the 
na ture of the so il , but more particu lar ly by the su:bso il. If the s ubsoil is a h eavy, tight 
clay, a surface clay loam will be rather r eadily a ffected by excess ive r a infall. ~n the 
other hand, if bh'e ,sur [ace soil is sanely, a h eavy s ubsoil will be of advantage m p re
venting the rapid dryin g- out of the soil and a lso in ch ecking losses of valuable m a tter 
by leaching. 

THE ROTATION OF CROPS 

Experience has s hown many times that tJb•e co ntinuous g rowth of one crop takes the 
fe r ti lity out of a soil much more rapidly than a rotation of crops. One of the most im
poTtant farm practices, th er efore, [rom the st andpoint of soil fertility, i,s t h e rotation of 
crops on a basis suited to the soil, climatic, farm and market cond itions. The choi ce of 
crops is so large, that no difficulty shou ld be ex perien ced in selecting those su itable for 
a ll condition,s. 

There are a number of explan a tions of th e value of rotations. It is claimed that crops 
in their growth produce certa in substances ca lled "toxic" which are injurious to the same 
crop, ,but have no effect on certai n other crops. In proper rotations the time between two 
different crops of the sam e plant is long enough to allow the "toxic" subs tances to be 
disposed of in th e soil or made lmrmless. This theory has not :been commonly accepted, 
chiefly because of th e lack of confirmatory evidence. It seems extremely doubtful if the 
amounts of these "toxic" su bstan ces could be large enough to bring about the effects 
evidenced in continuous cropp,ing. 

But, what ever the r easons for th e bad effects of continuous cropping, it is ev id ent tha t 
for a ll good systems of farming some definite rotation should ,be adopted, and tha t Tota
tions should always contain a legume, beoa use of the value of ,snch crops to the soil. In 
no othe r way can the humus a nd nitrogen content of soils be kept up so cheaply and 
satisfactor ily as by the use of legum es, either as r egular OT "catch" cro,ps iu the rotation. 

MANURING 

T here m u st alway,s ,be enou gh humus, or organic matter, and nitrogen in the soil if 
sati sfactory crops are to be secured. Humus not only keeps the soil in the ,bes t phy5ical 
condition fo r crop growth, -but it su,pplies a considerable •portion of nitrogen. An abun
dance of humus may always be considered, a reliable indication of th1e presence of much 
nitrogen. This nitrogen does not occur in a form av,ailable for rplants, but with proper 
physical conditions in th e soil, ·the nonusa ble nitr-ogen in the animal and vegetable 
matter which1 m ak es up the humus, is made usable by numerous bacteria and changed 
in to solu,ble and available nitra tes. 

The humus, or organic matter, a lso encourages the activities of m any other bacteria 
which p r oduce car,bon dioxid e and various acids which dJssolve and make available the 
insoluble phosphorus and potassium in the soil. 
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l o-• nic matter and nitrogen of so il s. Th ese 
Three ma t eTials may be u sed to supply t 1e or,,a_ th first bll O being much more com-

are farm manure, crop resid ues and green manu1 e, e 
m an. . . ducecl 011 th e farm , a n d giv ing 

By us ing all the crop r esidues_, all th~ manme ptoreen m an ure crops, no a rtificial 
well- inocul ated legu mes a place 111 bh~ 1 otatw n ~01 

/ f the soils need be resorted to . 
means of maintaining the humus and nitrogen con en ° 

'l'HE USE OF PHOSPHORUS 

. . . l ho rn s Moreover it is no t poss ible by 
l owa soi ls a r e not abund antly supphed w ith P i osp · t . 'tc to retu r n to t he 

·es crop res idu es st r aw s ove1, e ., the use of manures, gr een rnanui , ' . ' C ·op res idues stover a nd 
so il the entire amount of that elem ent removed by c1ops,. il l ·1 e the i'i· use is im-

t' of the phosphorus r emovel a nc w 1 1 
,· t raw merely r eturn a por ion t t' •t Gree n 111 an ur ing a dd s 
;~ortant in checki ng the loss of the elem ent, t\l1e~ ~l~~1Ig1~·ee~1 o1~a1n~ne c: rop . Farm manure 
no ph osph orus that was not u_sed 111 t he grow 1 0 . . f d the furn but no t 

ti 1 Io ·us remov ed by crops wh 1ch a1 e e on · · , 
r eturns part of 1e P 10_sp i 1. ·r·t . ·ty of phospllo ru s in Iowa so il s c.,nnot be 
a ll of i t. Whil e, therefore, im mec ia e sc-1 1 c'. ·imen ts sho,w that in the more or less 
positiv ely sh own, a na lyses and results . of e~pe.1 . . uf(er for a lack o[ th is c lemen t. 
distant ,futur e, phosphoru s m_ustbe applltetd · t ~1s~p~'lt \;~.:sent wou ld prov e profitable in 
F urthe rmor e, there a re 111d1cat1ons t 1a I s '. 
som e instances. 

1
. cl t .1 .

11 
three commer cial cor ms , ,bone meal, ,superphos-

Phosphorus m ay he a pp ie o soi s I • be used o·enerally because of its extrem ely 
phate and rock phosiph a te. Bon~ meal ~a n~ otween roe!' phosphate and s uperpho sp bate. 
limited production, so the choice r ef s eh ·ct is m;re econom ical for (arme rs in th e 
Experiments are n ow under way to els ww '~ a '.,g~ vari ety o[ so il types, un der w icl ely _d if
s tate. Many tests mus t be conducte i°11 a ·· od of years It is at present imposs ibl e 
fering conditions, a nd thru a rather ongl ~e1 I a s desirabi e owing to small a ppro
to make t·hese expenmentstl as_ c~~Ps! c~recl from the t~sts no,w in progress will be 
priations for such wor k, _but. 1e iesu_ s. ·o mt r e arts. 
published from tii_ne to t_1me m the cl1ffe1e1;_t i~cl\v idual ~oil types, it is u rged th at fan:i-

Until such definite advice can be ~-!Ven fo ·ocl" hosphate and su perphosphate on thei r 
er s who a r e interes ted make compai isons of I t '/st h and the r elative valu e oE the two 
own fa rms. In thi s _way they ca_n dt_et er~lllg!r~ino-r the carryin g ou t of such tests may be 
materials. In format ion and sugges _ ions 1 e_ " 
secured upon appli cation t o the Soils Section. 

LIMING 
·1 . hich contains lime or in othe r wo rds, on 

Practically all crops grow ~etter on a s m 1 : .
0 

JS "row smaller .' bacteria l ac tivities are 
one which is not ac_1d. As so il~ ~ec~_~ne a~~-~'ps1 a!•e differently affected by a_cicl ity in the 
reduced a nd the soil becomes 111 ei 1 e. . b t poo rl y On ly in a ve1 v few 111 stan ces 
soil. some refuse to grow at a ll ; otl:ers g1 o~ u of li1;1e Th erefore the addition of 
can' a satisfa~tory _cro~ ,b_e sect~:·e~ .111 th~ ap;1~;~~t principie in perma~en t so il fertiUty. 
lime to soils m w!J1ch i t is la~I,111 ,, is a n 1~1\he losses of l ime and other bas ic matenals 
All so ils gr adually become acid . beca~se ~ l . the deco mposition processes co nstantly 
thru leach ing '.1nd the pr o:lu ct1?n o ~c1< r ll1 to the general rul e, as was shown_ by the 
occurring in soils. Iowa _so il s a1 e _no :xcJ~~o;ulleti n No. 161 of this sta tion . Part1cu_larly 
tests of m any representa tive s~ 1_ls l epo1 te_ J. I and Sout11ern low a loess a re:i.s likely 
are th e soils in th e Io,wan clnft, M1ss1ss1pp1 oess 

to be acid. ·1 ho Id therefore be tested for acidity befor e the cro p is s cded, par-
All Iowa s01 s s u h a lfalfa or r eel clover , are to be grown. 

ti cularly wheu legumes, sue as 
appli ed to neutr alize the acidity in the surface soil. 

SOIL 1lREAS I N IO \\I A 

· · · ti Wi sconsin drift the Iowan drift, th , Mis-
T,!J,er e ar e fiv e large soil a r eas ll1 Iowa, 1e tl . I~wa loes~ These fiv e cliv isio us of 

souri ]oess, the :Miss issippi loess ani th \ 1~~~c~~\
1
~r ces whi ch ·brought abou t the forma-

tbe soils of th e_ state :_i,re based ~11 t e -~e areas are sh own in the map, fig . 8. 
tion of the various_ soil a r eas. 'I_he _vai 1?us art of th e state, the whole surface of Io wa 

Wi th the except10n of t he no1 theaste1t1: P t I i· ce sheets 'l'hese great masses of ·1,'.e 
. t ·i·un by gr eat con 1nen a · 1 • lo " was 1n ages ,pas o,ve1 . ncl " rind ing the rocks beneath anc carryrng a ho 

moved slowl y ove,r th e_ la nd , ~rushrn g a O mu la ted in their progress. Five ice s h~et:, 
with them th€ ma ten al which . th ey _ accu n·n"' from different directi ons a nd carrymg, 
invaded Iowa a t differ ent geolo_g1cal . e1 as, co r l " 

thererfore,, differ ent rock rnate'.·1a \w~tl~ \h ~~n~fter the ice of ,such glacieTs melts is call ed 
The deposit , or sheet, of e_a i th . e rd~/ gui sh ed by the fact that it is usually a r ath er 

"glacial till" or "drift" a nd is easlly , i s m ell as large boulders of "nigger heacl,s." T wo 
stiff clay containing pebble_s of all ~t01Js a\:e Wisconsin drift and the Iowan drift, cover
o,f these drift areas occur m Iowa o ay, 



70 SOIL SURVEY OF IOWA 

ing the north central part of the state. The so ils of these t\\"O drift areas are quite 
different in chemical compo-s ition, due primarily to the different ages of the two ice in· 
vasions. 'l'he Iowan drift was la id clown at a much earli er period and is somewhat ,poorer 
in plant food than the Wiscons in drift so il , havin g undergone considerable leaching in 
the time whi ch has elapsed s ince i ts formation. 

Th·e drift deposits in the r emainder of th e state have been covered by so-call ed loess 
soi ls, vast accumulations of du s t-like materials which settled out of the a ir during a 
period o.f geological time when climatic condi tions were very different than a t p-r esent. 
These loess soil s a r e ver y po rou s in sp ite of th e fine texture and they rarely contain 
la rge pebbles or stones. T hey present a s trong contrast to the drift so il s, which are 
somewhat heavy in texture a nd fill ed with pebbles and stone. The three loess areas in 
the state, th e :'liisso uri , th e Mississ ippi and the Southern Iow a , are cli st inguish ecl by cJif. 
fernnces in textur e and a ppearan ce, a nd th ey vary co ns id eru,bly in value for farm ing 
purposes . In so me sec tion s th e loess is very cleep, whi le in other places the underlying 
leach ed till or dri ft is ve ry close to th e surface. Th e fertility of these soils an d their 
needs are greatly influenced, therefore, by their depth. 

It will be seen that the soils of th e s tate may be roughly cli vid ed into two classes, drift 
soils and lo css soi ls , and that furth er divi sion may th en be mad e into various drift and 
loess soil s because of differen ces in period of formation, characteri stics and general 
composition. More accura te in for mation demands , however, that furth er di visions be 
macl-e. The different drift and loess soils contain la rge nnmber,s. of -soil types which 
vary among themselves, and each of th ese should r eceive special attention. 

THE SOIL SURVEY BY COUNTIES 

It is app-arent tha t a general survey of the soil s of th e s tate can give only a very gen
era l idea of soil conditi ons. SoHs va ry so wid ely in ch aracter and composition, depending 
on many other factors than their sour ce, th a t definite lrnowlecl ge concerning their needs 
can be secured only by thoro and compl ete s tudy of them in place in small areas. Cli· 
matic conditions, topography, depth and cha.racte:· of soil , chemical and m echanical com
position a nd all other factors affecting crop production must be considered . 

This i,s what is accompli shed by the soil survey of t iie sta te by coun t ies, and hence 
the needs of individual soi ls a nd proper sys tem s of management may be worked out in 
much greater detail and ,be much more complete th an would be possibl e by merely con· 
sidering the large a reas separated on the bas is of their geological origin. In other words, 
while th e unit in the general survey is the geologica l history of th e so il a r ea, in the• soil 
survey ,by counti es or any oth er small area , the unit is th e soil type. 

SOIL AREAS Of IOWA 

Fig. 6. Map showing the principal soil a r eas in Iowa. 

} 

I 

J 
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GENERAL SOIL CI-IARJ\C~ERI~r~c~a be determined largely 
Soil types •possess more or less definite c~aractensUcs w_ ficnal dis osition. Usually the 

in the field, al~ho some labor~t?r_Y ,stu ~y is ne~ess~~ie fJ{stinct anl it is a simple matter 
line of separ at10n between ad J01nrn g soil types ish q . . there is a gradation from one 
to locate the type boundaries. In so~e cases , b 0~~:~

1 
'only with great difficulty. The 

type to another and th en the boundaries may 
11

.e . ·s very small and need cau se 
error introduced into so il survey work from t 1s soui ce 1 

little concern. . . ta,blish in g soi l types have been well 
The factors 'Which mu st be taken into acc~nt _m _es . R ·t No 1 They are: 

enumerated by th e Illinoi s Ex,periment Stat10n rn its. S~~l i6P~\acial· loessial, alluvial, 
1. The geological origin of the so 11, whether 1 es1 ua , , 

colluvial or cumulose. 
2 The topoo-raphy or lay o[ the land. cl b -1 3. The structure or depth and character of the surface, subsurface an . su tto1 . ·1 a,s 

4· The p,hysical and m ech ani cal composition of different strata_ comiosmg t ~ soi , 
the· ,percentages of gravel, san d, s ilt, cl~y and_ 01:g'.1-nic mat~e_r whi ch t ey con am. 

5_ The texture or porosity, granulat10n, fn ab1!1ty, plast1c1ty, etc. 
6. The color of the stra t a. 
7. The natUTal drainage. 
8_ The agricultural value based u pon its na tural productiveness. 
9. Native vegetation . . . . . 

10. The ultimate ch emical compos1t1on _and 1 eact1on. . 
Th.e common ,so il constituents may be g iven as follows . t 

f All partially destroyed or rl ecomposecl 
Organic matter 1 vegetable and animal material. 

i 
Inorganic 

motto, l Stones- over 32 mm.* 
Grave!- 32- 2.0 mm. 
Very coarse sand- 2.0- 1.0 mm. 
Coarse sand- 1.0- 0.5 mm. 
Medium sand- 0.5- 0.25 mm. 
Fine sand-0.25-0.10 mm. 
Very fine sand-0.10- 0.05 mm. 
Silt-0.05- 0.00 mm. 

SOILS GROUPED BY TYPES 
The general groups of soils by types are indicated th us by the Burea~ of SoHs. 
P eats~Consisting of 35 per cent or more of organic matter , sometim es m1xecl with 

more or less sand or soil. . 
Peaty Loams-15 to 35 per cent organic matter mixed with much sand and silt and a 

little clay. . . 
Muclcs-25 to 35 per cent of •partly decomposed organic m atter mixed with much clay 

and some silt. . 
Clays-Soils with more than 30 per cent clay, u sually mixed with much silt; always 

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

per cent sand. 
Sandy Clays-20 per cent silt and small amounts of clay up to 30 per cent. . . 
Fine Sandi Loams- More than 50 per cent fine sand and very fine sane\ m1~ed with 

less than 25 yper cent very coarse sand, coar,se sand ancl medium sand, much silt and a 
little clay; silt and clay 20 to 50 peT cent. . . . 

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

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

Fine Sancl-More ,than ,50 per cent. fin e sand ~nd less than 25 per cent very coarse , 
coarse and medium sand , Jess than 20 ,per cent silt and clay .. 

Sancl-More than 25 per cent very coarse, coarse and medmm sand, less than 50 per 
cent fine sand, less than 20 per cent silt and clay. . 

S 
"M than 25 per cent very coarse, coarse and medmm sand, less than 

Coarse anur- ore t ·it d clay 
50 ,per cent of other grades, less than 20 p er cen s1 an • . 

l L 25 to 60 ,per cent very coarse sand and much sand and some silt. Grave ly oa11is-

* 25mm equals 1 in. t Bureau of Soils Handbook. 
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Gravels- More than 50 p eT cent very coar se sand. 
S tony Loams- A large number of stones aver one inch in dia m eter. 

METHODS USED IN THE SOIL SURVEY 

It may be of som e inter est to s ta te br iefly tb e m ethods w hi ch are fo llowed in the field 
in survey in g the soil s. 

As has been indicated the completed m a p is intended to show t he accurate lo cation and 
bo und a ries, no t only of all soil t ypes but a lso of the streams, roads, r a ilroad,s, e tc. 

The first step, th erefor e, is the choice of an accura te base m ap a nd a n y official ma,p 
of the coun ty may be chosen fo r thi s pu rpo se. Such m a ps are a lwa ys checked to corre
spond correctly wi th the land su rvey. The location of every stream, road and r a il road 
on the m ap is likewi se car efull y verified and co rrections a r e frequently necessa ry. When 
a n accurate base m ap is no t available the fi eld pa rty must firs t prepare on e. 

Th e section is the unit area by whi ch each county is surveyed and rn a pperl. Th e dis
tances in the roads are determin ed by an odometer attached to the vehicle, and in th e 
fi eld by pacing, whi ch is cl on e with accu racy. The di rection s of the streams, roads, ra il
roads, e tc., ar e determined by the use of the compass and the pla n e ta bl e. Th e character 
of the soil types is ascertained in the section by the use of the a uger, an instrum ent fo r 
sampling botb th e sur face soil and the subsoi l. The boundaries of each type a r e then 
ascer tained accura tely in th e section and indicated on the m ap. Many samplings a r e 
frequently necessary, and indi vidua l sections may conta in se veral soil types and r equi re 
much time for map ping. In other cases, the enti re section may contain on ly one soil 
type, which fact is r eadily ascertained , and in tbat case the m ap,ping may proceed rapidly . 

Wh en one section is comple:ted , the pa rty passes to th e n ext section and the lo ca tion 
of all so il types, streams, etc., in that section is then ch ecked with their lo cation in the 
a djoinin g a r ea just rn av ped . Car eful attention is paid bo the topographi c features of the 
area, or th e "lay of t he lan d ," for th e character of the soils i s found to cor r espond very 
closely to the condition s under which they occur. 

The field pa rty is com posed of ,two m en, and all observations, mea s urements and soil 
type bounda ri es are compared and ch ecked by each m a n. 

The deteTminat ion s of soil types are verified a lso by inspection and by consultation 
with tho se in charge of th e work at the Bureau of Soils and a t the Iowa Agricuttural 
Experiment Sta tion. ·when the entire county is completed, a ll th e s ec1tion m aps of field 
sh eets a r e assembled a nd any variations or questionable boundaries a r e verified by fur
th er obseTvations of th e particula r area. 

The completed m a p, therefore , sh ows as accur a t ely as possible all soils a nd soil 
boundari es, and it constitutes a lso an exact map of the county. 

No. 
78 
82 
95 
98 

119 
124 
150 
150 
151 
151 
157 
161 
167 
177 
183 
191 
218 
221 
282 
286 
241 

2 
7 
8 
9 

10 
15 
24 
48 
51 
58 
82 
89 
97 

103 

IOWA AGRICULTURAL EXPtRIMENT STATION 
PUBLICATIONS DEALING WITH SOIL INVESTIGATIONS IN IOWA 

(Those followed by a • are out of print, but are often available in public librariee.) 

Drainage Conditions in Iowa.• 
The Principal Soil Areaa of Iowa.* 

BULLETINS 

The Mainten!'nce of Fertility with Special Reference to the Mluouri Loeu. * 
Olover Grow•~ on the Loeea and Till Soila of Southern Iowa.* 
The Gumbo Soila of Iowa.• 
A Centrifugal Method for the Determination of Humua.* 
The Fertility in Iowa Soils.• 
The Fertility in Iowa Soils (Popular Edition) 
Soil Acidity and the Liming of Iowa Soils,* • 
Soil A".idity and the Liming of Iowa Soila (Abridged).* 
Improvmg Iowa's Peat and Alkali Soila.• • 
Maintaining Fertility in the Wisconsin Drift Soil Areas of Iowa.* 
Rotation and Manure Experiments on the Wisconsin Drift Soil Area■ 
The .Alkali Soila of lowa. • 
Soil Erosion in Iowa.* 
Recltiming Iowa's Push Soils. 
Iowa Brstem of Soil Management.* 
Crop Yields on Soil Experiment Fields in Iowa. 
Field Experiments with Gypsum. 
The Eco)!omio Value of Farm Manure aa a Fertilizer on Iowa Soila. 
Orop Returna Under Varioua Rotationa in the Wisconsin Drift Soil Area. 

CIRCULARS 

Liming Iowa Soils.* 
Bacteria and Soil Fertility.* 
The Inoculation of Legumes.* 
Farm Manures.* 
Green Manuring and Soil Fertility.* 
Testing Soils in Laboratory and Field.* 
Fertilizing Lawn and Garden Soils. 
Bolf Inoculation. 
Soil Surveys, Field Experiments and Soil Management in Iowa.* 
Uae of Lime on Iowa Soils.* 
Iowa Soil Survey and Field E:r:periment<i.* 
The Pasture Problem in Iowa. 
The Use of Fertilizers on Iowa Soils. 
Inoculation of Legumes. 

RESEARCH BULLETINS 

1 The Chemical Nature of the Organic Nitrogen in the Soil,* 
2 Some Bacteriological Effects of Liming.* 
8 Influences of Various Factors on the Decomposition of Soil Organic Matter.* 
.£ Bacterial Activities in Frozen Soils.* 
5 Bacteriological Studies of Field Soils, I.• 
8 B11_cteriological Studies of Field Soils, II.• 
8 Bacteria at Different Depths in Some Typical Iowa Soila.* 
9 Amino Acid and Acid Amides as Source of Ammonia in Soils.* 

11 Methods for the Bacteriological Examination of Soils.* 
18 Bacteriological Studies of Field Soils, III.* 
17 The Determination of Ammonia in Soils. 
18 Sulfotlcation of Soils. 
2-i Determination of Amino Acids and Nitrates in Soil■• 
25 Bacterial Activities and Crop Production. 
84. Studies of Sulfotlcation. 
85 Effects of Some Manganese Salts on Ammonitlcation and Nitritlcation. 
88 Influence of Some Common Humus-Forming Materials of Narrow and Wide Nitrogen-Carbon Ratio 

on Bacterial Activities. 
89 Carbon Dioxide Production in Soila and Carbon and Nitrogen Changes in Soils Varioualy Treaied. 
4.8 The Effect of Sulfur and Manure on the Availability of Rock Phosphate in Soil,* 
« The Effect of Certain Alkali Salts on Ammonification . 
.£5 Soll Inoculation with Azotobacter. 
116 The Effect of Seasonal Conditions and Soil Treatment on Bacteria and Molds in the Soll, 
li8 Nitrification in Acid Soils. 
75 The Color of Soils in Relation to Organic Matter Content. 
'111 The Relationships between Hydrogen Ion, Hydroxyl Ion and Salt Concentrations and the Growth of 

Seven Soil Molds. 
A Study of the Secondary Effects of Hill Fertilization, 
Some Effects on Methods of Applications of Fertilisers on Corn and Solla.* 
The Numbers of Microorganisms in Carrington Loam as Influenced by Different Soll Treatmenta. 
Studlea on Nitritlcation and Its Relation to Crop Production on Carrington Loam Under Different 

Treatments, 
PSoh:,alological Studies on the Nitrogen Fixing Bacteria of the Genna Rhlsoblum. 

7bean Inoculation Studies. 


